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INTERNAL MEDICINE 

CARDIOVASCULAR SYSTEM 

Giant cell 
myocarditis 

A rare and frequently fatal form of myocarditis. The underlying pathophysiology is not 

well understood but likely involves autoimmunity.  Patients with giant cell myocarditis 

tend to present with symptoms that are both more severe and more acute than Chagas 

dz. 

Rickettsial 
myocarditis 

Rickettsial infection can cause myocarditis, but megacolon would not be expected. 

Diphtheria 
myocarditis 

Exceedingly rare.  URT symptoms would be expected. 

VIRAL 
MYOCARDITIS 

Viral myocarditis 

Clinical 

presentation 

• Relatively young adults (eg, age <60) 

• Viral prodrome (eg, fever, malaise, myalgias) 

• Heart failure (eg, dyspnea, orthopnea, edema) 

• Chest pain 

• Sudden cardiac death 

Diagnosis 

• ECG: nonspecific 

• Echocardiogram: 4-chamber dilation 

• Cardiac MRI: late enhancement of the epicardium 

• Biopsy: lymphocytic infiltration, viral DNA or RNA 

Treatment 

• Medication (eg, diuretics, ACE inhibitor, beta blocker) 

• Temporary ventricular assist device, if needed 

• Heart transplant if no recovery 

A number of viruses have been implicated in DCM, including parvovirus 

B19, HHV6, coxsackievirus, adenovirus, influenza virus, and HIV.  It is thought that an 

initially inadequate immune response to a viral infection allows the virus to invade cardiac 

myocytes, leading to cytotoxicity and impaired contractile function.  Decreased systolic 

function and ventricular dilation (eccentric hypertrophy) ensue. 

Viral myocarditis most commonly affects relatively young adults (eg, age <55), and 

patients typically present with DCM and signs and symptoms of decompensated heart 

failure.  Less commonly, patients will not develop DCM but will present with chest pain 

that can mimic MI.  Sudden cardiac death is rare but can occur.  Many, but not all, 

patients will describe several weeks of viral prodrome (eg, fever, malaise, myalgias) that 

precedes the development of cardiac symptoms. 



ECG typically shows nonspecific ST segment changes, and echocardiogram shows 4-

chamber dilation (in the setting of DCM).  Endomyocardial biopsy aided by viral PCR is 

the diagnostic gold standard, but diagnosis is often assisted by noninvasive cardiac MRI. 

……………. 

Coccidioidomycosis typically manifests with symptoms similar to CAP (eg, fatigue, 

cough, fever).  It is endemic in the southwestern United States, including parts of Texas; 

however, it does not typically cause myocarditis or heart failure. 

Connective tissue disorders (eg, systemic lupus erythematosus, rheumatoid arthritis) are a 

rare cause of DCM.  Absence of skin rash or joint pains makes an underlying connective 

tissue disorder unlikely. 

Severe hypothyroidism can rarely cause DCM but is less likely than viral myocarditis in 

the absence of associated signs and symptoms of hypothyroidism (eg, cold intolerance, 

constipation, dry skin). 

Lyme disease with cardiac involvement (Lyme carditis) usually presents with conduction 

abnormalities (eg, atrioventricular block), and DCM would be an uncommon 

manifestation.  Absence of conduction abnormality on ECG makes Lyme carditis unlikely. 

POLYCYSTIC 
KIDNEY DISEASE 

(ADPKD) 

Autosomal dominant polycystic kidney disease (ADPKD) 

Clinical 

presentation 

• Most patients asymptomatic until age 30-40 

• Flank pain, hematuria 

• Hypertension 

• Palpable abdominal masses (usually bilateral) 

• Chronic kidney disease (CKD) 

Extrarenal 

features 

• Cerebral aneurysms 

• Hepatic & pancreatic cysts 

• Mitral valve prolapse, aortic regurgitation 

• Colonic diverticulosis 

• Ventral & inguinal hernias 

Diagnosis • Ultrasonography showing multiple renal cysts 

Management 

• Aggressive control of risk factors for CV & CKD 

• ACE inhibitors preferred for hypertension 

• Hemodialysis, renal transplant for ESRD 

CV = cardiovascular; ESRD = end-stage renal disease. 

A patient with early-onset hypertension and bilateral upper abdominal masses likely 

has autosomal dominant polycystic kidney disease (ADPKD), which is the most 

common genetic cause of chronic kidney disease. Mutation of 



the PKD1 or PKD2 gene disrupts the function of polycystin proteins and leads to cystic 

degeneration of the renal parenchyma that begins early in life. 

Most patients are asymptomatic until age 30-40, when cysts have become large and 

numerous. Hypertension is a common early disease manifestation and is typically 

present before any significant decline in renal function. Other early disease findings can 

include hematuria, nephrolithiasis, flank pain, and UTIs. Some patients have an elevated 

hemoglobin concentration due to increased erythropoietin production (possibly from 

local ischemia around the renal cysts). As cystic degeneration progresses with age, 

patients experience progressive renal dysfunction that eventually leads to end-stage 

renal disease. 

Extrarenal complications of ADPKD include cerebral aneurysms, hepatic or pancreatic 

cysts, cardiac valvular abnormalities (ie, mitral valve prolapse, aortic regurgitation), 

colonic diverticula, and ventral or inguinal hernias.  A sudden death of a patient's 

father suggests rupture of a cerebral aneurysm in the setting of ADPKD. The diagnosis of 

ADPKD is based mainly on abdominal ultrasound or CT showing enlarged kidneys with 

numerous cysts. 

……………. 

Although Cushing syndrome can cause secondary hypertension, it is unlikely in this 

patient who is not overweight and is feeling well, without suggestive symptoms (eg, 

fatigue, irritability).  Cushing syndrome may be due to adrenal tumors but is unlikely to 

cause palpable abdominal masses. 

Captopril-enhanced radionuclide renal scan is used occasionally to diagnose 

suspected renovascular disease or renal artery stenosis (RAS) as a cause of 

refractory HTN.  

A high plasma aldosterone/renin ratio is seen in patients with primary aldosteronism 

(Conn syndrome), which is a common cause of secondary hypertension.  However, it 

usually involves a unilateral adrenal adenoma that is not easily palpable; bilateral 

palpable adenomas would be highly unusual. 

 

 

 

 

 

 

 

 



ABDOMINAL 
AORTIC 

ANEURISM 
(AAA) 

Abdominal aortic aneurysm 

Risk factors 

• Advanced age (eg, >60) 

• Smoking, male sex, hypertension 

• History of atherosclerosis or CTD 

Clinical 

presentation 

• Mostly asymptomatic 

• Rapid expansion 

o Dull abdominal/back pain 

o Distal embolization 

• Rupture 

o Sudden, severe abdominal/back pain ± shock 

o Umbilical/flank hematoma 

Management 

• Smoking cessation 

• Elective repair for size >5.5 cm (asymptomatic) 

• Urgent repair for symptomatic & HD stable patients 

• Emergency repair for symptomatic & HD unstable patients 

CTD = connective tissue disease; HD = hemodynamically. 

Abdominal aortic aneurysm (AAA) is generally defined as an enlargement of the 

abdominal aorta to a diameter ≥3 cm.  It is often incidentally detected on imaging, as 

many patients have no symptoms unless and until rupture occurs.  Rupture is more likely 

with large aneurysmal size (>5.5 cm) or rapid rate of expansion (eg, >1 cm/year), and 

preemptive surgical repair is the definitive treatment.  However, surgery carries a 

relatively high risk of complication, with the risk of repair typically greater than the risk of 

rupture until the aneurysm reaches a large size.  Therefore, management of small to 

moderately sized AAA involves surveillance with serial abdominal ultrasound 

and lifestyle modification to limit AAA progression. 

Risk factors for AAA include advanced age (eg, >60), smoking, male sex, family history, 

HTN, and a history of atherosclerosis or underlying connective tissue disease (CTD). Of 

these, active smoking is the strongest modifiable influence for AAA development and 

progression.  Smoking is believed to disrupt the arterial wall elastin matrix via stimulation 

of enhanced protease activity, chronic inflammation, and smooth muscle dysfunction, 

and smoking cessation is considered the best intervention to minimize 

AAA progression. 

Because of the relationship between smoking and AAA, a one-time abdominal 

ultrasound is recommended to screen for AAA in men ages 65 to 75 with any smoking 

history. 

……….. 



Anticoagulation has not been shown to either slow or accelerate AAA 

progression.  Patients with AAA who have an appropriate indication for anticoagulation 

(eg, atrial fibrillation) should remain on it. 

AAA is considered a coronary artery disease equivalent; therefore, moderate exercise and 

enhanced lipid control are associated with overall improved cardiovascular outcomes in 

such patients.  However, exercise and lipid control do not limit AAA progression to the 

same extent as smoking cessation. 

AAA is more common in individuals with hypertension, indicating that hypertension may 

play a role in initial AAA development.  However, hypertension, especially isolated systolic 

hypertension, has not been reliably correlated with AAA progression. 

Diabetes is a strong risk factor for atherosclerosis and cardiovascular disease.  However, 

the risk of AAA development and progression is lower in patients with diabetes 

compared to those without, for reasons that are unclear. 

- The primary risk factors for AAA 

are Male gender, smoking Hx, and 

age >65. 

- The USPSTF recommends 

screening for AAA w/ a one-time 

US in men 65-75 who have ever 

smoked (i.e., lifetime exposure 

>100 cigarettes). Screening and 

surgical repair of large AAAs (>5.5 

cm) have been found to decrease AAA-specific mortality in these populations. In 

contrast to lung ca screening, which is recommended only for pts w/ a threshold 

smoking Hx (≥30-pack-years) and isn’t req ≥5 yrs after smoking cessation, rec for 

AAA aren’t dependent on duration of smoking or time since cessation. 

- Screening for AAA might be beneficial for men aged 65-75 who haven’t smoked but 

have other significant risk factors (e.g., 1st degree relative w/ AAA rupture). Screening 

of women and younger women is not rec. 



THORACIC 
AORTIC 

ANEURISM 
(TAA) 

This patient's 

radiographic findings, 

including a widened 

mediastinum, 

enlarged aortic knob, 

and tracheal 

deviation, 

suggest thoracic 

aortic aneurysm 

(TAA). Most TAAs 

(60%) involve the 

ascending aorta 

(between the aortic 

valve and the 

brachiocephalic artery), and a minority involve the descending aorta (distal to the left 

subclavian artery). TAA usually results from age-related degenerative changes that lead 

to disruption of the aortic wall medial layer with loss of elasticity and consequent aortic 

dilation. The changes are likely due to a combination of enzymatic breakdown of 

structural proteins (eg, collagen, elastin) and physical factors such as systemic HTN and 

repeated stress from the pulsating arterial wave. Underlying connective tissue disease (eg, 

Marfan or EDS) also increases the risk. 

Patients with TAA are usually asymptomatic until the discovery is made incidentally on 

CXR, CT scan, or ECG.  However, some patients develop chest or abdominal discomfort 

as the TAA grows to compress surrounding structures. Dissection (classified based on the 

location within the aorta) or full-thickness rupture can occur, but this typically has a 

dramatic presentation with severe pain and often hemodynamic instability. Of note, 

CXR cannot always distinguish TAA from a tortuous aorta; therefore, chest CT scan 

with contrast is usually necessary to confirm the diagnosis. 



…………. 

Esophageal motility disorders such as achalasia 

present with dysphagia to solids and liquids, 

and chest x-ray may show absence of a gastric 

bubble. 

Mallory-Weiss tear commonly presents with 

hematemesis and epigastric or back pain; the 

tear is usually precipitated by an episode of 

nonbloody vomiting with intense retching. 

 Lymphoma can present with mediastinal 

widening due to hilar/mediastinal 

lymphadenopathy.  However, the enlarged 

lymph nodes appear as opacities that are 

discrete from the heart borders. 

 Hiatal hernia can be diagnosed 

by CXR showing a round retrocardiac 

mediastinal density with air-fluid levels. Patients 

frequently report symptoms of GER (eg, 

heartburn, regurgitation). 

AORTIC 
COARCTATION 

Coarctation of the aorta 

Etiology 
• Congenital 

• Acquired (rare) (eg, Takayasu arteritis) 

Clinical 

features 

• Upper body 

o Well developed 

o Hypertension (headaches, epistaxis) 

• Lower extremities 

o Underdeveloped 

o Claudication 

• Brachial-femoral pulse delay 

• Upper & lower extremity blood pressure differential 

• Left interscapular systolic or continuous murmur 

Diagnostic 

studies 

• ECG: Left ventricular hypertrophy 

• Chest x-ray 

o Inferior notching of the 3rd to 8th ribs 



ECG findings consistent with LVH (eg, 

high-voltage QRS complexes, lateral ST 

segment depression, lateral T wave 

inversion) are suggestive of long-standing 

systemic HTN. Essential HTN rarely leads 

to end-organ damage (eg, LVH) in young 

patients (eg, age <40), and therefore a 

cause of secondary hypertension should 

be sought. 

Coarctation of the aorta is a narrowing of 

the descending aorta (typically located just 

distal to the origin of the left subclavian 

artery) that results in a proximal increase in 

arterial pressure and decreased blood flow to the lower body. Patients usually present 

with asymptomatic HTN; however, epistaxis, headaches, and lower extremity claudication 

can occur. A continuous murmur is characteristically present but may be difficult to 

auscultate in the supine position. Patients should be initially evaluated for coarctation of 

the aorta with: 

1. Simultaneous palpation of the brachial and femoral pulses to assess for brachial-

femoral delay 

2. Bilateral upper extremity (supine position) and lower extremity (prone position) 

blood pressure measurement to evaluate for upper and lower extremity blood 

pressure differential 

Patients with abnormal findings should undergo diagnostic confirmation 

with echocardiogram. 

………………. 

Ambulatory blood pressure monitoring (ABPM) is sometimes used for patients in whom 

the diagnosis of HTN is uncertain. It is not indicated in a patient with significantly 

elevated BP and evidence of LVH. 

Squatting increases the volume of blood in the left ventricle and allows for differentiating 

the systolic murmur of aortic stenosis (intensifies with squatting, lessens with standing) 

from that of hypertrophic cardiomyopathy (lessens with squatting, intensifies 

with standing).   

o "3" sign due to aortic indentation 

• Echocardiography: Diagnostic confirmation 

Treatment 
• Balloon angioplasty ± stent placement 

• Surgery 



Patients can sometimes present 

in adulthood, typically with 

asymptomatic HTN (of the 

upper extremities) and less often 

with accompanying epistaxis 

and headaches. Physical 

examination typically 

demonstrates brachial-femoral 

pulse delay. There may be 

a systolic murmur (due to 

blood flow through a 

constricted aorta) heard at the 

left infraclavicular area anteriorly 

and left interscapular area 

posteriorly (sometimes difficult 

to auscultate in the supine 

position); the murmur may 

be continuous if 

collateral vessels are present.  A 

fourth heart sound (due to 

hypertension-induced left 

ventricular hypertrophy) may 

also be present. 

In the majority of patients, chest x-ray reveals notching of the posterior third of the 

third to eighth ribs that represents bony erosion due to enlarged intercostal arteries.  A 

classic "3" sign created by indentation of the aorta with pre- and poststenotic dilation 

may also be present. 

…………… 

Turner syndrome carries an association with kyphoscoliosis, which is characterized by 

curvature of the spine in 2 planes (anteroposterior and lateral).  Approximately 30% of 

patients with Turner syndrome will also have coarctation of the aorta.   

Diffuse vascular calcifications are seen in patients with premature atherosclerosis and in 

those with advanced renal disease.   

Prominent right atrial contour is often seen in Ebstein congenital abnormality (apical 

displacement of the tricuspid valve with atrialization of the right ventricle).   



AORTIC 
DISSECTION 

  
Acute Ao dissection 

Clinical 

presentatio

n 

• Hx of HTN, genetic disorders (e.g., Marfan) 

• Severe, sharp, tearing chest or BACK pain 

• >20 mm Hg difference b/w arms 

Dx • ECG: normal or n/s ST/T changes 

• CXR: mediastinal widening 

• CTA or TEE for definitive dx 

Tx • Pain ctrl (e.g., morphine) 

• IV BBs (e.g., esmolol, propranolol, labetalol) for a target SBP of 100-

120 mm Hg 

• Transfer to the ICU 

• ± Additional vasodilator (e.g., lV sodium nitroprusside) if SBP >120 

mm Hg 

• Emergency sur for acute ascending Ao dissections (mortality ↑ of 

1-2% per hr following s/s) & complicated descending Ao 

dissections 

 

- Systemic HTN is the most important predisposing risk factor for aortic dissection and 

is present in >70% of cases.  In addition to chronic HTN, an acute and transient 

increase in blood pressure (eg, due to cocaine use or heavy lifting) is frequently noted 

as a precipitant of acute aortic dissection.  Patients are usually older (age >60) and 

may have a prior aortic aneurysm.  Atherosclerosis alone does not increase the 

predisposition to aortic dissection, although it is frequently present, particularly in 

association with thoracic aortic and abdominal aortic aneurysm. 

- Marfan and EDS: increased risk for aortic aneurysm and dissection. Although Marfan 

syndrome is responsible for almost 50% of the aortic dissections seen in patients age 

<40, it is an uncommon cause in older patients (age >60). 



- Elevation in Cr might occur w/ 

distal extension into renal AA. 

Pts may have N/SP ECG 

changes. 

 

- Ao regurg → acute HF and 

pulm edema requiring diuretic 

(e.g., furosemide). 

 

- Hydralazine and nitroprusside 

are vasodilators sometimes 

used In HTN emergencies. 

However, they can cause reflex 

sympathetic stimulation with 

consequent rises in heart rate, 

LV contractility, and aortic wall 

stress. These changes increase 

the risk of propagation of an 

aortic dissection. In patients 

with aortic dissection, 

nitroprusside is used as a 

second-line agent only if SBP 

remains above goal despite 

adequate beta blockade.  

 

- Patients with aortic dissection should not receive thrombolytic therapy with tissue 

plasminogen activator (appropriate in some with ischemic stroke) or anticoagulation 

therapy with intravenous heparin (appropriate in some with acute coronary syndrome 

or pulmonary embolism) due to the risks of bleeding and propagation of the 

dissection into the pericardia! space (hemopericardium). 

 

- Some patients with aortic dissection have a pulse deficit or differential blood pressure 

(>20 mm Hg difference) in the upper extremities; however, this finding is noted in 

only 20%-30% of the patients and its absence should not be used to exclude the 

diagnosis. 

 

- Goals of ttt:  

a. Adequate pain ctrl 

b. ↓ SBP to 100-120 mm Hg 

c. ↓ LV contractility to ↓ Ao wall stress 

 

- BBs → ↓ HR, SBP, and LV contractility → ↓ dP/dt (rate of rise in SBP) and Ao wall 

stress. 

 



-  Type A aortic dissections are surgical emergencies with mortality rates of 1%-2% per 

hour following symptom onset, dx is confirmed by imaging studies: 

a. TEE: excellent SN and SP and is the preferred diagnostic study in patients with 

renal insufficiency or hemodynamic instability. 

b. CTA: Preferred in stable w/o renal dz 

c. MRA: time-consumung, avoid in renal dz. 

 

- Antiplatelet or anticoagulant therapy can increase the bleeding complications 

associated with aortic dissection (eg, hemothorax, hemopericardium, propagation of 

dissection). 

 

- GCA: Subacute systemic symptoms (eg, fever, weight loss), as well as headache, 

claudication, and vision changes.  Aortic involvement can cause aneurysmal dilation 

and increase the risk of dissection; however, this is an uncommon complication. 

Clinical features of Marfan syndrome 

Skeletal 

• Arachnodactyly 

• ↓ Upper-to-lower body segment ratio, ↑ arm-to-height 

ratio 

• Pectus deformity, scoliosis, or kyphosis 

• Joint hypermobility 

Ocular • Ectopia lentis 

Cardiovascular 
• Aortic dilation, regurgitation, or dissection 

• Mitral valve prolapse (MVP) 

Pulmonary • Spontaneous pneumothorax from apical blebs 

Skin 
• Recurrent or incisional hernia 

• Skin striae 

The effects of the disease on the aortic root are especially prominent and account for the 

majority of morbidity and mortality in these patients; dissection, if it occurs, usually 

occurs prior to age 40. 

Aneurysmal aortic root dilation is extremely common in Marfan syndrome (up to 80% of 

cases) and can frequently lead to chronic aortic regurgitation, identified by an early 

decrescendo diastolic murmur best heard at the right upper sternal border.  Left 

untreated, the aneurysmal dilation can progress to a type A aortic dissection that can 

extend to involve the aortic valve annulus, further impairing aortic valve closure and 

resulting in acute aortic regurgitation.  The mortality rate for type A aortic dissection is 

high, and treatment requires emergent surgical repair.  



……………. 

Wide and fixed splitting of S2 occurs with an atrial septal defect (ASD).  Holt-Oram (heart-

hand) syndrome is associated with both ASD and upper-limb bone deformities (eg, 

radius, carpals). 

Mitral stenosis causes an opening snap followed by a rumbling middiastolic 

murmur.  Marfan syndrome is not associated with mitral stenosis but is frequently 

complicated by mitral valve prolapse, which is characterized by a mid-systolic click 

sometimes followed by a mid-to-late systolic murmur of mitral regurgitation. 

 

 

 

 

 

 



Acute aortic dissection 

Clinical 

features 

• History of HTN*, Marfan syndrome, cocaine use 

• Severe, sharp, tearing chest or back pain 

• ± >20 mm Hg variation in SBP between arms 

Complications 

due to 

extension 

(involved 

structure) 

• Stroke (carotid artery) 

• Acute aortic regurgitation (aortic root/valve) 

• Horner syndrome (carotid sympathetic plexus) 

• Myocardial ischemia/infarction (coronary artery ostia) 

• Pericardial effusion/tamponade (pericardium) 

• Hemothorax (pleural cavity) 

• Renal injury (renal arteries) 

• Abdominal pain (mesenteric arteries) 

• Lower extremity paraplegia (spinal arteries) 

HTN = hypertension; SBP = systolic blood pressure. 

*Strongest overall risk factor. 

Aortic dissection involving the ascending aorta (type A) is associated with a mortality 

rate of 1%-2% per hour following symptom onset, and emergency surgical repair is 

warranted to prevent complications and death.  Retrograde extension of the intimal tear 

can involve the aortic valve and cause acute aortic regurgitation (AR) with rapid 

elevation in left ventricular end-diastolic pressure. Affected patients can develop sudden 

onset of worsening chest pain, HoTN, pulmonary edema, and orthopnea (e.g., refusal to 

lay flat), along with the early decrescendo diastolic murmur of AR. 

…………. 

ARDS is a diagnosis of exclusion; the pulmonary edema in a patient with acute aortic 

dissection is more likely due to acute AR (cardiogenic pulmonary edema). 

Aortic dissection involving the carotid or vertebral arteries can cause cerebral 

hypoperfusion, leading to stroke or transient ischemic attack. 

Ascending aortic dissection can propagate proximally into the pericardial space and lead 

to hemopericardium and cardiac tamponade.  However, because the right-sided heart 

chambers are principally affected, the lungs remain clear and there is usually no evidence 

of pulmonary edema (eg, orthopnea, crackles on lung auscultation). 

MITRAL 
REGURGITATIO

N (MR) 

An intense holosystolic murmur best heard at the cardiac apex is consistent with severe 

mitral regurgitation (MR).  Due to backflow of blood from the left ventricle (LV) to the 

left atrium during systole, the total amount of blood entering the LV during diastole is 

increased.  To compensate for the increased volume load, the LV undergoes eccentric 

hypertrophy.  Patients often develop symptoms (eg, dyspnea on exertion) due to 



decreased cardiac output, increased left atrial pressure, and pulmonary hypertension, 

even though lungs may be clear.  Further progression can result in decompensated heart 

failure. 

An audible S3 gallop is an expected finding in patients with severe MR.  It results from 

the sudden cessation of blood flow into a dilated LVduring the passive filling phase of 

diastole.  In fact, the absence of an S3 gallop helps exclude severe chronic MR.  An S3 

gallop can also be heard with heart failure. 

………………. 

Finger clubbing can result from chronic hypoxemia, such as occurs in disorders with 

right-to-left intracardiac shunting (eg, tetralogy of Fallot).  MR causes dyspnea due to 

reduced cardiac output; significant hypoxemia is unlikely unless there is 

pulmonary edema. 

An opening snap occurs with mitral stenosis.  It can be appreciated just after S2, as the 

stenotic mitral valve opens at the beginning of diastole. 

An S4 is often heard in patients with concentric LV hypertrophy due to systemic 

hypertension or severe aortic stenosis.  It is caused by blood striking a stiff left ventricle 

during atrial systole, just before mitral valve closure (S1). 

Uvular pulsation (Müller's sign) may be appreciated with the high-amplitude systolic 

pulsation and rapid diastolic collapse that occurs with severe aortic regurgitation. 

Wide and fixed splitting of S2 occurs with an atrial septal defect.  Because blood passes 

from the left atrium into the right atrium, blood flow increases across the pulmonic valve 

during systole, resulting in delayed pulmonic valve closure (wide splitting).  The 

communication between the atria also causes equilibration of left atrial and right atrial 

pressures and eliminates respiratory variation in the splitting of S2 (fixed). 

This patient with a history of 

dilated cardiomyopathy 

exhibits signs and 

symptoms 

of decompensated heart 

failure (eg, dyspnea, weight 

gain, jugular venous 

distension, pulmonary 

crackles).  She has an apical 

holosystolic murmur that 

disappears following 

treatment with intravenous 

diuretics; this transient 

murmur is most likely due 



to secondary (functional) mitral regurgitation (MR). 

Whereas primary MR is caused by an intrinsic defect of the mitral valve (eg, cleft in a 

valve cusp, myxomatous degeneration), secondary MR occurs due to other 

factors.  Decompensated heart failure can cause secondary MR due to 

markedly increased left ventricular end-diastolic volume (LVEDV), or preload.  The 

increased preload results in dilation of the mitral valve annulus (the tissue on which 

the mitral valve cusps are mounted).  In addition, lateral displacement of the papillary 

muscles results in taut stretching of the mitral valve chordae tendineae.  The dilated 

annulus and restricted movement of the chordae tendineae cause insufficient closure of 

an intrinsically normal mitral valve, resulting in MR. 

Treatment of decompensated heart failure reduces LVEDV, restores previous mitral valve 

annulus size and papillary muscle position, and leads to resolution of the secondary MR. 

Although the clinical manifestations of MR vary significantly with the degree of 

regurgitation, exertional dyspnea and fatigue are the most common symptoms, which 

occur secondary to a combination of decreased cardiac output and increased left atrial 

pressure. Dry cough can relate to pulmonary congestion and edema, which is an indicator 

of more severe disease that has resulted in left ventricular dysfunction.  The murmur of 

MR is classically a holosystolic murmur heard best over the apex with radiation to the 

axilla. 

Mitral regurgitation can occur as a result of primary mitral valve disease (e.g. rheumatic 

heart disease, infective endocarditis, or trauma) or may be associated with other cardiac 

conditions (e.g. ischemic heart disease or hypertrophic cardiomyopathy). 

……………… 

Although patients with constrictive pericarditis often present with exertional dyspnea, 

physical findings such as elevated jugular venous pressure, pulsatile hepatomegaly, and 

signs of fluid overload are often present as well. 

Tricuspid stenosis would cause a diastolic murmur, not systolic.  Rheumatic heart disease 

is the most common cause of tricuspid stenosis. 

Acute MR - A normal left atrium is not compliant, and the sudden increase in left atrial volume 

with acute MR causes an abrupt increase in left atrial pressures, leading to acute 

pulmonary edema. Left atrial size and/or compliance are increased in patients with 

chronic MR as the left atrium dilates gradually over time. 

LV compliance is increased in patients with chronic LV volume overload (chronic MR 

or aortic regurgitation) but does not change abruptly in patients with acute MR.  

Patients with acute MI can have decreased LV compliance due to impaired myocardial 

contractility in ischemic or infarcted myocardium. 

 

- Acute MR (or acute aortic regurgitation) leads to excessive diastolic volume overload, 

which in turn → increased LVEDP 



PSVT - Abrupt onset of regular tachycardia that resolves with cold-water immersion is 

consistent with PSVT (↑AVN refractory period) 

 

- AVNRT is the most common form of PSVT and frequently develops in young patients 

with a structurally normal heart.  Palpitations are the most common presentation, but 

some patients may have dizziness, shortness of breath, or chest pain. PAC may 

initiate. 

 

- Vagal maneuvers (eg, cold-water immersion or diving reflex, Valsalva, eyeball 

pressure) increase parasympathetic tone in the heart and result in a temporary 

slowing of conduction in the AV node and an increase in the AV node refractory 

period, leading to termination of AVNRT. 

AV blockade - Patients with 

symptomatic third-

degree AV block should 

be managed with 

temporary pacemaker 

insertion while 

undergoing further 

evaluation to identify 

and correct reversible causes.  A permanent pacemaker is indicated if no reversible 

causes of heart block are found. 

 

- Reversible causes include myocardial ischemia, increased vagal tone (eg, during sleep 

or due to pain), metabolic disturbances (eg, HrK), and AV nodal blocking agents (eg., 

BB, CCBs such as verapamil) 

 

- Adenosine inhibits L-type calcium channels, decreasing conduction velocity in the AV 

node. 

 

- Case: pt, ECG shows w/ complete AV block and T-inversion in V4-6 only: Fibrinolytic 

therapy is not indicated as his ECG does not show ST-segment elevation. He should 

be further assessed with cardiac enzymes and/or undergo cardiac catheterization for 

evaluation and treatment of coronary artery disease. 

 

 

 

 

 

 

 

 

 



GERD 
Differential diagnosis & features of chest pain 

CAD 

• Substernal 

• Radiation to arm, shoulder, or jaw 

• Precipitated by exertion 

• Relieved by rest or nitroglycerin 

Pulmonary/pleuritic 

(pleurisy, pneumonia, 

pericarditis, PE) 

• Sharp/stabbing pain 

• Worse with inspiration 

• Pericarditis: worse when lying flat 

• PE, pneumothorax: respiratory distress, hypoxia 

Aortic  

(dissection, 

intramural hematoma) 

• Sudden, severe "tearing" pain 

• Radiates to back 

• Elderly men 

• Hypertension & risk factors for atherosclerosis 

Gastrointestinal/ 

esophageal 

• Nonexertional, relieved by antacids 

• Upper abdominal & substernal 

• Associated with regurgitation, nausea, dysphagia 

• Nocturnal pain 

Chest wall/ 

musculoskeletal 

• Persistent &/or prolonged pain 

• Worse with movement or change in position 

• Often follows repetitive activity 

PE = pulmonary embolism. 

Gastroesophageal reflux disease (GERD) and esophageal motility disorders are common 

causes of non-cardiac chest pain.  Esophageal motility abnormalities usually manifest as 

heartburn, dysphagia, food regurgitation, and/or chest pain.  Features suggestive of an 

esophageal origin of chest pain include prolonged pain lasting >1 hour, postprandial 

symptoms, associated heartburn or dysphagia, and relief of pain by antireflux 

therapy.  Definitive diagnosis of esophageal chest pain is often challenging, and many 

patients first require cardiac testing to exclude myocardial ischemia. 

………………. 

Coronary artery vasospasm (Prinzmetal angina) can cause recurrent attacks of chest pain, 

but these usually last a few minutes (rather than >1 hour); cigarette smoking is a 

significant risk factor. 

Musculoskeletal or chest wall pain is the most common cause of chest pain in the primary 

care setting.   

 



Gastroesophageal reflux disease (GERD) 

Pathophysiology 

• Decreased tone or excessive transient relaxations of LES 

• Anatomic disruption to gastroesophageal junction (eg, 

hiatal hernia) 

• ↑ risk with obesity, pregnancy, smoking, alcohol intake 

Manifestations 

• Regurgitation of acidic material in mouth 

• Heartburn 

• Odynophagia (often indicates reflux esophagitis) 

• Extraesophageal manifestations - cough, hoarseness, 

wheezing 

Complications 

• Esophageal - erosive esophagitis, Barrett esophagus, 

strictures 

• Extraesophageal - asthma, laryngitis 

Initial treatment 
• Lifestyle (eg, weight loss) and dietary changes 

• H2R blocker or PPI 

H2R = histamine 2 receptor; LES = lower esophageal sphincter; PPI = proton pump 

inhibitor. 

Chest pain due to GERD can closely resemble anginal chest pain; however, the former is 

usually prolonged, occurs at rest or after meals, often awakens patients from sleep, 

and is typically relieved with antacids. In addition, patients with GERD will often have 

other associated symptoms (eg, cough, hoarseness) caused by reflux of gastric 

secretions into the larynx or upper pharynx. 

The initial management of GERD in patients with < 2 episodes/week includes lifestyle 

changes (eg, weight loss, head-of-bed elevation) and H2R antagonists (eg, famotidine, 

ranitidine) PRN. Patients with more frequent (>2/w) or severe symptoms, evidence of 

erosive esophagitis, or laryngopharyngeal involvement should be managed with an 8-

week course of a PPI (eg, omeprazole, pantoprazole). 

…………….. 

Alprazolam is a short-acting benzodiazepine that can be used for anxiety or panic attacks; 

however, due to addictive potential, use of the drug should be minimized or 

avoided.  Panic attacks often present with episodic chest pain, but accompanying 

dyspnea and a feeling of fear are also expected. 

NSAIDs (eg, ibuprofen) are often used for the management of musculoskeletal chest 

pain (eg, costochondritis). 

 



Even if a patient's exercise ECG shows ST depression, evidence of ischemia at 90% of 

maximal HR is not unusual in a patient with known CAD. The normal myocardial 

perfusion study reassures that his chest pain is not related to myocardial 

ischemia. Nitroglycerin also commonly relieves GERD chest pain???????, but it is not 

an appropriate treatment for GERD. 

ASTHMA This patient was initially admitted for chest pain (possibly unstable angina given the ST 

depressions on ECG) and appropriately treated (eg, antiplatelet therapy, beta blocker and 

ACE inhibitor therapy, anticoagulation therapy).  His subsequent acute-onset dyspnea 

with wheezing and prolonged expiration on the second day of hospitalization 

indicates bronchoconstriction.  Given his history of allergic rhinitis and eczema and his 

prior intermittent episodes of dyspnea and coughing, the patient likely has 

undiagnosed asthma that is now exacerbated by aspirin or possibly beta blocker therapy. 

Aspirin is a common trigger for bronchoconstriction in patients with asthma, especially 

those with concurrent chronic rhinitis and nasal polyps.  Nonselective beta 

blockers (eg, propranolol, nadolol, sotalol, timolol) act on β1 and β2 receptors and often 

trigger bronchoconstriction in patients with underlying asthma.  Cardioselective beta 

blockers (eg, metoprolol, atenolol, bisoprolol, nebivolol) act predominantly on β1 

receptors and are generally considered safe in patients with mild-to-moderate 

asthma.  However, all beta blockers can trigger bronchoconstriction, especially when 

administered in large doses. 

This medication-triggered bronchoconstriction can lead to a cough.  In addition, ACE 

inhibitors (eg, lisinopril) can cause dry cough through increased levels of circulating 

bradykinin and resultant bronchial irritation.  Onset of the cough can occur soon after 

ACE inhibitor initiation or can be delayed (eg, months); it is not affected by 

underlying asthma. 

PULMONARY 
EMBOLISM 

Some patients may be asymptomatic or have other non-specific symptoms, and 

additional testing is required to exclude or confirm the diagnosis. 

Chest radiographs are frequently abnormal in patients with PE.  Findings may 

include atelectasis, infiltrates, pleural effusions, Westermark's sign (peripheral 

hyperlucency due to oligemia), Hampton's hump (peripheral wedge of lung opacity due 

to pulmonary infarction), and Fleischner sign (enlarged pulmonary artery).  But the 

overall sensitivity or specificity of these findings is quite low.  Furthermore, chest x-rays 

may be normal and are therefore not useful for diagnosing PE, though they are useful to 

exclude other causes of chest pain and dyspnea such as pneumonia, pneumothorax, 

aortic dissection, and pericardial effusion. 

……………… 

An ascending aortic dissection typically presents with sudden-onset, tearing chest and 

back pain in the setting of uncontrolled hypertension.  Chest radiograph may reveal a 

widened mediastinum or an irregular aortic contour with inward displacement of 

atherosclerotic calcification. 



Peptic ulcer perforation presents with acute abdominal pain with radiation to the back or 

right shoulder and signs of peritonitis.   

Patients with pneumothorax (air in the pleural space) typically present with pleuritic chest 

pain and/or dyspnea.  Chest radiographs reveal a peripheral or apical radiolucency, along 

with absence of lung markings beyond the lung edge. 

DYSLIPIDEMIA Hypertriglyceridemia can 

occur due to an inherited 

disorder (eg, familial 

hypertriglyceridemia), 

secondary to an acquired 

condition (eg, diabetes 

mellitus, obesity, 

hypothyroidism, nephrotic 

syndrome, alcohol abuse), or 

as an adverse effect of some 

medications (eg, tamoxifen, 

beta blockers, 

corticosteroids, antiretrovirals 

[ART]). Elevated triglyceride 

levels (ie, >150 mg/dL) are 

associated with increased 

cardiovascular risk, and 

severely elevated levels (ie, 

>1,000 mg/dL) can cause pancreatitis. 

In patients with mild hypertriglyceridemia (ie, 150-500 mg/dL) who have known or are at 

high risk for atherosclerotic cardiovascular disease (ASCVD), initiation of a statin (eg, 

rosuvastatin, atorvastatin) is the recommended first-line pharmacologic therapy.  In 

addition, lifestyle modifications targeting secondary causes of hypertriglyceridemia 

should be pursued.  Although moderate alcohol intake may be associated with reduced 

cardiovascular mortality, heavy intake can significantly increase triglyceride levels; 

therefore, this patient should reduce alcohol intake to no more than 2 drinks a day (1 

drink a day for women).  Increased exercise and weight loss are also beneficial. 

…………….. 

Reduced intake of high-sugar foods (eg, high-fructose corn syrup) is beneficial in 

reducing triglyceride levels; however, a diet completely free of carbohydrates is 

not recommended. 

Niacin is effective in reducing triglyceride levels; however, its use in combination with 

statins is associated with an increase in adverse effects (eg, gastrointestinal upset) 

without improving cardiovascular outcomes. 



Fibrates (eg, gemfibrozil, fenofibrate) are the most effective pharmacologic therapy for 

reducing triglyceride levels and are recommended in patients with severe or sometimes 

moderate hypertriglyceridemia (eg, 500-1000 mg/dL).  However, due to superior 

evidence of overall cardiovascular benefit, statins are the recommended first-line therapy 

in patients with ASCVD (or at high risk for ASCVD) and mild hypertriglyceridemia.  Due to 

increased rates of adverse effects (eg, myopathy) and lack of proven cardiovascular 

benefit, the addition of a fibrate to a statin is rarely indicated. 

Metformin improves insulin sensitivity and reduces serum triglyceride levels; however, it is 

not indicated in this patient without diabetes. 

Vitamin E supplementation has no demonstrated benefit in the management of lipid 

disorders or cardiovascular disease. 

Cutaneous flushing and intensive generalized pruritus are well-known side effects of 

high-dose niacin therapy (high dosage is required to treat lipid abnormalities). These 

effects are explained by niacin-induced peripheral vasodilatation, not vasoconstriction. 

……………. 

The mechanism involved in this reaction is believed to be drug-induced release of 

histamine and prostaglandins, not a true hypersensitivity reaction.  The role of 

prostaglandins is confirmed by the fact that low-dose aspirin can greatly reduce or 

prevent cutaneous flushing and pruritus if taken 30 minutes before niacin.  Therefore, 

niacin is frequently prescribed with aspirin.  Flushing and pruritus usually improve after 2-

4 weeks of therapy. 

Thiazide diuretics do not intensify this reaction, although they may predispose the patient 

to hypotension. 

Indications for statin therapy in prevention of ASCVD 

Secondary prevention 

• Established ASCVD 

o Acute coronary syndrome 

o Stable angina 

o Arterial revascularization (eg, CABG) 

o Stroke, TIA, PAD 

Primary prevention 

• LDL ≥190 mg/dL 

• Age ≥40 with diabetes mellitus 

• Estimated 10-year risk of ASCVD >7.5%-10% 

ASCVD = atherosclerotic cardiovascular disease; CABG = coronary artery bypass 

grafting; PAD = peripheral artery disease; TIA = transient ischemic attack. 

Current guidelines recommend the use of statins (eg, atorvastatin, rosuvastatin) for 

secondary prevention in patients with known atherosclerotic cardiovascular 

disease (ASCVD), including history of MI, angina, arterial revascularization, stroke/TIA, 



and PAD.  In addition, patients with serum LDL ≥190 mg/dL (suggestive of familial 

hypercholesterolemia) and those age ≥40 with diabetes mellitus are considered at high 

risk for ASCVD, and primary prevention with statin therapy is indicated. 

In patients who do not meet any of the above criteria, the decision to initiate statin 

therapy for primary prevention of ASCVD is less straightforward; it is generally based 

on an estimated future risk of cardiovascular events.  Guidelines recommend using 

the Pooled Cohort Equations cardiovascular risk calculator, which takes into 

account ethnicity, age, sex, total cholesterol, HDL, diabetes status, smoking status, 

and blood pressure, to estimate the 10-year risk of ASCVD.  Initiation of statin therapy is 

recommended in patients with an estimated 10-year risk of ASCVD >7.5%-

10% (guidelines vary on the specific cutoff).  A healthy lifestyle (eg, exercise, diet) should 

be encouraged in all patients regardless of whether statin therapy is indicated. 

………….. 

Family history of premature ASCVD in a first-degree relative (eg, onset at age <50 in 

father) is associated with increased risk of cardiovascular events.  However, in part due to 

inaccurate reporting, it is a less useful parameter than pooled analysis of other traditional 

risk factors. 

 Elevated high-sensitivity C-reactive protein levels have been correlated with increased 

risk of cardiovascular events.  However, the test is nonspecific and is not preferred over 

pooled analysis using traditional risk factors. 

Some apolipoproteins (eg, apolipoprotein B-100) function as lipid structural 

proteins.  However, serum apolipoprotein concentrations are not routinely used to 

evaluate ASCVD risk. 

Unless the level is ≥190 mg/dL, LDL alone is not typically used to guide the initiation of 

statin therapy.  LDL<70 mg/dL is sometimes used as a cutoff to withhold statin therapy 

when it is otherwise indicated. 

CORONARY 
ARTERY 

DISEASE (CAD) 

Vasospastic angina 

Pathogenesis • Hyperreactivity of coronary smooth muscle 

Clinical presentation 

• Young patients (age <50) 

• Smoking (minimal other CAD risk factors) 

• Recurrent chest discomfort 

o Occurs at rest or during sleep 

o Spontaneous resolution <15 minutes 

Diagnosis 
• Ambulatory ECG: ST elevation 

• Coronary angiography: No CAD 

Treatment • CCB (preventive) 



• Sublingual nitroglycerin (abortive) 

CAD = coronary artery disease. 

Vasospastic angina (formerly known as variant or Prinzmetal angina).  Hyperreactivity 

of intimal smooth muscle in the coronary arterial wall leads to intermittent coronary 

artery vasospasm; an imbalance in autonomic stimulation likely plays a role. 

Patients with vasospastic angina typically have recurrent episodes of chest discomfort 

that resolve spontaneously within 15 minutes.  The episodes commonly occur during 

sleep and may be accompanied by diaphoresis, nausea, palpitations, and 

dyspnea.  Patients are typically young (age <50) and lack most risk factors for coronary 

artery disease (CAD) (eg, hypertension, diabetes); however, smoking is a strong risk 

factor. 

The diagnosis is typically made by ambulatory ECG demonstrating contiguous ST 

elevation during an episode of chest discomfort.  Coronary angiography is usually 

performed to rule out atherosclerotic CAD.  Preferred treatment is smoking cessation 

and initiation of a CCB to dilate coronary arteries and help prevent anginal 

episodes.  Diltiazem, a weak systemic arterial dilator but potent coronary arterial dilator, 

is commonly used; the dihydropyridines (eg, amlodipine, felodipine) are also 

effective.  Sublingual nitroglycerin is used to limit myocardial ischemia once an 

episode occurs. 

…………… 

Aspirin and statins (eg, rosuvastatin) are standard therapy in patients with atherosclerotic 

CAD.  Aspirin should be avoided in patients with vasospastic angina as it can inhibit 

prostacyclin production and worsen coronary vasospasm. 

Benzodiazepines (eg, lorazepam) can be useful in management of cocaine-induced 

coronary vasospasm, but they are not used for vasospastic angina. 

As adrenergic stimulation of beta-2 receptors dilates coronary arteries and alpha-1 

stimulation constricts them, nonselective beta blockers (eg, propranolol) can worsen 

coronary vasospasm and should be avoided in patients with vasospastic angina. 

Ranolazine is an antianginal drug that decreases myocardial calcium level by inhibiting 

late-phase sodium influx into ischemic cardiomyocytes.  It is effective in treating stable 

angina due to atherosclerotic CAD, but is not used in treating vasospastic angina. 

Prinzmetal angina: Patients typically have recurrent episodes of chest discomfort that 

occur at rest or during sleep.  Cigarette smoking is a known risk factor, but patients are 

typically young and lack other risk factors for CAD (eg, HTN, DM).  As the vasospasm 

leads to transmural myocardial ischemia, the diagnosis is typically made 

by ambulatory ECG showing contiguous ST elevation during an episode of chest 

discomfort. 



The underlying pathophysiologic mechanism of vasospastic angina is similar to that 

of Raynaud phenomenon, a disorder characterized by cold- or stress-induced 

hyperreactivity of the digital arterial smooth muscle, leading to episodic vasospasm in 

the fingers and toes.  Accordingly, CCBs are an effective first-line pharmacologic therapy 

for both Raynaud phenomenon and vasospastic angina.  However, despite the underlying 

pathophysiologic similarities, an increased prevalence of Raynaud phenomenon in 

patients with vasospastic angina (or vice versa) has not been clearly established. 

………….. 

Takayasu arteritis is a chronic vasculitis that affects the aorta and major arterial branches 

of the aorta.  The pathogenesis is related to cell-mediated inflammation rather than 

vasospasm. 

 

The pretest probability of coronary artery disease (CAD) is based on age, gender, cardiac 

risk factors, and chest pain characteristics.  Low-risk patients include men age 

<40 and women age <50 with atypical chest pain and no significant cardiac risk 

factors (eg, non-smoker, no family history of premature CAD). 



A positive stress test in patients at low risk for CAD is likely to be a false positive, which 

can lead to further unnecessary testing or procedures.  Conversely, a negative test in 

high-risk patients is likely a false negative.  For this reason, patients with high-risk 

features for symptomatic CAD should be definitively evaluated with coronary 

angiography. Stress testing (eg, exercise 

ECG, myocardial perfusion imaging) is most 

helpful for risk stratification in patients 

with intermediate-risk features. The choice 

of test is determined based on baseline 

ECG findings and the ability to exercise. 

E.g., A patient has had chest pain for several 

months that is unrelated to physical 

activity.  She is young, has no risk factors 

for development of premature CAD, and 

her ECG was normal.  In light of this, she has a low pretest probability of CAD and 

additional testing for CAD not advised. 

……………….. 

A transthoracic echocardiogram (TTE) can assess for segmental wall motion abnormalities 

during an episode of chest pain, or after exercise in a diagnostic stress test.  It can also be 

used to look for valvular pathology (eg, aortic stenosis) in patients with exertional chest 

pain and a suspicious murmur or other signs of valve disease. 

……….   . …… …… ….. 

Typical anginal pain in men younger than 40? 

 

Typical pain in women 50-60? 

 

if stress test is negative? 

 

 

 

 

 

 



Classification of angina 

Classic 

• Typical location (eg, substernal), quality & duration 

• Provoked by exercise or emotional stress 

• Relieved by rest or nitroglycerin 

Atypical • 2 of the 3 characteristics of classic angina 

Nonanginal • <2 of the 3 characteristics of classic angina 

Epigastric burning provoked by exertion (heavy lifting) and relieved over several minutes 

by rest is concerning for atypical angina (given the lack of typical chest discomfort). SLE 

is a known risk factor for accelerated atherosclerosis and premature CAD. 

Myocardial ischemia in patients with stable angina occurs when myocardial oxygen 

demand exceeds oxygen supply.  Symptoms typically have gradual onset with exertion 

and are relieved with rest or termination of the provoking activity.  Exercise ECG is 

recommended as an initial stress test for diagnosis and risk stratification of most patients 

with suspected stable ischemic heart disease. 

Coronary angiography is performed in patients with high-risk findings on initial stress 

testing. It is also indicated in patients with high pretest probability of ischemic heart 

disease. Exercise stress echocardiogram is occasionally used for the diagnosis of ischemic 

heart disease as it may show changes associated with ischemia on exertion; however, a 

resting echocardiogram alone may be unremarkable. 

……………….. 

The presence of epigastric discomfort on exertion that is not relieved by antacids is 

concerning for cardiac pathology.  Evaluation for possible gastrointestinal etiology (eg, 

peptic ulcer disease, esophageal motility disorders) should be considered in patients with 

no evidence of myocardial ischemia on initial evaluation. 

Stress testing 

- Adenosine and its synthetic analogs (e.g., regadenoson, apadenoson) stimulate A2AR 

on vascular SMCs. There is severalfold increase in normal CAs blood flow, blood flow 

also increases in stenosed Cas but a a much lesser extent. 



- Dobutamine (B1) increases O2 consumption (contractility)→ used in pts w/ C/Is to 

vasodilator stress tests (e.g., HoTN, COPD). 

- Tc-99m perfusion agents (sestamibi or tetrofosmin) have a half-life of 6 hours, 

passively diffuse into perfused myocardial cells, have minimal redistribution afterward, 

and can provide an assessment of both myocardial function and perfusion (SPECT 

scan). 

- Patients with normal tracer uptake at both rest and exercise have an excellent 

prognosis with <1% annual risk of CAD. Current guidelines recommend antiplatelet 

therapy (eg, aspirin) for prevention of myocardial infarction, beta blockers, and 

modification of the patient's risk factors (eg, smoking cessation, lipids, diabetes). 

- Appetite suppressants are sympathomimetics that can cause significant elevations in 

heart rate and blood pressure and are contraindicated in patients with CAD. 

- EPO stimulates erythropoiesis for this patient's anemia but can cause serious 

cardiovascular events, thromboembolic events, stroke, and increased mortality in 

patients with cardiovascular disease. 

Metformin may cause lactic acidosis when given to patients with conditions predisposing 

to hypoxia (eg, cardiovascular disease, CKD) and should be avoided in such pts. 

MYOCARDIAL 
INFARCTION 

(MI) 

An abnormal S4 (atrial 

gallop) can be heard in 

most patients during 

the acute phase of 

myocardial 

infarction due 

to ischemia induced 

myocardial 

dysfunction. 

An S4 is also 

frequently heard in 

patients with 

decreased left 

ventricular compliance, 

including those with 

hypertensive heart 

disease, aortic 

stenosis, and hypertrophic cardiomyopathy. It can also sometimes be heard 

in healthy older adults without any other cardiac abnormality. 

……………….. 

Pulsus paradoxus refers to an exaggerated drop in systolic blood pressure (>10 mm Hg) 

during inspiration.  It is most commonly seen in patients with cardiac tamponade but can 

also occur in severe asthma and chronic obstructive pulmonary disease, hypovolemic 

shock, and infrequently with constrictive pericarditis. 



 

Risk of dissection? 

 

 

ACS risk factors include smoking, family history, and estrogen therapy.  

Unstable patients with abnormalities in airway, breathing, circulation, and/or life-

threatening arrhythmias should be stabilized and assessed for underlying causes (eg, 

pulmonary embolism [PE], pericarditis, aortic dissection). 

Stable patients should receive oxygen, intravenous access, ECG, and chest x-ray. Patients 

with possible ACS (and low risk for aortic dissection) should receive aspirin as soon as 

possible. Aspirin inhibits thromboxane A2 production to exert significant antiplatelet 

effects. It significantly reduces the rate of myocardial infarction (MI), stroke, and overall 

mortality in ACS. Patients with ECG findings of ACS should be treated appropriately (eg, 

heparin). Those with nondiagnostic chest x-ray and ECG should have further workup for 

possible causes (eg, PE, acute pericarditis). 



…………… 

Heparin is used for patients with MI (positive cardiac markers or ST elevation on ECG) or 

those in whom there is a high probability of PE or in whom PE has been confirmed.  

Modified Wells criteria for pretest probability of PE 

 +3 points 
• Clinical signs of DVT 

• Alternate diagnosis less likely than PE 

 +1.5 points 

• Previous PE or DVT 

• Heart rate >100 

• Recent surgery or immobilization 

 +1 point 
• Hemoptysis 

• Cancer 

Total score  
≤4 = PE unlikely 

>4 = PE likely 

DVT = deep venous thrombosis; PE = pulmonary embolism. 

Lorazepam is a benzodiazepine used for chest pain stemming from an acute panic 

attack.  Even if a patient has a history of panic attacks, if current history is more 

concerning for ACS, it should be ruled out first. 

Clinical features of cocaine use 

Clinical features 

• Sympathetic hyperactivity - tachycardia, hypertension, 

dilated pupils 

• Chest pain due to coronary vasoconstriction 

• Psychomotor agitation, seizures 

Complications 

• Acute myocardial ischemia 

• Aortic dissection 

• Intracranial hemorrhage 

Management of 

chest pain 

• BZ for BP & anxiety 

• Aspirin 

• Nitroglycerin & CCBs for pain 

• Beta blockers contraindicated 

• Fibrinolytics not preferred due to increased risk of ICH 

• Immediate cardiac catheterization with reperfusion 

when indicated 

This patient has severe substernal chest pain and ST-segment elevation in leads V1-V4, 

consistent with acute anterior STEMI. The associated clinical findings—psychomotor 

agitation, dilated pupils, tachycardia, and HTN—along with the history of multiple recent 



emergency department visits for chest pain and palpitations in a young and otherwise 

healthy patient are suggestive of acute cocaine intoxication. 

Cocaine acts as a sympathomimetic agent that induces coronary vasoconstriction, 

promotes thrombus formation, and increases the risk of myocardial ischemia and 

infarction by causing increased myocardial oxygen demand. Patients with acute 

cocaine intoxication should initially be treated with intravenous benzodiazepines to 

alleviate psychomotor agitation and sympathomimetic effects (eg, tachycardia, HTN). 

Those with ACS (eg, STEMI) are managed with antiplatelet therapy, nitrates, and PCI if 

indicated. Beta blockers are sometimes avoided due to the theoretical risk of unopposed 

cocaine-induced alpha agonist activity and resultant worsening vasoconstriction. 

……………….

 

ECG in acute pericarditis typically shows diffuse (rather than regional) ST-segment 

elevations and PR-segment depression across the limb and precordial leads. 

Cocaine use can lead to pulmonary infarction (eg, pleuritic chest pain, dyspnea, 

hypoxemia) and, rarely, can cause aortic dissection (chest pain radiating to the back, 

blood pressure differential); however, this patient's clinical presentation and ECG changes 

are consistent with acute STEMI. 

Stress-induced (Takotsubo) cardiomyopathy (apical ballooning syndrome, "broken heart" 

syndrome) refers to a transient systolic dysfunction of apical and/or mid segments of the 

left ventricle with hyperkinesis of the basal segments, causing a "balloon-like" 

appearance of the left ventricle in systole. It is seen predominantly in older adults in 

response to intense physical or emotional stress or acute medical illness (eg, unexpected 

death of a relative, grave medical diagnosis, arguments, significant loss). 



……….. …….. ………… 

 Cocaine potentiates sympathomimetic actions by causing inhibition of norepinephrine 

reuptake into the sympathetic neuron.  This causes stimulation of alpha and beta 

adrenergic receptors and can result in coronary vasoconstriction and increase in heart 

rate, systemic blood pressure, and myocardial oxygen demand.  It also enhances 

thrombus formation by promoting platelet activation and aggregation. 

All patients with acute cocaine toxicity and myocardial ischemia should be treated initially 

with supplemental oxygen and IV BZs.  By reducing sympathetic outflow, 

benzodiazepines reduce anxiety and agitation, improve blood pressure and heart rate, 

and alleviate cardiovascular symptoms.  Aspirin retards thrombus formation; nitrates and 

CCBs, being vasodilators, are beneficial for the cocaine-induced coronary artery 

vasoconstriction. 

Beta blockers, including cardioselective agents (eg, metoprolol, atenolol, bisoprolol), 

should not be used in patients with cocaine-induced myocardial ischemia or 

infarction.  Their use can cause unopposed alpha adrenergic stimulation and worsen 

coronary vasoconstriction. 

……………… 

Thrombolytics are indicated only in patients with ST-segment elevation myocardial 

infarction when timely access to coronary angiography is not available.  A small minority 

of patients with cocaine-associated chest pain can also have aortic dissection, which was 

not entirely ruled out in this patient.  Administering thrombolytics in that setting could be 

catastrophic and is absolutely contraindicated. 

- The risk of SCD is increased in individuals with prior MI complicated by LV systolic 

dysfunction with EF≤30%.  The majority of SCD in this population results from 

ventricular arrhythmia, usually in the form of ventricular tachycardia degenerating to 

ventricular fibrillation. 

- Patients with persistent LV ejection fraction ≤30% despite optimal medical therapy, 

the risk of SCD remains high and primary prevention with ICD is indicated. 

- Sinus arrest can occur with sick sinus syndrome, which most commonly results from 

age-related degeneration of the sinoatrial node.  However, it rarely leads to SCD 

because an escape rhythm is triggered in the atrioventricular junction (low rate, 

around 45bpm). 



 
- A delay in CA perfusion (≥24 hrs) from s/s correlates w/ extensive myocardial death 

and increases the risk of a mechanical complication following AMI.  IV septum rupture 

typically occurs 3-5 d following a large MI involving LAD or RCA. ↑ volume overload 

on RV, Rt and Lt heart failure. Acute cardiogenic shock → Pulm edema, HoTN, 

Confusion due to poor perfusion.  Harsh systolic murmur w/ palpable thrill can be 

appreciated at the LSB. Dx confirmed by pulm A cath detecting L→R shunting w/ a 

step-up in sat from RA to RV or by TTE. 

- Rupture of the LV free wall occurs b/w 5d and 2w following a large MI  

- Papillary muscle rupture → sudden HoTN, dyspnea, and Pulm edema. Systolic 

murmur of MR is soft and there is no palpable thrill. 

- True vent aneurisms (VA): 

Persistent ST-segment elevation after a recent MI and deep Q waves in the same 

leads. Large VAs can lead to progressive left ventricle (LV) enlargement (thinned, 

dyskinetic wall), causing heart failure, refractory angina, ventricular arrhythmias, mural 

thrombus with systemic arterial embolization, or MR. Recurrent ischemia is a 

consideration given the ST-segment elevation but is less if the pt has no chest pain 

and if ECG tracings are unchanged since the MI. 

- HTN and pulm edema are typically absent in tamponade. 

- RVMI: HoTN, JVD, and clear lyngs. 



 

This patient's electrocardiogram (ECG) shows both an inferior and posterior wall 

myocardial infarction (MI).  ST segment elevations in the inferior leads II, III, and aVF 

(green arrows) with reciprocal ST depression in leads I and aVL (red arrows) are consistent 

with acute inferior wall MI.  In addition, ST-segment depression in leads V1 and V2 

(orange arrows) suggests a posterior wall MI.  The table provides a general overview for 

localizing MI based on ECG patterns.  The patterns are not always absolute, and ECG 

changes can often overlap. 



Inferior wall MI is due to occlusion of the right coronary artery (RCA) or the left 

circumflex artery (LCX).  RCA is usually the culprit lesion (ratio of 4-5:1) compared to 

LCX. The RCA also supplies blood to the right ventricle (RV) through RV marginal 

branches.  RCA occlusion 

can lead to RV 

infarction/dysfunction 

resulting in HTN. 

This patient's rhythm strip 

shows two P waves (blue 

arrows) for every QRS 

complex, consistent with 

second-degree 2:1 Mobitz 

II atrioventricular (AV) 

block.  The RCA supplies 

blood to the AV node 

through the AV nodal 

artery in 90% of patients, 

and RCA occlusion can 

cause AV block.  Inferior 

MI is most commonly 

associated with sinus 

bradycardia due to 

increased vagal tone in the first 24 hours after infarction and decreased RCA blood 

supply to the SA node. 

…………… 

The LAD usually supplies the anterior walls of the left ventricle as well as the anterior 

2/3rds of the septum.  Occlusion of this vessel can cause ST-segment elevation in all 

precordial leads, but most commonly in V1-V4.  Second-degree AV block can be seen. 

The LCX supplies the posterolateral wall of the left ventricle.  LCX occlusion can cause ST-

segment elevation in leads I, II, III, and aVL.   



 

RVMI is seen in 30%-50% 

of patients with 

acute inferior wall MI due 

to occlusion of the right 

coronary artery proximal 

to the origin of the RV 

branches.  Patients 

typically have chest pain, 

autonomic signs 

(diaphoresis, vomiting), 

and ECG findings of ST-

segment elevation in 

inferior leads II, III, and 

aVF.  In addition, they may have jugular venous distension (JVD) and Kussmaul's sign 

(increase in JVD with inspiration) along with clear lung fields, which are suggestive of RV 

failure.  Transient bradycardia or AV block can also 

occur with acute inferior MI due to enhanced vagal 

tone.  Hypotension may be acutely worse following 

nitroglycerin therapy. 

The diagnosis of RVMI is confirmed with >1-mm ST-

segment elevation in right-sided precordial leads V4R-

V6R.  RV failure leads to decreased preload and 

resultant hypotension.  Therefore, in addition to 

standard MI therapy, such patients (without 

pulmonary congestion) are typically treated with 

boluses of IV fluids (isotonic saline) to improve RV preload and facilitate left 

ventricular filling. 



 

…………… 

Interventricular septum rupture can lead to a left-to-right shunt, which increases strain on 

the right ventricle and can result in RV failure.  However, patients typically have a loud 

holosystolic murmur on examination. 

Massive pulmonary embolism (PE) can often present similarly to RV infarction.  However, 

the ECG finding of ST-segment elevation suggests MI whereas in PE the ECG typically 

shows tachycardia, nonspecific ST-segment or T-wave changes, new-onset right bundle 

branch block, or S1Q3T3 pattern. 

Relative frequency of selected presenting 

symptoms in acute coronary syndrome 

Chest pain 80%-85% 

Dyspnea 70%-75% 

Nausea 40%-55% 

Vomiting 15%-20% 

Epigastric pain 10%-15% 

 

Unfortunately, patients with atypical symptoms are more likely to have a delay in 

diagnosis and under-treatment, which contributes to worsened outcomes.  Women, the 

elderly, and patients with diabetes in particular are more likely to have atypical 

symptoms; up to 20% of these patients do not report chest pain at the time of 

presentation.  Dyspnea, epigastric pain, and N/V are common atypical presentations. 

Ventricular arrhythmias, including ventricular premature beats, nonsustained or sustained 

ventricular tachycardia, and ventricular fibrillation, are quite common in the immediate 

post-myocardial infarction (MI) period.  Ventricular fibrillation is the most frequent 

underlying arrhythmia responsible for sudden cardiac arrest in the setting of acute MI; 

more than 50% occur within the first hour of symptom onset.  Reentry is the 

predominant mechanism responsible for ventricular arrhythmias in the immediate post-

infarction period. 

The underlying mechanism responsible for periinfarction ventricular arrhythmias varies 

according to the time elapsed since the onset of MI.  Arrhythmias occurring within 10 

minutes of coronary occlusion are known as "immediate" or phase 1a ventricular 

arrhythmias.  Acute ischemia causes heterogeneity of conduction with areas of marked 

conduction slowing and delayed activation, which in turn predisposes 

to reentrantarrhythmias.  On the contrary, "delayed" or phase 1b arrhythmias occur 



about 10-60 minutes after acute infarction and are thought to result from abnormal 

automaticity. 

……………… 

Pulseless electrical activity (PEA) is defined as the presence of electrocardiographic 

rhythm in the absence of adequate cardiac mechanical contraction to generate a 

palpable pulse.  Asystole is the complete absence of electrical and mechanical cardiac 

activity.  Patients with prolonged duration of cardiac arrest can degenerate into pulseless 

electrical activity or asystole, which usually signifies the presence of severe and 

irreversible myocardial damage. 

Supraventricular tachycardias (SVT) other than atrial fibrillation or flutter are uncommon 

in the periinfarction period.  Even atrial fibrillation occurs rarely (about 3%) during the 

first 3 hours of acute MI; if it does occur, it rarely presents with syncope. 

 

Mechanical complications of acute myocardial infarction 

Complicati

on 

Time 

course 

Involved 

coronary 

artery 

Clinical findings 
Echocardiogram 

findings 

Right 

ventricular 

failure 

Acute RCA 

• Hypotension 

• Clear lungs 

• Kussmaul sign 

Hypokinetic RV 

Papillary 

muscle 

rupture 

Acute or 

within 3-

5days 

RCA 

• Severe 

pulmonary 

edema 

• New 

holosystolic m

urmur 

Severe mitral 

regurgitation 

with flail leaflet 

Interventric

ular 

septum 

rupture 

Acute or 

within 3-

5days 

LAD (apical 

septal) 

or RCA(bas

al septal) 

• Chest pain 

• New 

holosystolic m

urmur 

• Biventricularfai

lure 

• Shock 

Left-to-right 

ventricular shunt 

 

↑ O2 level from 

RA to RV 

Free wall 

rupture 

Within 5 

days* to 2 

weeks 

LAD 

• Chest pain 

• Shock 

• Distant heart 

sounds 

Pericardial 

effusion with 

tamponade 



Left 

ventricular 

aneurysm 

Up to 

several m

onths 

LAD 

• Subacute hear

t failure 

• Stable angina 

Thin & dyskinetic 

myocardial wall 

*50% occur within 5 days. 

LAD = left anterior descending; RA = right atrium; RCA = right coronary artery; RV = 

right ventricle. 

The development of hemodynamic compromise in the first few days following a 

myocardial infarction (MI) raises suspicion for mechanical complications of MI, as this is 

the point during the healing process in which the infarcted myocardium is softest and 

most prone to rupture.  The 3 major mechanical complications of MI include mitral 

regurgitation (MR) due to papillary muscle rupture, left ventricle free wall rupture, and 

interventricular septum rupture. 

Clinical features of: inferior wall MI with delayed presentation, sudden onset of 

hypotension, dyspnea and tachypnea, pulmonary edema, and a soft systolic murmur - are 

consistent with acute MR due to posteromedial papillary muscle rupture, a life-

threatening complication that usually occurs 3-5 days after MI.  Patients commonly have 

a dramatic presentation with sudden onset of pulmonary edema, a mid-to-late systolic 

murmur consistent with MR, and possible cardiogenic shock.  In up to 50% of the cases, 

patients may have a soft or no audible murmur (silent MR) if the MR is severe enough to 

cause early equalization of left atrial and left ventricular pressures.  Diagnosis is typically 

confirmed by transthoracic or transesophageal echocardiography. 

Interventricular septal rupture can cause hypotension, heart failure, and a pansystolic 

murmur; however, the murmur is often best heard at the left sternal border, frequently 

has an accompanying thrill, and is less likely to radiate to the axilla. 

……………. 

Aortic dissection typically presents with sudden onset of tearing chest/back pain and 

differential blood pressure in the upper extremities, and it can cause acute aortic 

regurgitation (early diastolic murmur).   

Spontaneous coronary artery dissection is a rare cause of MI. 

Rupture of the left ventricular free wall is another post-MI complication that can cause 

hemopericardium and pericardial tamponade (hypotension, jugular venous distension, 

distant heart sounds).  Patients rapidly progress to pulseless electrical activity and 

death.  The majority of the cases occur after anterior MI (left anterior descending artery 

occlusion) rather than inferior MI. 

Acute pulmonary embolism can cause sudden onset of dyspnea, hypotension, right heart 

failure, and syncope.   



A patient's myocardial infarction (MI) 2 years ago resulted in left ventricular (LV) systolic 

dysfunction, and autopsy shows a dilated left ventricle with thinned walls and evidence of 

scarring.  These findings are consistent with eccentric hypertrophy due to ischemic heart 

disease.  Both infarction and LV systolic dysfunction induce deleterious cardiac 

remodeling with pathologic cardiomyocyte hypertrophy and collagen deposition; these 

changes commonly progress to cause severe LV systolic dysfunction and create an 

increased risk for fatal cardiac arrhythmia (eg, ventricular tachycardia or fibrillation), which 

was the likely cause of death in this patient. 

Cardiac remodeling is mostly driven by neurohormonal pathways, including the renin-

angiotensin-aldosterone pathway; inhibition of this pathway with an ACE inhibitor (eg, 

enalapril, lisinopril) has been shown to reduce cardiac remodeling and improve 

survival in patients who have had MI, especially those with an LVEF of 

≤40% and/or anterior wall MI. 

Cardioselective beta blockers (eg, metoprolol) have demonstrated similar benefit in all 

patients following MI, likely through inhibition of sympathetically driven cardiac 

remodeling pathways.  Aldosterone antagonists (eg, spironolactone) have shown survival 

benefit in patients with MI and LV ejection fraction of ≤40%. 

…………. 

Dihydropyridine calcium channel blockers (eg, amlodipine) are appropriate for treating 

hypertension and may reduce a component of cardiac remodeling that is stimulated by 

increased LV pressure load.  However, these drugs have not shown the degree of survival 

benefit following MI that ACE inhibitors and other neurohormonal-inhibiting drugs 

have shown. 

Anticoagulation agents (eg, apixaban) are not routinely used following MI.  These are 

appropriate to prevent systemic embolization (eg, stroke) in patients with LV aneurysm 

and mural thrombus. 

Low-dose aspirin is beneficial for secondary prevention of further cardiovascular events in 

patients who have had MI, but it is not known to benefit cardiac remodeling. 

P2Y12 inhibitors (eg, prasugrel, clopidogrel), in combination with aspirin, have been 

shown to reduce cardiovascular events within the first year after MI; however, these drugs 

do not reduce cardiac remodeling. 



- Inferior wall STEMI (typically due to 

occlusion of the RCA) has up to a 50% 

chance of involving the RV.  Clear lungs on 

auscultation further suggest RVMI. 

Immediate pericardiocentesis is the 

treatment for cardiac tamponade, which 

can present similarly to RVMI (eg, 

hypotension, clear lungs).  

 

- In patients with a suspected RVMI, 

hypotension and low or normal jugular 

venous pressure (<3 cm H2O above the 

sternal angle at 30-45 degrees 

recumbency) strongly suggest cardiogenic 

shock due to inadequate RV preload. Beta 

blockers (eg, metoprolol) are sometimes 

appropriate but are contraindicated in 

patients with bradycardia or cardiogenic shock. 

 

- Beta blockers (eg, metoprolol) are sometimes appropriate but are contraindicated in 

patients with bradycardia or cardiogenic shock.  

 

- Inotropic agents (eg, dopamine, dobutamine) may be needed for RVMI patients with 

persistent hypotension despite adequate fluid resuscitation (IV bolus). 

 

- Transient bradycardia or atrioventricular block can occur following acute inferior wall 

MI and is managed with a temporary pacemaker.   

 

- Immediate pericardiocentesis is the treatment for cardiac tamponade, which can 

present similarly to RVMI (eg, hypotension, clear lungs). Distinguish b/w the two by 

ECG. 

 

- Fibrinolysis may be administered within 12 hours of symptom onset for STEMI 

patients who cannot undergo PCI but is associated with higher rates of recurrent 

myocardial infarction, intracranial hemorrhage, and mortality compared to PCI. 

 

- Patients with acute STEMI should go directly to coronary angiography from the 

emergency department and are usually managed in an intensive care unit rather than 

a standard telemetry unit following urgent coronary intervention. 

 

- Aldosterone antagonists (eg, spironolactone, eplerenone) in patients with left 

ventricular ejection fraction <40% who have heart failure symptoms or diabetes 

mellitus. 

 



- Long-term DAPT (dual 

anti-plt tx) also reduces 

the risk of stent 

thrombosis and is 

currently 

recommended for at 

least 12 months in all 

patients following 

drug-eluting stent 

placement. 

 

- Furosemide: decrease 

Preload through ↓ 

volume and venodilation. However, diuretics should be given carefully in this setting 

as many of these patients may be normo- or hypo-volemic, and aggressive diuresis 

may lead to HoTN and AKI. 

 

- Avoid morphine as it increases mortality. 

 

- Digoxin is used for rate control in patients with rapid atrial fibrillation and to improve 

symptoms in patients with CHF. It is relatively contraindicated in acute Ml as it may 

increase myocardial oxygen demand. 

 

- BBs are C/I in Pulm edema 

 

- Spironolactone →  weak diuretic effect. 

 

- Isosorbide mononitrate, a long-acting nitrate providing rapid, symptomatic relief in 

patients with recurrent angina, 

 

- Milrinone is a selective phosphodiesterase inhibitor that increases contractility (by 

increasing cyclic AMP concentrations); oral milrinone therapy is associated with 

increased mortality in patients with heart failure. 

 

-  There is no evidence of improved long-term outcomes with interventions aimed at 

decreasing cardiac afterload (eg, nitrates, intra-aortic balloon pump) in patients with 

acute MI (AMI). 

 

- Early use of beta blockers (within 24 hours) decreases myocardial contractility and can 

reduce myocardial oxygen demand in AMI.  However, immediate use of intravenous 

beta blockers (before primary PCI) has not been shown to improve clinical outcomes 

and can exacerbate hemodynamic instability or heart failure. 

 



- Verapamil is a calcium channel blocker used in the management of HTN and SV 

arrhythmias. It is a second-line drug for management of angina pain (stable or 

unstable). However, it is not indicated for acute Ml or CHF. 

 

- Routine prophylactic use of antiarrhythmic therapy to prevent atrial or ventricular 

arrhythmias in patients with AMI does not improve long-term outcomes and is not 

recommended. 

 

- No specific therapy has been shown to prevent reperfusion injury following AMI. 

Stenting - ST segment elevation in the lateral (I, aVL) and anterior (V1-V4) precordial leads - is 

consistent with acute STEMI due to proximal LAD occlusion. 

- Premature discontinuation of antiplatelet therapy is the strongest predictor of stent 

thrombosis within the first 12 months, and all patients should be screened for, and 

counseled regarding, medication compliance to reduce the risk of stent thrombosis 

- Peri-infarction pericarditis can occur within days of a recent MI.  It is characterized by 

pleuritic chest pain and/or pain in the trapezius ridges, pericardial friction rub on 

examination, and diffuse ST segment elevation across the precordial leads. 
PRIMARY/ESSE

NTIAL 
HYPERTENTION 

Isolated ambulatory HTN is also known 

as masked HTN. These patients typically 

have normal BP readings during clinic visits but 

their average blood pressure throughout the day 

and nighttime is elevated. Because detection is 

difficult, patients often initially present with 

evidence of hypertensive end-organ damage (eg, 

retinal arteriovenous nicking consistent with HTN 

retinopathy, increased QRS-complex voltage 

consistent with left ventricular hypertrophy). 

Patients with clinical signs of hypertension but 

normal blood pressure readings should be tested 

for masked hypertension with ambulatory blood 

pressure monitoring (ABPM). A blood pressure cuff is worn throughout a 24-hour 

period, and blood pressure is measured and recorded at routine intervals (eg, every 20 

minutes while awake and every 60 minutes while sleeping). An average 24-

hour blood pressure >135/85 mm Hg is diagnostic of HTN. 



Unfortunately, there are currently no guidelines to identify patients in whom screening 

for masked hypertension is appropriate. Therefore, patients may monitor their blood 

pressure at home; the most accepted schedule recommends 2 BP measurements in the 

morning and 2 in the evening for 7 days. When there is a discrepancy between home 

and clinic blood pressure readings, ABPM can be considered. 

 

………….. 

Ambulatory ECG monitoring is useful for detecting arrhythmias in patients with 

unexplained palpitations, presyncope, or syncope. 

Exercise stress testing is used to evaluate patients with intermediate probability of 

coronary artery disease (CAD) (eg, atypical angina symptoms), and coronary angiography 

is used to diagnose CAD in patients with high probability of disease (eg, multiple risk 

factors with typical anginal symptoms).  

Modification Recommended plan 

Approximate 

↓ systolic BP 

(mm Hg) 

Weight loss Reduction of BMI to <25 kg/m2 5-20 per 10-kg loss 

DASH diet 
Diet high in fruits & vegetables & low in 

saturated & total fats 
8-14 

Exercise 30 minutes/day for 5-6 days/week 4-9 

Dietary sodium <3 g/day 2-8 

Limit alcohol 

intake 

≤2 drinks/day in men, ≤1 drink/day in 

women 
2-4 



DASH = Dietary Approaches to Stop Hypertension. 

Guidelines define hypertension as systolic blood pressure >130 mm Hg and/or diastolic 

blood pressure >90 mm Hg. This is based on multiple blood pressure readings. 

The initial treatment of mild hypertension involves an adequate trial 

of nonpharmacologic therapy or lifestyle modifications prior to using antihypertensive 

medications.  Weight loss is the most effective intervention in patients with obesity. 

All patients should be encouraged to follow dietary salt restriction, the DASH (Dietary 

Approaches to Stop Hypertension) diet, regular aerobic exercise, and limiting alcohol 

intake.  Each of these lifestyle changes results in a variable degree of blood pressure 

reduction (Table).  The DASH diet is a combination diet rich in fruits, vegetables, 

legumes, low-fat dairy products, and low saturated and total fat.  It is the next most 

effective approach in preventing and treating hypertension, especially in 

nonobese individuals. 

………….. 

Dietary calcium and calcium supplements have a very small effect on blood pressure 

reduction.  The use of calcium supplements for prevention or treatment of hypertension 

is not recommended. 

Reducing dietary sodium intake can lower systemic blood pressure in hypertensive 

patients, but the effect is less pronounced than a DASH diet (Table).  However, a low-

sodium diet combined with the DASH diet can significantly decrease blood pressure. 

Smoking cessation should be recommended to all patients to reduce the overall risk of 

cardiovascular complications.  However, many studies have shown that chronic light to 

moderate smokers have lower blood pressure than nonsmokers, possibly because 

smokers generally have a lower BMI than nonsmokers or because cotinine (nicotine 

metabolite) has a vasodilatory effect.  Therefore, compared to smoking cessation, 

following a DASH diet is much more likely to have a significantly greater effect 

on blood pressure. 

- HTN: sustained BP ≥130 mm Hg sys or ≥80 dia. Initial evaluation should identify 

complications of HTN or comorbid conditions (e.g., CKD) that might influence mgmt. 

decisions. Pts should be screened for IHD and other major atherosclerotic risk factors. 

- Use of medications that can raise blood pressure or reduce the response to 

antihypertensive agents (eg, nonsteroidal anti-inflammatory drugs, decongestants, 

glucocorticoids).  Nonpharmacologic therapy (lifestyle modification) in the 

management of hypertension includes dietary salt restriction; a diet rich in fruits, 

vegetables, and low-fat dairy products; regular aerobic exercise; weight loss; and 

limiting alcohol intake.  Although it is reasonable to add other agents to control this 

patient's blood pressure, he consumes excessive amounts of alcohol and should first 

be counseled regarding his drinking. 

Lab evaluation of HTN 

KFTs - Electrolytes (NA, K, Ca) 



- Scr 

- UA 

- Urine albumin/cr ratio 

(optional) 

Endocrine 

tests 

- TSH (subclinical T3/4 

disorders ↑ risk of HTN. 

- DM screen: FBG or A1c 

- Lipid profile 

Cardiac tests - ECG (LVH or prior MI) 

- Echo (optional) 

Other tests - CBC 

- Uric acid (optional) 

 

- Excessive alcohol intake (eg, >2 drinks a day) or binge drinking (eg, ≥5 drinks in a 

row) is associated with increased incidence of hypertension compared to nondrinkers.  

In such patients, reduction in alcohol intake leads to improved blood pressure 

control.  In contrast, moderate alcohol intake (1 or 2 drinks a day for men and 1 drink 

a day for women) is associated with decreased incidence of coronary heart disease 

and cardiovascular mortality, with a decrease in blood pressure (eg, 2-4 mm Hg 

decrease in systolic blood pressure). 

 

- Hospital admission is usually reserved for patients with hypertensive emergencies 

 

 
 

- Weight loss is the most effective nonpharmacologic measure to decrease blood 

pressure in overweight individuals. 

- Daily alcohol consumption (>3 drinks per day in men, >2 in women) can raise blood 

pressure and is a common cause of refractory hypertension that remains uncontrolled 

despite multiple medications.  However, moderate alcohol intake does not 

significantly affect blood pressure. 

- Sodium restriction is recommended for most patients with hypertension, but its effect 

on blood pressure is inconsistent in some individuals.  Sodium restriction is more 

effective in older (especially PoMP women), African American, and overweight 

individuals.  The DASH diet (low in sodium and saturated fat and high in potassium, 



calcium, and dietary fiber) combined with sodium restriction can lower blood pressure 

more than sodium restriction alone. 

- Improved glycemic control will decrease this patient's risk of developing 

microvascular disease (eg, neuropathy, nephropathy, retinopathy).  However, it will 

not improve his blood pressure control, and its effect on macrovascular events (eg, 

stroke, acute myocardial infarction) is uncertain. 

- Screening for berry aneurisms:  

1. ADPKD 

2. FHx of aneurisms in ≥2 first-degree relatives. 

- Indications for pheo screening include: 

1. Resistant HTN 

2. Episodic, severe HTN, esp w/ adrenergic s/s 

3. Adrenal incidentaloma on imaging 

4. HTN in a pt w/ FHx of pheo or MEN 

RAS should be suspected in pts w/ resistant HTN, recurrent flash pulm edema, abd bruit, 

or AKI after initiation of an ACEI. Its MC in old pts w/ widespread atherosclerosis or young 

women w/ FMD. 

- Although most patients with hypertension have 

essential hypertension, initial evaluation should assess 

possible secondary causes. This basic workup includes 

investigating the duration of hypertension, presence of 

precipitating/aggravating factors, extent of target organ 

damage, and cardiovascular risk factors. Basic laboratory 

analysis should include 

5. urinalysis (for occult hematuria and 

protein/creatinine ratio),  

6. chemistry panel,  

7. lipid profile (risk stratification for coronary artery 

disease) and  

8. baseline EKG (to evaluate for CAD 

or LVH).  

Further diagnostic evaluation should be 

performed in patients with signs or 

symptoms 

suggesting possible secondary HTN. These 

include: 

1. Severe or malignant HTN,  

2. Rresistant HTN requiring ≥3 drugs, 

3. Sudden BP rise in a pt with previously controlled BP, and  

4. age of onset <30 without FHx of HTN. 

- Routine plasma renin activity is not recommended in patients with mild hypertension 

and normal serum potassium levels. 

 



- Renal ultrasound can identify asymmetrical kidney size or small atrophic kidneys, 

which suggests primary renal disease. 

SECONDARY 
HTPERTENSION 

(HTN) 

 
- Renal artery stenosis is present in about 1% of patients with mild hypertension.  

However, it has been found in up to 45% of white patients with severe hypertension 

and in 25%-35% of patients with peripheral arterial disease.  Continuous abdominal 

bruit (up to 99% specific but only 40% sensitive), if present, is highly suggestive of 

renovascular disease. 

- Amphetamine abuse usually presents with signs and symptoms of sympathetic 

stimulation (eg, tachycardia, hypertension, diaphoresis, hyperthermia, confusion). 

- A high plasma aldosterone/renin ratio >20:1 is seen in patients with primary 

aldosteronism. 



 
- The most common and correctable cause of secondary hypertension is renovascular 

hypertension. A systolic-diastolic abdominal bruit lateralizing to one side can be 

heard in ~40% of patients; this finding has very high specificity for RAS. 

 

- The diagnosis is confirmed by noninvasive assessment with renal duplex Doppler 

ultrasonography, CTA, or MRA). 

 

- AAA: It is not associated with resistant hypertension, and an abdominal bruit is not 

typically present.  Abdominal palpation may reveal a pulsatile mass in some (<50%) 

patients. 

Clues to surreptitious cocaine abuse 

Behavioral 

features 

• Personality & mood changes 

• Changes in sleep patterns 

• Unexplained weight loss 

• Financial difficulties 

Reported 

symptoms 

• Chest pain due to coronary vasoconstriction. 

• Epistaxis, rhinitis (intranasal use) 

• Headaches 

Examination 

signs 

• SANS hyperactivity – dilated pupils, HTN, tachycardia 

• Dilated pupils 

• Psychomotor agitation/seizures 

Emergent 

complications 

• Seizures 

• Acute MI 

• Aortic dissection 

• ICH 



Management of 

chest pain 

• Benzodiazepines for BP & anxiety 

• Aspirin 

• Nitroglycerin & CCB for pain 

• Beta blockers contraindicated 

• Fibrinolytics not preferred due to increased risk of ICH 

• Immediate cardiac catheterization with reperfusion when 

indicated 

This young patient has new-onset hypertension that, in combination 

with epistaxis, tremor, and tachycardia, suggests secondary hypertension due 

to cocaine intoxication.  Cocaine is a potent stimulant that causes a sensation of 

euphoria and increased alertness.  However, the sympathomimetic effects of cocaine 

cause hypertension and tachycardia in a dose-dependent fashion.  Other illicit drugs 

associated with hypertension include other stimulants (eg, amphetamines, 3,4-

methylenedioxymethamphetamine [MDMA or Ecstasy]), phencyclidine (PCP), 

and marijuana.  Cocaine is also a prominent cause of epistaxis when administered 

intranasally (although epistaxis is sometimes attributed to uncontrolled hypertension of 

any cause, the pathophysiologic link is not strong). 

Although most patients with elevated blood pressure have primary (idiopathic) 

hypertension, further diagnostic evaluation is indicated for patients with signs and 

symptoms of diseases associated with secondary hypertension.  Suggestive features 

include an early age of onset (ie, age <30 in the absence of family history), severe or 

malignant hypertension, resistant hypertension despite an appropriate 3-drug treatment 

regimen, and a sudden rise in blood pressure in a patient with previously well-controlled 

hypertension.  In light of this patient's clinical presentation, a urine drug screen should 

be obtained to evaluate for illicit drug use. 

Renal artery stenosis (RAS)  is most common in older adults with widespread 

atherosclerotic disease and young women with FMD.  It typically presents with severe 

hypertension (≥180 systolic or ≥120 diastolic), heart failure, recurrent flash pulmonary 

edema, or acute kidney injury after initiation of ACE inhibitors.  Duplex ultrasound would 

show >70% renal artery occlusion. 



Monocular vision loss is 

usually due to disorders 

anterior to the optic chiasm 

(eg, optic nerve).  Emboli 

from severe ipsilateral 

carotid stenosis can cause 

ischemia of the optic nerve 

and transient vision loss. 

A younger woman 

with significantly elevated 

BP also raises suspicion for 

a secondary cause of HTN. 

Transient vision loss, family 

history of stroke, and 

carotid bruit suggest FMD. 

FMD most commonly 

affects women age 15-50. 

It is a noninflammatory 

and nonatherosclerotic 

condition caused by 

abnormal cell development 

in the arterial wall that can 

lead to vessel stenosis, 

aneurysm, or dissection. FMD can involve any artery but most commonly involves 

the renal, carotid, and vertebral arteries. 

Patients with renal artery involvement usually develop hypertension. Involvement of 

cerebrovascular arteries (eg, carotid, vertebral) can lead to nonspecific symptoms (eg, 

headache, pulsatile tinnitus, dizziness) or symptoms of brain ischemia (eg, transient 

ischemic attack, stroke, amaurosis fugax). FMD can also involve the iliac, subclavian, and 

visceral arteries. Diagnosis is usually confirmed with noninvasive imaging (CTA of the 

abdomen or duplex ultrasound).  

Patients with inconclusive noninvasive tests require catheter-based digital subtraction 

arteriography (DSA) for diagnosis. FMD decreases perfusion to the kidneys, which 

increases both renin and aldosterone levels (secondary hyperaldosteronism). The 

aldosterone concentration to renin activity ratio is <20. 

……………. 

Adrenal vein sampling can differentiate between adrenal hyperplasia and adenoma, 

which are causes of primary hyperaldosteronism.  Although these patients can also 

develop hypertension and hypokalemia, the plasma aldosterone is >15 ng/dL and 

suppresses the renin through a feedback inhibition.  As a result, the plasma aldosterone 

concentration/plasma renin activity ratio is >20. 



GCA can be associated with a carotid bruit, but it is very uncommon in patients age <50 

and usually does not cause significant hypertension. 

MALIGNANT 
HYPERTENTSIO

N (HTN) 

Severe hypertension 

(>180/120 mm Hg) 

can lead to 

autoregulation 

failure, vascular 

endothelial 

disruption, fibrinous 

deposition, and 

narrowed vascular 

lumen. Hypertensive 

urgency is defined as 

severe hypertension without symptoms or end-organ damage. Hypertensive 

emergency is defined as marked severe hypertension associated 

with malignant hypertension or hypertensive encephalopathy. 

Malignant hypertension is usually seen in patients with long-standing and uncontrolled 

hypertension.  It is associated with retinal hemorrhages, exudates, 

and/or papilledema.  Patients also can develop malignant nephrosclerosis (acute renal 

failure, hematuria, and proteinuria).  However, renal findings are not always present and 

are not required for the diagnosis of malignant hypertension. 

Hypertensive encephalopathy is associated with cerebral edema due to breakthrough 

vasodilation from failure of autoregulation.  Patients usually develop insidious onset of 

headache, nausea, and vomiting followed by non-localizing neurologic symptoms (eg, 

restlessness, confusion, seizures/coma if untreated).  Patients also can develop 

subarachnoid or intracerebral hemorrhage. 

……………. 

Left ventricular hypertrophy can occur as a complication of long-standing uncontrolled 

hypertension.  However, its presence is not a specific criterion for diagnosing 

malignant hypertension. 

Sudden increases in blood pressure can abruptly increase left ventricular afterload, 

leading to left ventricular failure and acute pulmonary edema.  Although hypertensive 

emergency can lead to the finding of pulmonary edema on chest x-ray, it is not a specific 

diagnostic criterion for malignant hypertension. 

 

 

 

 



HYPERTROPHIC 
CARDIOMYOPA

THY (HCM) 

Hypertrophic cardiomyopathy 

Pathophysiology 

• Mutations in sarcomere protein genes (most common) 

• Autosomal dominant 

• Variable expressivity/penetrance 

Clinical features 

• Asymptomatic or identified by family screening 

• Fatigue, chest pain, palpitations, syncope 

• SEM exacerbated by dehydration/impaired LV filling 

Diagnostic 

evaluation 

• ECG: LVH, repolarization abnormalities 

• TTE: LVH, ↑LVOT gradient, SAM of mitral valve 

• Exercise testing 

• Family screening 

Management 

• Avoidance of volume depletion 

• BBs/CCBs 

• Surgery if symptoms persist 

Complications 

• Sudden cardiac death 

• Heart failure 

• Stroke 

BB = beta blocker; CCB = calcium channel blocker; LV = left ventricle; LVH = left 

ventricular hypertrophy; LVOT = left ventricle outflow tract; SAM = systolic anterior 

motion; SEM = systolic ejection murmur; TTE = transthoracic echocardiogram. 

Depending on the degree of hypertrophy and left ventricular outflow tract (LVOT) 

obstruction, patients with HCM may have no symptoms or have fatigue, dyspnea, chest 

pain, palpitations, presyncope, or syncope. 

Patients with symptoms (eg, syncope, heart failure, angina) should be treated 

with negative inotropic agents (eg, beta blockers, verapamil, disopyramide) as the initial 

medical therapy.  Beta blockers (eg, metoprolol, atenolol) are the most commonly used 

agents for initial monotherapy.  They prolong diastole and decrease myocardial 

contractility, which in turn decreases LVOT obstruction and improves symptoms of 

angina.  Non-dihydropyridine CCB (eg, verapamil) are sometimes used when 

symptoms persist despite BB therapy. 

The term "HCM" is currently preferred to HOCM, as some patients with HCM do not 

have evidence of obstruction.  The term is sometimes also used to refer to nonfamilial 

forms of cardiomyopathy associated with ventricular wall thickness (eg, due 

to hypertension). 

……………….. 



Aspirin and atorvastatin are used for primary or secondary prevention of coronary or 

cerebrovascular events in patients at high risk or who have a prior history of coronary 

heart disease.  These medications have no role in the management of HCM. 

Disopyramide is an antiarrhythmic drug with negative inotropic properties.  It is 

sometimes used in addition to a beta blocker or verapamil in patients with HCM who 

have persistent symptoms of heart failure and LVOT obstruction.  However, it has 

significant side effects, including the risk of proarrhythmias, and is not considered a first-

line agent for medical therapy. 

Effect of maneuvers on hypertrophic cardiomyopathy (HCM) 

 Physiologic effect 
Left ventricular 

blood volume 
Murmur intensity 

Valsalva 

(strain phase) 

↓ Preload ↓ ↑ 
Abrupt 

standing 

Nitroglycerin 

administration 

Sustained 

hand grip 
↑ Afterload 

↑ ↓ Squatting ↑ Afterload & preload 

Passive 

leg raise 
↑ Preload 

Many patients with HCM are asymptomatic and are diagnosed with an abnormal murmur 

or ECG during routine evaluation.  The clinical manifestations of HCM include: 

• Exertional dyspnea, chest pain, fatigue, palpitations, presyncope or syncope 

• Harsh crescendo-decrescendo systolic murmur with change in intensity on 

physiologic maneuvers (Table) 

Patients with HCM have increased left ventricular wall thickness, most commonly noted in 

the basal anterior septum (asymmetric septal hypertrophy).  Some patients have systolic 

anterior motion of the mitral valve, leading to anterior motion of mitral valve leaflets 

toward the interventricular septum.  Contact between the mitral valve and the thickened 

septum during systole leads to left ventricular outflow tract obstruction (LVOT) and is 

responsible for the harsh systolic murmur best heard at the apex and left lower sternal 



border.  Abrupt standing from a sitting position decreases venous return and enhances 

LVOT, resulting in an increase in the intensity of the murmur. 

(Unlike HCM, hypertrophy due to hypertension or other cardiovascular heart diseases [eg, 

valvular, ischemic] is no longer considered a form of cardiomyopathy.) 

………………. 

Dilation of the mitral valve annulus is seen in patients with dilated cardiomyopathy or 

ischemic cardiomyopathy and leads to mitral regurgitation (MR) due to inadequate 

valve coaptation.   

Mitral annulus calcification is an age-related calcification of the fibrous annulus of the 

mitral valve.  It is usually asymptomatic; however, it can cause mitral stenosis (diastolic 

rumble best heard at the apex) in patients with extensive calcification. 

Mitral valve prolapse (MVP) occurs due to myxomatous degeneration of the mitral valve 

leaflets and/or chordae tendineae. Cardiac auscultation shows a nonejection 

click along with a mid-to-late systolic murmur of MR. 

Rupture of the chordae tendineae can occur in patients with mitral valve prolapse, 

infective endocarditis, trauma, or myocardial infarction.  This leads to MR with a mid-to-

late systolic murmur best heard at the cardiac apex. 

Many patients with HCM are asymptomatic and are detected when an abnormal murmur 

or electrocardiogram (ECG) abnormalities are noted during evaluation for other 

purposes.  HCM is often characterized by left ventricular hypertrophy most prominent in 



the basal anterior septum.  The clinical manifestations of HCM, which depend on the 

extent of hypertrophy and outflow tract obstruction, include: 

• Exertional dyspnea, chest pain, fatigue, palpitations, presyncope, or syncope 

• Harsh crescendo-decrescendo systolic murmur heard best at the apex and lower 

left sternal border, with characteristic changes in intensity during physiologic 

maneuvers 

HCM is an autosomal dominant genetic disorder caused by mutations in one of several 

sarcomere genes encoding the myocardial contractile proteins of the heart.  The 2 most 

common mutations (responsible for about 70% of identifiable mutations) occur in the 

cardiac myosin binding protein C gene and the cardiac beta-myosin heavy chain 

gene.  First-degree relatives of an affected patient with a known disease-causing 

mutation can be offered genetic testing to identify the risk for developing HCM. 

DILATED 
CARDIOMYOPA

THY (DCM) 

Decompensated CHF due to LV systolic dysfunction: In a patient with no evidence of 

coronary artery disease on angiography, the most likely etiology is dilated 

cardiomyopathy due to heavy alcohol consumption (macrocytic anemia [mean 

corpuscular volume >100 µm3], thrombocytopenia, >2:1 ratio of AST to ALT). 

Alcoholic cardiomyopathy is a diagnosis of exclusion in patients 

with dilated cardiomyopathy and history of alcohol abuse in whom no other potential 

causes of cardiomyopathy (eg, CAD, VHD) are suspected or identified.  The degree of LV 

dysfunction in alcoholic cardiomyopathy is directly related to the daily amount and 

overall duration of alcohol intake.  The primary therapy for such patients is 

complete abstinence from alcohol use; this intervention is associated with improvement 

or normalization of LV function over time. 

……………….. 

Tobacco cessation does not reverse the progression of alcoholic cardiomyopathy. 

Patients with alcoholic cardiomyopathy should be managed in the same way as patients 

with other forms of dilated cardiomyopathy:  salt and water restriction, diuretics as 

needed, ACE inhibitors or angiotensin II receptor blockers, beta blockers, 

mineralocorticoid receptor antagonists, and (if indicated) digoxin.  However, strict 

abstinence from alcohol use remains the mainstay of therapy to reverse or halt further 

progression of cardiomyopathy. 

Niacin deficiency can occur with alcoholism, but supplementation has no role in 

management of patients with alcoholic cardiomyopathy. 

Glucocorticoid therapy (prednisolone) is occasionally used for patients with alcoholic 

hepatitis who have a high discriminant function, but it has no role in management of 

alcoholic cardiomyopathy. 



  

- Amiodarone (or verapamil, 

quinidine, and propafenone) 

increases the serum levels of 

digoxin.  It is recommended that the 

digoxin dose be decreased by 25%-

50% when initiating amiodarone 

therapy, with close monitoring of 

digoxin levels once weekly for the 

next several weeks. 

 

- Aortoenteric fistula is an abnormal 

connection between the aortoiliac vessels and the gastrointestinal tract; it usually 

presents with abdominal pain, gastrointestinal bleeding, and hypotension. 

A history of a recent upper respiratory tract infection followed by sudden onset of cardiac 

failure in an otherwise healthy patient is suggestive of dilated cardiomyopathy, most 

likely secondary to acute viral myocarditis.  Dilated cardiomyopathy is the end result of 

myocardial damage produced by a variety of toxic, metabolic, or infectious agents.  Viral 

or idiopathic myocarditis is most commonly seen following Coxsackievirus B infection, 

and occurs in about 3.5 - 5% of infected patients.  Other viruses commonly implicated 

include parvovirus B19, HHV-6, adenovirus, and enterovirus.  Viral myocarditis can 

cause dilated cardiomyopathy via direct viral damage and as a result of humoral or 

cellular immune responses to persistent viral infections. 

The diagnosis of dilated cardiomyopathy is made by echocardiogram, which typically 

shows dilated ventricles with diffuse hypokinesia resulting in a low ejection fraction (i.e., 

systolic dysfunction).  Treatment is largely supportive, involving mainly the management 

of CHF symptoms. 

……………….. 

Hypokinesia of the inferior wall is typical of an inferior wall myocardial infarction.   

Patients with infective endocarditis usually appear sick with low-to-high-grade fevers, 

chills, or night sweats. 

CHF – ATII 
effect on 
kidneys 

1. Vasoconstriction of both the afferent and efferent glomerular arterioles, leading 

to an increase in renal vascular resistance and a net decrease in RBF. 

2. Preferential vasoconstriction of efferent renal arterioles, which increases 

intraglomerular pressure 

3. Direct stimulation of sodium resorption in the proximal tubules and increased 

secretion of aldosterone from the adrenal glands, which in turn promotes further 

sodium resorption in the cortical collecting tubule.  These actions lead to 

decreased sodium delivery to the distal tubule (Choice E) and an increase in 

extracellular fluid volume. 



Carotid A 
stenosis 

- Risk factors, including diabetes, obesity, and smoking, should be managed 

aggressively.  Further management is dependent on patient symptomatology and 

severity of the stenosis. 

A. Symptomatic: TIA or stroke in the distribution of CA w/in past 6 mo. CEA 

recommended if stenosis ≥70%. 

B. Asx: no TIA or stroke, CEA if stenosis ≥80%, Medical 58gmt.. (statin + ASA) if <80%. 

- CEA is generally preferred over carotid artery stenting in patients who require 

intervention due to lower periprocedural mortality and stroke risk. 

Warfarin 
metabolism 

- Acetaminophen taken at higher 

doses (>2 g/day) for >1 week may 

significantly increase the anticoagulant 

effects of warfarin.  Although the exact 

mechanism is unclear, this interaction is 

likely mediated via enzyme inhibition in 

vitamin K metabolism. 

 

- Brussels sprouts and spinach are 

excellent sources of vitamin K and 

decrease the anticoagulant effects of warfarin.  Ginseng is also known to decrease the 

serum concentration of warfarin.  Their use would ultimately decrease the risk of 

bleeding episodes and increase thrombosis risk. 

 

- Generally in WPWS there is widened QRS complex but reentery circuit causes 

SVT>>narrow QRS complex 

- Acetaminophen, NSAIDs, amiodarone, and antibiotics may potentiate the 

anticoagulant effects of warfarin 

WPW - Antegrade conduction through this pathway with resultant preexcitation of the 

ventricles produces characteristic ECG changes: 

 

1. Short PR interval, generally <0.12 seconds 

2. delta wave 

3. QRS interval widening (sometimes leading to a wide complex tachycardia [QRS 

>0.12 seconds]) with variable ST/T wave changes 

 

- Most patients are asymptomatic; however, WPW can be associated with cardiac 

arrhythmias.  If there is retrograde conduction from the ventricles to the atria, a re-

entrant supraventricular tachycardia (SVT) may occur.  ECG features of WPW will not 

be apparent during episodes of SVT, but the delta wave should be visible once the 

rhythm is slowed.  Sudden death can occur if WPW is untreated. 

- Must be considered in any young healthy individual with sudden cardiac death 

- Most common type of ventricular preexcitation syndrome. 

 



- A-fib occurs in 10%-30% of individuals with WPW.  Persistent AF with rapid 

ventricular response (due to accessory pathways) in patients with WPW can ultimately 

deteriorate into ventricular fibrillation (VF). 

 

- Acute treatment of AF in patients with WPW is aimed at prompt control of 

ventricular response and termination of AF as follows: 

A. Hemodynamically unstable patients → immediate electrical cardioversion 

B. For stable patients, rhythm control with anti-arrhythmic drugs such as IV ibutilide 

or procainamide is preferred 

- Lidocaine is used for ventricular arrhythmias and is not indicated for AF. 

ACUTE 
PERICARDITIS 

Etiology: Idiopath, viral 

(MCC), metabolic disorders, 

trauma, neoplasms or their 

treatment. 

 

- Chest pain, often 

localized substernally or 

to the left of the 

sternum. 

 

- Dressler's syndrome: 

Malaise and sometimes 

fever are also 

characteristic. The ESR is typically ↑. NSAIDs are the mainstay of therapy for Dressier's 

syndrome. Corticosteroids can be used in refractory cases or when NSAIDs are C/I. 

Adding colchicine to an NSAID decreases recurrence. 

 

- Friction rub: a scratchy, high-pitched sound that has 1 to 3 components 

corresponding to atrial systole (just before s1), ventricular systole (b/w s1 and s2), and 

early diastolic ventricular filling (just after s2). 

 

- STE (inflammation of v-myocardium), PRD (inflammation of a-myocardium) – can 

vary. Effusion present in >50%. 

 

- Combination of NSAIDs PLUS colchicine = preferred tx for pts w/ viral/idiopathic. 

Colchicine decreases recurrence in these pts. 

 

- Bacteria → rare cause of acute purulent peri (staph, pneumococcus). TB → Subacute 

and chronic.  

 

- High (not low) dose ASA is sometimes used w/ colchicine for acute peri, ASA aone is 

rarely used. 

 

- Steroids: if NSAIDs are C/I (e.g., renal dz) or failure of combination tx.v-fib 



- The ventricular systole component is present more consistently. 

 

- Implicated viruses: adeno, coxsackievirus, echovirus, influenza virus, and HIV. 

 

- Pain worse w/ breathing and swallowing. LSB: rub 

Peri-infarction pericarditis (PIP): In contrast with postcardiac injury (Dressler) 

syndrome, which is an immune-mediated pericarditis that typically occurs several weeks 

following myocardial infarction (MI), PIP results from local inflammation and typically 

occurs <4 days following MI.  Patients usually experience pleuritic chest pain that 

improves with sitting up and often radiates posteriorly to the trapezius ridges (lower 

portions of the bilateral scapulae).  Cardiac auscultation should reveal a pericardial 

friction rub, and ECG commonly shows diffuse ST-segment elevation.  Pericardial 

effusion is often seen on echo. 

Patients with delayed coronary reperfusion following ST-elevation MI (eg, >3 hours from 

symptom onset) are at increased risk of developing PIP. Treatment is usually supportive; 

anti-inflammatory agents (eg, NSAIDs, corticosteroids) are typically avoided due to 

impairment of collagen deposition and possible increased risk of post-MI 

mechanical complications (eg, ventricular wall rupture). 

 
………………….. 

Rupture of the interventricular septum leads to biventricular failure, and papillary muscle 

rupture leads to severe mitral valve regurgitation.  Both complications typically occur 3-5 

days after MI and lead to cardiogenic shock.  Clear lungs and the absence of hypotension 

make either complication extremely unlikely. 

 Ventricular aneurysm is a late complication (weeks to months) of MI.  ECG should reveal 

persistent localized ST-segment elevation and deep Q waves in the leads corresponding 

to the previous MI. 



Rupture of the left ventricular free wall can occur <2 weeks after MI and lead to 

pericardial tamponade (hemopericardium).   

Pericarditis is the most common cardiac manifestation of SLE and usually occurs in the 

presence of other manifestations of active disease (eg, joint pain, fatigue, malar rash, 

anemia, thrombocytopenia). 

Patients with pericarditis typically have pleuritic chest pain that can radiate posteriorly 

to the bilateral trapezius ridges (lower aspect of the bilateral scapulae).  Fever may also 

be present.  Auscultation at the left sternal border typically indicates a triphasic 

pericardial friction rub(heard in atrial systole, ventricular systole, and early ventricular 

diastole).  Serum troponin levels may be slightly elevated but are often 

undetectable.  Initial ECG typically shows subtle (diffuse) PR depression and diffuse ST 

elevation that eventually evolves to diffuse T wave inversion.  Associated pericardial 

effusions are often observed on echocardiogram but are typically small in SLE-induced 

pericarditis. 

First-line treatment of pericarditis due to SLE is with NSAIDs (eg, ibuprofen); colchicine is 

rarely used.  Corticosteroids (eg, prednisone) are appropriate initial treatment in 

patients with a contraindication to NSAIDs (eg, renal insufficiency), and, in addition, 

are often effective in patients who do not respond to NSAIDs. 

…………….. 

Cervical arthritis can cause neck pain with radiation to the shoulders.   

Patients with SLE often develop premature coronary artery disease in the fourth or 

fifth decade of life.  

Verrucous (Libman-Sacks) endocarditis is characterized by the deposition of sterile 

vegetation (eg, immune complexes, thrombus) on cardiac valves; it can occur in patients 

with advanced malignancy or SLE.  Patients are usually asymptomatic but may have 

symptoms of systemic embolization (eg, focal weakness due to stroke). 



Uremic pericarditis 

(UP) occurs in 6%-10% 

of renal failure 

patients, typically in 

those with blood urea 

nitrogen (BUN) levels 

>60 mg/dL.  However, 

the degree of 

pericarditis does not 

always correlate with 

the degree of serum 

BUN or creatinine 

elevation.  UP does 

not usually present 

with the classic 

electrocardiogram 

findings of pericarditis 

(eg, diffuse ST-segment elevations) as the inflammatory cells do not penetrate the 

myocardium. 

Dialysis is the most effective treatment for UP and can resolve symptoms and decrease 

the size of any pericardial effusion.  Systemic anticoagulation (eg, heparin) can cause 

hemorrhage into the pericardial space and should be avoided during 

hemodialysis.  Even I a patient has a history of MI, post-myocardial pericarditis (Dressler's 

syndrome) usually occurs within 1-6 weeks after myocardial infarction. 

……………… 

NSAIDs (eg, aspirin, naproxen, ibuprofen, indomethacin) and/or colchicine are generally 

used as first-line agents for most patients with idiopathic or acute viral pericarditis.  They 

are normally used in UP patients not responding to dialysis. 

Mild troponin elevation can occur due to an underlying renal failure.   

Glucocorticoids (eg, prednisone) can be used in patients with inadequate response to 

initial dialysis.  They have a low success rate and have been associated with a higher risk 

of recurrence. 

Pericardial 
effusion 

- Overhydration can cause it. 

- Exudative: 

1. Serosanguineous: TB, Ca 

2. Frank blood: Ao aneurism or dissection, trauma (closed or penetrating), free wall 

rupture, coagulation defects. 

- Electrical alterance (pathognomonic). Electrical alternans with sinus tachycardia is 

highly specific (but not very sensitive) for pericardiaI effusion. Large-effusions → Low 

voltage. 



 

A patient had pericardial tamponade after URI. The increased pericardial fluid compresses 

cardiac chambers and limits diastolic filling of the right-sided chambers. This causes a 

decrease in preload and reduces cardiac output, resulting in hypotension and syncope 

(due to decreased cranial blood flow). Examination shows tachycardia (compensatory), 

distended neck veins, pulsus paradoxus, and muffled heart sounds. 

Electrical alternans is a pathognomonic ECG finding for pericardial effusion. It is due to 

the swinging motion of the heart in the pericardial cavity that causes a beat-to-beat 

variation in QRS axis and amplitude (red arrows). Electrical alternans with sinus 

tachycardia is highly specific (but not very sensitive) for pericardial effusion. Large 

pericardial effusions can also cause low voltage of QRS complexes on ECG. An 

echocardiogram is used to confirm the pericardial effusion in hemodynamically stable 

patients. Treatment involves emergency pericardiocentesis for rapid symptom resolution 

and improvement of HoTN. 

……………… 

Procainamide is a class Ia antiarrhythmic drug used to treat supraventricular and 

ventricular arrhythmias, particularly in patients with Wolff-Parkinson-White syndrome.   

Synchronized direct current cardioversion is used for acute conversion of atrial flutter, 

atrial fibrillation, and stable monomorphic ventricular tachycardia. 

A temporary transvenous pacemaker is used to pace the heart before a permanent 

pacemaker can be placed.  It is indicated in patients with sick sinus syndrome or 

symptomatic second-degree or third-degree heart block. 

CARDIAC 
TAMPONADE 

- Examination shows tachycardia (compensatory), distended neck veins, pulsus 

paradoxus, and muffled heart sounds. H-J reflux (elicited by applying firm and 



sustained apressure for 10-15 seconds over the upper abdomen. A positive response 

is defined by a sustained elevation of jugular venous pressure >3 cm during 

continued abdominal compression. not specific to any particular disorder but rather is 

a reflection of a failing right ventricle that cannot accommodate an increase in venous 

return with abdominal compression. Constrictive pericarditis, right ventricular 

infarction, and restrictive cardiomyopathy are the most common causes). Can occur 

after 1-2 ww after URI.  Causes: similar to effusion, including HoT3/4, suppurative 

infection, TB, Radiation, vasculitis, post pericardiotomy (w/in 1-6 m, can be due to a 

penetrating trauma of the pleura or peri, after PCI, pacemaker or its wire placement. 

Immune attack of pleura and peri. s/s: fever, pleurisy, agitation, anxiety…etc. Dx: CXR 

might show pleural effusion, pulm infiltrates, and/or peri effusion, Ausc: crackles, rub. 

Tx: colchicine, avoid its use as ppx. 

 

- Inability to palpate PMI (if large).  

 

- EKG: electrical alterans, low voltage QRS, PEA. 

 

- Pulsus paradoxus: might appear as weakening or disappearance during inspiration. 

Can occur in chronic lung dz, status asthmaticus, severe CHF, HoVolemic shock.  

 

- RV and LV are forced to compete with each other for space as they fill with blood 

(ventricular interdependence). 

 

- In patients with severe asthma or COPD, the inspiratory drop in intrathoracic pressure 

is greatly exaggerated (up to 40 mm Hg). 

 

- Beck’s triad: BP, JVD, Heart sounds 

 

- Equilibration of diastolic pressures in all 4 chambers (Echo). 

 

- No prominent y-descent (present in cons peri, RCM, RVMI) 

 

- Myocarditis may present similarly, patients typically have an audible S3 and bibasilar 

rales on physical examination, along with pulmonary vascular congestion on imaging 

studies. 

 

- Significant aortic regurgitation causes a large increase in left ventricular end diastolic 

pressure that precludes the IV septum from shifting toward the LV cavity during 

inspiration. This prevents development of pulsus paradoxus even in the presence of 

pericardia! effusion and cardiac tamponade. 

Beck's triad associated with cardiac tamponade include: hypotension, distended neck 

veins, and muffled heart sounds. Pulsus paradoxus (>10 mm Hg drop in systolic blood 



pressure during inspiration) is also a common finding. Abdominal examination can also 

show positive hepatojugular reflux. 

Cardiac tamponade is due to fluid accumulation in the pericardial cavity that increases 

the intrapericardial pressure above the diastolic ventricular pressure. This restricts venous 

return to the heart and lowers right and left ventricular filling. The net result is decreased 

preload, SV, and CO. Lung examination typically shows clear lungs to auscultation due to 

decreased ventricular filling (preload) rather than volume overload. 

Inspiration worsens this condition by lowering the intrathoracic pressure and increasing 

venous return to the right ventricle. Under normal conditions, the right ventricle is able to 

accommodate this increased venous return by expanding the right ventricular free wall. 

Cardiac tamponade decreases right ventricular compliance and shifts the interventricular 

septum toward the left ventricular cavity to further reduce left ventricular filling. This 

mechanism is also responsible for pulsus paradoxus (>10 mm Hg drop in systolic 

pressure during inspiration) in patients with cardiac tamponade. 

…………….. 

Cardiac contractility and heart rate are increased in cardiac tamponade due to 

sympathetic stimulation as a compensatory mechanism to maintain adequate 

cardiac output. 

HOCM usually presents at a much earlier age, and its systolic murmur decreases with 

squatting and increases with straining. 

Pulmonaryhypertension is typically an indolent process and does not present as right 

heart failure until late in the disease. 

Pericardial effusion is most commonly 

idiopathic (thought to be likely from a viral 

illness) but can also occur due to bacterial 

or fungal infections, neoplasms (metastatic 

or primary), post myocardial infarction, 

trauma, uremia, autoimmune diseases, and 

hypothyroidism.  Large pericardial effusions 

typically appear on chest x-ray as 

an enlarged and globular cardiac 

silhouette ("water bottle" heart shape) 

with clear lung fields.  Physical examination 

findings in pericardial effusion are 

nonspecific and vary depending on size of 

the effusion.  However, the inability to 

palpate the point of maximal apical impulse 

is consistent with large pericardial 

effusion.  Patients with cardiac tamponade 

may also have Beck's triad of hypotension, elevated JVP, and muffled heart sounds. 



………………. 

Patients with viral myocarditis may present similarly with a history of recent upper 

respiratory infection, fatigue, dyspnea, elevated JVP, and cardiomegaly on 

imaging.  However, patients typically have an audible S3 and bibasilar rales on physical 

examination, along with pulmonary vascular congestion on imaging studies.  An 

abnormal S4 may be heard in patients with decreased left ventricular compliance, 

including those with hypertensive heart disease, aortic stenosis, or hypertrophic 

cardiomyopathy, and during the acute phase of myocardial infarction. 

Fixed splitting of the second heart sound is heard in patients with atrial septal 

defect.  Chest x-ray may show an enlarged right atrium and ventricle along with 

prominent hilar or proximal pulmonary arterial vasculature. 

This patient has a pericardial effusion, which often causes electrical alternans on EKG.  His 

recent upper respiratory infection is a clue towards the diagnosis, as pericardial effusions 

are often secondary to viral pericarditis.  Accompanying pleural effusions may be found 

as well. 

Electrical alternans describes QRS complexes whose amplitudes vary from beat to beat on 

EKG. It is thought to result from the heart's swinging back and forth within an increased 

quantity of pericardial fluid. JVD, muffled heart sounds and borderline blood pressure 

indicate developing cardiac tamponade. Echocardiography can confirm the presence of 

pericardial effusion. 

…………….. 

The presence of 'F' waves, or flutter waves, is diagnostic of atrial flutter.  Jugular venous 

distention and hypotension can develop if the heart rate is rapid enough, but this 

patient's rate is only 90. 

New-onset right bundle branch block can sometimes be seen in pulmonary embolism.   



CONSTRICTIVE 
PERICARDITIS 

(cons peri) 

- Risk factors: Rad, 

idiopathic, viral, 

postviral, post heart 

sur, connective tissue 

dz, TB (Africa, china). 

s/s like RHF, ascites, 

edema, jaundice, 

hepatic tenderness. 

Kussmaul: JVD that 

increases or doesn’t 

decrease after 

inspiration, seen in 

cons peri, RCM (S3), 

RA or Vent tumors, but 

NOT tamponade. Early 

diastolic apical sound 

(pericardial knock 

[mid-diastolic sound, 

after S2, only in cons-

peri], can be confused with an S3 gallop), H-J reflux. 

 

- Symptoms related to decreased cardiac output (fatigue and dyspnea on exertion) and 

signs of venous overload (elevated JVP, ascites, and pedal edema). Pericardia! 

calcifications can sometimes be seen on chest x-ray and, when present, help confirm 

the diagnosis. 

 

- In developing countries and endemic areas (eg, Africa, India & China), TB is a 

common cause of constrictive pericarditis. In the US, the most common causes 

include idiopathic or viral pericarditis (>40%), radiation therapy (-30%), cardiac 

surgery (-10%), and connective tissue disorders. 

 

- In the US, the MCC include idiopathic or viral pericarditis (>40%), ETX (-30%), cardiac 

surgery   (-10%), and connective tissue disorders. 

 

- Survivors of Hodgkin lymphoma are at increased risk for cardiac disease, which can 

present as much as 10-20 years or more after mediastinal irradiation and/or 

anthracycline therapy. 

 

- Potential cardiac complications of Hodgkin lymphoma include acute or delayed 

pericardia! disease, myocardial ischemia/infarction, restrictive cardiomyopathy, 

congestive heart failure, valvular abnormalities, and conduction defects. 

- Echo: Increased pericardial thickness, abnormal septal motion, and bilatrial 

enlargement. Diuretics can provide temporary relief, and pericardiectomy is the 

definitive treatment for patients with refractory symptoms. 



 

- EKG: N/S T-wave changes, A-fib 

- CXR: normal heart size 

- CT: calcifications might be seen in TB, procedure of choice. 

- Cath: marked X and Y descent, “dip and plateau” or “square root” sign. There is 

equalization of end-diastolic pressures in all 4 chambers and the pulmonary artery. 

 

- Difficult to distinguish from RCM, RCM has S3, low LVEF. 

- Treatment. Patients may be treated conservatively at first with mild sodium restriction 

and diuretics. Pericardiectomy may be needed. 

 

- In patients with significant intravascular volume depletion leading to syncope, jugular 

venous pressure is typically reduced with flat neck veins. 

 

- COPD and PEs are the most common causes of cor pulmonale. 

 

- Psittacosis: fever, dry cough, and headache. 

 

- Chagas disease causes both systolic and diastolic heart failure → cardiomegaly 

A presentation with peripheral edema, ascites, and elevated jugular venous pressure (JVP) 

with clear lung fields is suggestive of right heart failure, most likely due to constrictive 

pericarditis (CP).  CP results from a thickened and often calcified pericardium that limits 

diastolic filling.  Idiopathic pericarditis or pericardial involvement from prior cardiac 

surgery (eg, CABG, cardiac valve surgery), mediastinal irradiation, tuberculosis, 

malignancy, or uremia are common antecedents. 

Patients typically present with signs of right heart failure.  Other features include hepatic 

congestion with hepatomegaly and eventual progression to cirrhosis 

(cardiac cirrhosis).  Patients can also have hypoalbuminemia due to protein-losing 

enteropathy (likely from intestinal lymphangiectasia in the setting of increased systemic 

venous pressures).  Physical examination shows elevated JVP (normal <8 cm H2O) 

with prominent y descent,hepatojugular reflux, Kussmaul sign (increase or lack of 

decrease in JVP on inspiration), pericardial knock (middiastolic sound), and pericardial 

calcifications on chest radiograph. 

……………. 

Echocardiography in cardiac amyloidosis will show increased ventricular wall thickness 

with a normal or nondilated left ventricular (LV) cavity.  Patients with amyloidosis may 

also have nephrotic-range proteinuria (ie, >3.5 g/day), periorbital purpura, and 

hepatomegaly.  This patient's non–nephrotic-range proteinuria likely represents 

moderately increased albuminuria due to diabetes. 



Cor pulmonale refers to right ventricular failure from pulmonary hypertension due to 

severe lung disease (eg, COPD), pulmonary vascular disease, or OSA.  Echocardiogram 

shows PHTN, dilated RV, and tricuspid regurgitation. 

Superior vena cava (SVC) syndrome is caused by external or internal compression of the 

SVC.  This leads to elevated upper body venous pressure, with facial swelling and 

distended veins in the neck and/or chest wall.  Ascites and lower extremity edema are 

typically not present. 

Right heart failure can occur due to constrictive pericarditis, a potential late 

complication of RTX.  Survivors of Hodgkin lymphoma are at increased risk for cardiac 

disease, which can present as much as 10-20 years or more after mediastinal irradiation 

and/or anthracycline therapy.  Potential cardiac complications of Hodgkin lymphoma 

include acute or delayed pericardial disease, myocardial 

ischemia/infarction, RCM, CHF, valvular abnormalities, and conduction defects. 

Constrictive pericarditis occurs as a result of scarring and subsequent loss of normal 

elasticity of the pericardial sac.  The inelastic pericardium prevents venous return to the 

right heart during inspiration and leads to right heart failure.  Patients typically present 

with peripheral edema, ascites, and hepatic congestion with hepatomegaly, which can 

progress to cirrhosis (cardiac cirrhosis).  Physical examination shows elevated jugular 

venous pressure (JVP) with prominent x and y 

descents and hepatojugular reflux, Kussmaul's sign (lack of decrease or increase in JVP 

on inspiration), or pericardial knock (mid-diastolic sound). 

Patients may have pericardial calcifications on chest radiograph.  Echocardiography 

confirms the diagnosis and typically shows increased pericardial thickness, abnormal 

septal motion, and biatrial enlargement.   

Diuretics can provide temporary relief, and pericardiectomy is the definitive treatment 

for patients with refractory symptoms. 

………….. 

Patients with portal vein thrombosis/compression are usually asymptomatic or develop 

signs and symptoms related to portal hypertension.  Predisposing conditions for portal 

vein thrombosis include decompensated cirrhosis or hypercoagulable states.  JVP is 

typically notelevated. 

Heavy proteinuria and hypoalbuminemia can cause peripheral and/or generalized edema 

(ie, anasarca).  Patients with severe hypoalbuminemia can develop intravascular volume 

depletion, and JVP is often reduced or normal.   



Acute uremic 
pericarditis 

- BUN usually >60 mg/dL. pericardial friction 

rub (high-frequency grating or squeaking 

sound) best heard at the left sternal border 

with the patient leaning forward.  The rub 

may occur during systole, diastole, or both.  

Unlike other etiologies of pericarditis, uremic 

pericarditis does not typically cause diffuse ST 

elevation (or PR depression) on ECG as the 

inflammation does not affect the 

myocardium. 

- Initiation of dialysis is indicated for uremic 

pericarditis (symptomatic uremia) and 

typically leads to resolution of symptoms.  

However, as >50% of cases are accompanied 

by pericardial effusion, cardiac tamponade should be ruled out prior to dialysis 

initiation. 

- Glucocorticoids (eg, prednisone) can be used in patients with inadequate response to 

initial dialysis. They have a low success rate and have been associated with a higher 

risk of recurrence. 

PVCs - PVCs can be identified by the following features: 

1. QRS duration >0.12 seconds 

2. Bizarre morphology not resembling any conduction abnormality (eg, bundle 

branch block) 

3. T wave in the opposite direction of QRS axis 

4. Compensatory pause 

- Although PVCs are sometimes seen in healthy individuals, they are much more 

common in patients with cardiac pathology (eg, myocardial infarction [MI], heart 

failure).  Routine therapy for PVC suppression is not indicated in asymptomatic 

patients.  However, in patients with frequent symptomatic PVCs, escalating doses of 

beta blockers (BBs) (eg, metoprolol) or calcium channel blockers (CCBs) are first-line 

therapy.  BBs do not directly suppress PVCs; however, they reduce PVC symptoms, 

possibly by reducing postextrasystolic potentiation (ie, increased systolic contractility 

following PVCs or other extrasystolic beats). 

 

- Isolated PVCs should be distinguished from nonsustained ventricular tachycardia 

(NSVT), characterized by ≥3 consecutive ventricular beats at a rate of >100 

beats/min and lasting <30 seconds. 

 

- Amiodarone is a class III antiarrhythmic drug often used for management of 

ventricular arrhythmias in patients with coronary artery disease and ischemic 

cardiomyopathy.  It is sometimes used in patients with PVCs who have persistent 

symptoms despite maximal tolerated doses of BBs and/or CCBs. 

 



- Flecainide and propafenone are class IC antiarrhythmic drugs occasionally used to 

treat atrial fibrillation in patients with structurally normal hearts.  Although they are 

effective in suppressing PVCs, class IC antiarrhythmic drugs are contraindicated in 

patients with preexisting coronary heart disease due to an increased risk of 

proarrhythmias and mortality. 

 

- AICD placement is recommended for primary prevention of sudden cardiac death due 

to ventricular arrhythmias (eg, ventricular tachycardia) in patients with a left 

ventricular ejection fraction (LVEF) ≤35% (and those with prior MI and LVEF ≤30%).  

AICD placement is not indicated in patients (such as this one) with isolated episodes 

of PVCs but otherwise a normal LVEF and normal sinus rhythm on ECG; it is also not 

indicated in patients with NSVT. 

 

- Regular exercise following MI is recommended and may lead to a decrease in 

cardiovascular complications and an increase in quality of life.  PVCs are often 

suppressed by exercise, and even exercise-induced PVCs respond well to beta-blocker 

therapy.  This patient with a recent MI can tolerate moderate exercise and has 

symptomatic PVCs unrelated to exertion; therefore, there is no indication to restrict 

exercise. 

Amyloidosis - Cardiac involvement 

(common w/ AL and ATTR) 

Concentric LVH and nondilated LV 

cavity, especially in the absence of a 

history of hypertension.  Right HF 

symptoms tend to predominate.  

As LV wall thickness increases (due to 

fibril deposition), LV cavity size 

decreases and a restrictive physiology 

develops.  Atrial enlargement is 

common and cardiac conduction 

abnormalities may occur. It may be 

idiopathic or due to infiltrative 

diseases (eg, sarcoidosis, 

amyloidosis), storage diseases (eg, 

hemochromatosis), or 

endomyocardial fibrosis. RCM (early), 

DCM (late) [like Sarcoidosis and hemochromatosis (hypogonadism due to pitui 

involvement)]. 

 

- Other clinical manifestations suggestive of amyloidosis include: asymptomatic 

proteinuria (eg, >300 mg/day), as seen in this patient, or nephrotic syndrome (eg, 

>3.5 g/day); waxy skin; anemia; easy bruising with ecchymosis; hepatomegaly; 

gastrointestinal bleeding; early satiety; sct nodules; enlarged tongue; and peripheral 

or autonomic neuropathy. 



- EKG: Low voltage, Q-waves, conduction abn (e.g., AV block,Patients may develop 

syncope or presyncope due to conduction abnormalities) 

- Echocardiogram shows increased ventricular wall thickness with normal left 

ventricular cavity dimensions (especially in patients without hypertension). 

- Catheterization: square root sign; elevated left- and right-sided filling pressures 

 
- Etiologies: Radiation, scleroderma, neoplasia… 

- Kussmaul sign 

- Peripheral Neuropathy (eg, carpal tunnel syndrome). 

- Tissue biopsy (eg, abdominal fat pad, bone marrow, rectum, kidney, endomyocardial) 

can confirm diagnosis by showing amyloid deposits in the appropriate clinical 

settings. 

- Easy bruising. 

- Inferior vena cava thrombosis can lead to lower extremity edema and ascites.  

However, jugular venous pressure is typically low or normal, there is no associated 

proteinuria. 

- Thiamine deficiency can lead to beriberi heart disease, a form of high-output heart 

failure that leads to the development of dilated (not hypertrophic) cardiomyopathy. 

CCBs - Peripheral edema is a common side effect of CCBs. It occurs in approx. 25% after 6 

months of therapy. DHP (amlodipine, nifedipine) > NDHP in causing edema. 

- Vasodilation → increase capillary permeability? 

- RAAS antagonists cause post-capillary venodilation and can normalize the increased 

capillary hydrostatic pressure.  In clinical studies, the combination of CCB and ACE 

inhibitors was associated with a significantly lower risk of CCB-associated peripheral 

edema compared with CCB monotherapy. 

- Clues for dx: initiation of ttt, unremarkable physical (apart from edema), and normal 

labs. 

- Renal dz → edema due to massive proteinuria *e.g., nephrotic) or fluid retention (e.g., 

acute nephritic syn). 

- If the edema is significant, the drug should be discontinued; bcz edema isn’t due to ↑ 

plasma volume, diuretics are generally unhelpful. 



 

- PPCM is often associated with mitral 

regurgitation (holosystolic murmur 

best heard at the apex). The diagnosis 

of PPCM can be difficult to make in 

late pregnancy as many symptoms 

and signs (eg, dyspnea, edema) are 

similar to the changes seen in normal 

pregnancy.  A transthoracic echocardiogram showing a dilated left ventricular cavity 

with global systolic dysfunction and ejection fraction <45% can confirm the diagnosis.  

Management is similar to that of other forms of heart failure.  Urgent or immediate 

delivery should be considered only for patients with advanced heart failure or 

hemodynamic instability. 

 

- In patients with PPCM, chest x-ray would reveal cardiomegaly, prominent pulmonary 

vascular congestion, or pleural effusions.  However, these findings can be seen in late 

stages of a normal pregnancy due to volume overload and diaphragm elevation; they 

are not diagnostic of PPCM. 

Pt treated w/ 
nitroprusside 

for HTM 
emergency, BP 
lowered from 

200s to 180s the 
developed 

seizures, last 
alcohol intake 

was 4 days ago. 

- In hypertensive emergencies, mean arterial pressure should be lowered by 10%-20% 

in the 1st hour and by another 5%-15% over the next 23 hours.  An excessive drop in 

blood pressure can lead to cerebral ischemia, with altered mental status and/or 

generalized seizures. 

 

- Hypertensive encephalopathy is characterized by a marked increase in blood pressure 

associated with signs and symptoms of cerebral edema.  Patients present with 

headaches, nausea, and vomiting, nonlocalizing neurologic symptoms, restlessness, 

confusion, agitation, seizures, and coma. 

 



- Alcohol withdrawal typically peaks during the second day following cessation, and 

seizures are most likely to occur at 12-48 hours. 

- Cyanide toxicity can occur in patients receiving prolonged infusions or higher doses 

of nitroprusside, and is most common in patients with renal insufficiency.  It is 

characterized by AMS, lactic acidosis, seizures, and coma. 

Pt w/ hx of CHF 
developed 

pulmo edema, 
was given 

diuretics deig 
hx included 

digoxin 

- Furosemide commonly causes HoK and HoMg. If uncorrected, both HoK and HoMg 

can lead to v-tach.  Furthermore, HoK potentiates side effects of digoxin, which 

include arrhythmias such as ventricular tachycardia. → might cause wide-comples v-

tachycardia Therefore, ordering serum electrolytes and serum digoxin level is the 

most reasonable initial approach. 

- Beta-blockers should be avoided in acute decompensated heart failure due to systolic 

dysfunction 

- Metolazone is a thiazide diuretic 



SUPRAVENTRIC
ULAR 

TACHYCARDIA 
(SVT) 

 

SVT refers to any tachycardia originating above the His-bundle and includes sinus 

tachycardia, multifocal atrial tachycardia, atrial flutter, atrial fibrillation, atrioventricular 

(AV) nodal reentrant tachycardia (AVNRT), AV reentrant tachycardia (AVRT), 

and junctional tachycardia.  Patients usually present with palpitations, although some 

may have dizziness, lightheadedness, shortness of breath, diaphoresis, chest pain, 

presyncope, or syncope. 

Paroxysmal supraventricular tachycardias (PSVTs) are SVTs with abrupt onset and offset; 

they include AVNRT, AVRT, atrial tachycardia, and junctional tachycardia.  In patients who 

are hemodynamically stable, the next step in evaluation is to identify the type of SVT with 

the use of vagal maneuvers (eg, carotid sinus massage, Valsalva, eyeball 

pressure) or IV adenosine.  Adenosine or vagal maneuvers temporarily slow conduction 

via the AV node and can aid in diagnosis by unmasking "hidden" P waves in patients 

with atrial flutter or atrial tachycardia.  They can also cause a transient AV nodal block and 

terminate AV node-dependent arrhythmias, including AVNRT and orthodromic AVRT. 

…………… 

Panic attacks typically cause sinus tachycardia, with normal P wave morphology and 

relationship with the QRS complex.  In PSVT, P waves are usually "buried" within or are 

seen just after the QRS complex (red and green arrows).  Alprazolam is useful for patients 

with panic attacks or for reducing the anxiety associated with the episode of SVT. It is not 

useful for diagnosis or treatment of SVT. 



 

Amiodarone or lidocaine is often used in the treatment of hemodynamically stable 

patients with wide-QRS-complex tachycardia (ventricular tachycardia).  Amiodarone is 

also used to treat atrial fibrillation.  These drugs have no role in the management 

of PSVT. 

SVT + UNSTABLE 

- All patients with persistent tachyarrhythmia (narrow- or wide-complex) causing 

hemodynamic instability (eg, hypotension, signs of shock, ischemic chest discomfort, 

AMS, acute HF or pulmonary edema) should be managed with immediate 

synchronized direct current cardioversion (low energy, VS unsynchronized 

[defibrillation] which delivered a high energy shock) due to the risk of rapid clinical 

deterioration. 

- In patients who do not have hemodynamic instability, adenosine or vagal maneuvers 

(eg, bearing down, squatting, breath holding) can be considered. 

- IV BBs (eg, metoprolol, esmolol) or CCBs (eg, verapamil, diltiazem) can be 

occasionally used in stable patients who fail to respond to initial vagal maneuvers 

and/or IV adenosine. 

- Vagal maneuvers tend to slow conduction in the AV node and decrease the pulse rate 

in supraventricular tachycardias. They are useful in determining the site of conduction 

abnormality in patients with 2:1 AV block 

- HoK – enhanced normal automaticity → arrhythmias 

- Reentrant tachy = Reciprocating tachy = circus movement tachy. Tx: definitive = 

Radiofrequency ablation: 

1. AVRT →Desroy accessory pathway 

2. AVNRT → Destroy alpha (slow) pathway 

RCM S3 ("ken-tuc-KY", apex, LLDP), Normal S3 is of low-frequency (Kids, Athletes), Abn S3 has 

a louder and higher pitch has up to 99% SP for ventricular dysfuction. 



BRADYCARDIA A temporary transvenous 

pacemaker is used to pace the 

heart before a permanent 

pacemaker can be placed. It is 

indicated in patients with sick sinus 

syndrome or symptomatic second-

degree or third-degree heart block. 

- ↑ Vagal tone: IMI, Vomiting, 

Phenothiazines, digitalis. 

- ↓ AVN automaticity: BB, CCBs. 

- Marathon running or 

swimming. 

- HoT3/4 

- Normal variant 

- SSS: Impaired automaticity. CG typically shows sinus bradycardia. sinus pauses 

(delayed P waves, P-to-P interval is disturbed, i.e., the duration of the pause has no 

arithmetical relationship to the basic sinus rate. The pause or arrest often allows 

escape beats or rhythms to occur.). And SAN exit block (dropped P waves, P-to-P 

interval is undisturbed, Following the convention for AVN block, SA nodal exit block 

occurs when SA impulse is blocked → can be classified as first, second, or third 

degree.). and exercise testing demonstrates chronotropic incompetence (inadequate 

heart rate response to exercise). Definitive management for SSS requires placement of 

a pacemaker. Once a pacemaker is placed. rate-control medications (eg. beta 

blockers) can be administered in patients with persistent paroxysmal 

tachyarrhythmias.  

- Other variations of SA nodal dysfunction which are generally non-pathologic include 

sinus arrhythmia and wandering atrial pacemaker. 

- Asymptomatic patients with SA nodal pauses, arrest, or exit block often do not 

require treatment. Patients with symptoms are often treated by discontinuing 

possible offending drugs and/or with a permanent pacemaker. 

 

- Sinus arrhtthmia: HR increases with 

inspiration and decreases with expiration. 

 

 

- A wandering atrial pacemaker is present when there are multiple ectopic foci within 

the atrial myocardium that serve as dominant pacemakers. There is a changing vector 

of atrial activation which causes a changing P wave morphology and PR interval 

duration. The QRS intervals have very variable cycle lengths since the ectopic foci 

have differences of automaticity and rates of impulse generation. The rhythm is 

therefore irregularly irregular. QRS morphology is normal. 

- NB: Abnormal automaticity of cardiac myocytes located around the pulmonary veins 

is the most common cause of atrial fibrillation. 



Symptomatic sinus 

bradycardia (heart 

rate <60/min with 

regular rhythm and a 

constant PR interval). 

Sinus bradycardia can 

occur normally in 

adolescents and 

younger adults, in 

well-conditioned 

athletes, and in some 

elderly patients, 

especially during 

sleep. Pathologic 

causes include sick 

sinus syndrome, 

myocardial ischemia 

or infarction, OSA, 

hypothyroidism, 

increased ICP, and 

medications. 

Most patients with 

sinus bradycardia are 

asymptomatic, but 

some can develop 

fatigue, dizziness, 

light-headedness, 

HoTN, syncope, 

angina, and/or CHF. 

The first step in symptomatic patients is to identify and treat reversible causes, followed 

by administration of IV atropine for initial treatment of the bradycardia and HoTN. In 

patients with an inadequate response, further treatment options include 

IV epinephrine or dopamine, or transcutaneous pacing. 

………………. 

Adenosine causes a transient block of impulse conduction at the level of the AV node, 

which is useful in identifying (and in some cases, terminating) SVT. It can potentially 

worsen bradycardia. 

Amiodarone is an antiarrhythmic used in many cases of supraventricular and 

ventricular tachyarrhythmias. Amiodarone can lead to slowing of impulse generation 

and/or conduction in SA and AV nodes and can potentially worsen symptoms. 



IV glucagon increases the 

intracellular levels of 

cyclic adenosine 

monophosphate and has 

been effective in treating 

beta blocker and/or 

calcium channel blocker 

toxicity.  Its use should be 

considered in patients 

with suspected 

medication overdose. 

Norepinephrine is 

indicated for treatment of 

severe hypotension and 

shock (eg, septic shock). It 

is not indicated for 

treatment of 

bradyarrhythmias. 

SICK SINUS 
SYNDROME 

(SSS) 

Sick sinus syndrome 

Clinical features 

• Elderly patients 

• Bradycardia 

o Fatigue, dyspnea, dizziness, syncope 

• Bradycardia-tachycardia syndrome 

o Atrial arrhythmias (eg, atrial fibrillation) 

o Palpitations 

ECG findings 

• Sinus bradycardia 

• Sinus pauses (delayed P waves) 

• Sinoatrial nodal exit block (dropped P waves) 

Treatment 
• Pacemaker 

• +/- Rate-control medication (if tachyarrhythmias) 

Sick sinus syndrome (SSS) is characterized by inability of the sinoatrial node to generate 

an adequate heart rate.  Age-related degeneration of the cardiac conduction system 



with fibrosis of the sinus node is the most common cause.  Ischemia and infiltrative 

cardiac disease (eg, sarcoidosis, amyloidosis) are other potential causes. 

SSS typically presents with bradycardia, leading to fatigue, dyspnea on exertion, 

lightheadedness, confusion, and syncope or presyncope.  Fibrosis may also affect the 

atria, leading to paroxysmal atrial arrhythmias such as atrial fibrillation (can cause 

palpitations) or bradycardia-tachycardia syndrome (bradycardia alternating 

with SVT).  ECG typically shows sinus bradycardia, sinus pauses (delayed P waves), and 

SA nodal exit block (dropped P waves), and exercise testing demonstrates chronotropic 

incompetence (inadequate heart rate response to exercise).  Definitive management for 

SSS requires placement of a pacemaker.  Once a pacemaker is placed, rate-control 

medications (eg, beta blockers) can be administered in patients with persistent 

paroxysmal tachyarrhythmias. 

…………… 

Abnormal automaticity of cardiac myocytes located around the pulmonary veins is the 

most common cause of atrial fibrillation.   

Vagal tone normally varies with respiration, which can result in sinus arrhythmia; the heart 

rate decreases with expiration and increases with inspiration.  Significant symptoms (eg, 

fatigue, dyspnea, lightheadedness) do not typically occur. 

In most patients, the right coronary artery supplies blood to the sinoatrial node, 

atrioventricular node, and bundle of His; occlusion can lead to varying degrees of sinus 

node dysfunction and atrioventricular conduction block.  However, sudden-onset chest 

discomfort with ST-segment elevation in the inferior ECG leads would be expected. 

FIRST DEGREE 
HEART BLOCK 

First degree: presence of first-degree AV block has been associated with a higher risk of 

heart failure, atrial fibrillation, and overall mortality. 

- First degree: 

1. PR >0.2 s, normal HR. Due to Degenerative changes (Digitalis, myocarditis, ARF), 

CMP. 

2. Most first-degree AV blocks with normal QRS duration occur due to conduction 

delay in the AV node and require no further evaluation unless there are 

significant associated bradycardic symptoms (eg syncope). 

3. First-degree AV block with a wide QRS duration (>120 msec) can be associated 

with conduction delay below the AV node, most often in the bundle branches. 

These patients can have an unpredictable progression to advanced second-

degree or complete heart block and should have electrophysiological testing to 

determine the site of conduction delay 

4. Pacemaker implantation is not indicated for asymptomatic patients with first-

degree AV block and normal QRS duration. Some patients with first-degree AV 

block and marked prolongation of the PR interval can develop "pacemaker 

syndrome." This refers to an uncomfortable sensation with the awareness of 

heartbeat due to atrial contraction against a closed mitral valve during 



ventricular systole. Such symptomatic patients are potential candidates for 

pacemaker. 

This patient's ECG shows 

normal sinus rhythm 

with first-degree 

atrioventricular (AV) 

block. First-degree AV 

block is due to delayed 

impulse transmission at a 

number of possible 

locations from the atria 

to the ventricles.  It can 

occur in the atria, AV 

node, bundle of His, or 

the infra-Hisian 

conduction system 

(bundle branches or 

fascicles). Most first-

degree AV blocks 

with normal 

QRS duration occur due 

to conduction delay in 

the AV node and 

require no further 

evaluation unless there 

are significant associated 

bradycardic symptoms (eg, syncope). Although it is considered a benign finding, the 

presence of first-degree AV block has been associated with a higher risk of heart 

failure, atrial fibrillation, and overall mortality. 

………………….. 

Twenty-four-hour ECG monitoring (Holter monitoring) is used in symptomatic patients 

(eg, dizziness, syncope/near-syncope) suspected of having bradyarrhythmias (advanced 

AV blocks) or tachyarrhythmias.   

The presence of first-degree AV block with a prolonged QRS duration (>120 msec) can 

be associated with conduction delay below the AV node, most often in the bundle 

branches.  These patients can have an unpredictable progression to advanced second-

degree or complete heart block and should have electrophysiological (EP) testing, which 

can determine the site of conduction delay.  



Pacemaker implantation is not indicated for asymptomatic patients with first-degree AV 

block and normal QRS duration.  Some patients with first-degree AV block and marked 

prolongation of the PR interval can develop "pacemaker syndrome," which refers to an 

uncomfortable sensation with the awareness of heartbeat due to atrial contraction 

against a closed mitral valve during ventricular systole.  Such symptomatic patients are 

potential candidates for pacemaker implantation. 

Vagal maneuvers tend to slow conduction in the AV node and decrease the pulse rate in 

supraventricular tachycardias.  They are useful in determining the site of conduction 

abnormality in patients with 2:1 AV block but provide no useful information in patients 

with first-degree AV block. 

SECOND 
DEGREE HEART 

BLOCK 

Mobitz 1: It can occur in healthy people, athletes, older patients, those with heart disease, 

and those who are on drugs that block the AV node (eg, digoxin, BB, CCBs). There can 

also be predictable grouping of P-QRS complexes before the dropped QRS complex (eg, 

after every 3 P-QRS complexes there is a drop). This is called " PAC beating."  Mobitz 

type I AV block is often asymptomatic and 

has a benign prognosis in young patients 

with good ventricular function. However, it 

may occasionally cause significant 

bradycardia with symptoms of inadequate 

cardiac output (eg, fatigue, 

lightheadedness, angina, syncope, 

heart failure), especially in older 

patients with acute ischemia or 

additional cardiac comorbidity. 

Normal QRS (Supra-Hisian). 

Extensive AMI, degeneration (His-

purkinjie), Massive calcification of 

AO or Mi annuili. 

 

Mobitz type I is a benign rhythm 

with low risk for complete heart 

block. Treatment usually involves 

observation in asymptomatic patients and correction of reversible causes (eg, holding 

meds). The QRS complex can be wider than in Mobitz type I. QRS: if intra-Hisian → 

narrow (closer to the atria), if infra-Hisian → Wide QRS. Causes: degeneration, IMI, 

digitalis, Rheum fever, ↑ Vagal tone. 

 Mobitz 1 Mobitz 2 

Consequences of 

progression to 

complete block 

- Escape focus: Junctional 

- QRS: narrow (junctional) 

- HR: 40-60 bpm 

- Adam Stokes uncommon 

- Escape focus: 

infrajunctional 

- QRS: Wide  

- HR: <45 bpm 

- Adam Stokes common 

 



- Adam Stokes attack: a periodic fainting spell in which there is a periodic onset and 

offset of blockage of heart due to disorder of heart rhythm that may last for seconds, 

hours, days, or even weeks before the conduction returns.  It is characterized by 

decrease in cardiac output and loss of consciousness due to a transient arrhythmia. 

For example, bradycardia due to complete heart block. 

- A junctional escape beat is a delayed heartbeat originating not from the atrium but 

from an ectopic focus somewhere in the AV junction. A junctional escape complex is a 

normal response that may result from excessive vagal tone on the SA node (e.g. 

digoxin toxicity), a pathological slowing of the SA discharge, or a complete AV block. 

A. ECG characteristics: 

1. Rate: 40–60 bpm 

2. Rhythm: Irregular in single junctional escape complex; regular in junctional 

escape rhythm. 

3. P waves: Depends on the site of the ectopic focus. They will be inverted, and 

may appear before or after the QRS complex, or they may be absent, hidden 

by the QRS. 

4. PR interval: If the P wave occurs before the QRS complex, the interval will be 

<0.12 seconds. 

5. QRS Complex: Usually normal in duration and morphology, < 0.12 sec. 

- Infra-junctional escape (e.g., ventricular): If the rate from both the SA and AV node fall 

below the discharge rate of ventricular pacemaker cells, a ventricular escape beat 

(VEB) ensues. 

A. If there are only 1-2 ectopic beats, they are considered escape beats.  

B. If this causes a semi-normal rhythm to arise it is considered an IDIOVENTRICULAR 

rhythm. 

C. Ventricular escape beats differ from ventricular extrasystoles (or PVCs), which are 

spontaneous electrical discharges of the ventricles. These are not preceded by a 

pause; on the contrary they are often followed by a compensatory pause. 

D. Factors affecting ventricular escape rhythm: 

1. Cilostazol: Third degree AV block can be treated with Cilostazol which acts to 

increase Ventricular escape rate. 

Ouabain: Infusion decreases ventricular escape time and increases ventricular escape 

rhythm. However, a high dose → V-tach 

 

 

 

 

 

 

 

 

 

 



Second-degree AV block: 

Distinguishing features of Mobitz type I & type II AV block 

 Mobitz type I Mobitz type II 

Level of block Usually AV node 

Below the level 

of AV node (eg, bundle 

of His) 

ECG findings 

Progressive prolonged PR 

interval leads to 

a nonconducted P wave 

(“group beating”) 

PR interval remains constant 

with intermittent 

nonconducted P waves 

QRS complex Narrow Narrow or wide 

Exercise or atropine Improves type I AV block Worsens type II AV block 

Vagal maneuvers 

(carotid sinus 

massage) 

Worsens type I AV block 
Paradoxically improves type 

II AV block 

Risk of complete 

heart block 
Low risk 

Higher risk, indication for 

pacemaker 

AV = atrioventricular. 

This patient's electrocardiogram (ECG) findings (best seen in lead V5) are consistent 

with Mobitz type I second-degree (Wenckebach) AV block. Mobitz type I is an 

intermittent AV nodal block that progressively prolongs the PR interval.  This block is 

due to a delay or break of the cardiac electrical signal pathway from the atria to the 



ventricles. It can occur in healthy people, athletes, older patients, those with heart 

disease, and those who are on drugs that block the AV node (eg, digoxin, BBs, CCBs). 

When the block occurs, it causes a non-conducting P wave to happen that does not 

depolarize the ventricles (dropped QRS complex). There can also be predictable 

grouping of P-QRS complexes before the dropped QRS complex (eg, after every 3 P-QRS 

complexes there is a drop). This is called "group beating."  Mobitz type I is 

a benign rhythm with low risk for complete heart block. Treatment usually involves 

observation in asymptomatic patients and correction of reversible causes (eg, holding 

medications that affect AV node conduction).  

 

Mobitz type II is due to a block in the His-Purkinje system below the AV node.  As a 

result, there is episodic and unpredictable absence of conduction between the atria and 

ventricles. In Mobitz type II, the PR interval is always constant with no progressive 

prolongation and QRS complexes drop suddenly. Mobitz type II can progress to third-

degree AV block and usually requires a pacemaker. The QRS complex can be wider than 

in Mobitz type I. 



……………. 

 A-fib 

 

 

 

 

 

 

 

Third-degree or complete AV block refers to complete failure of impulse conduction from 

atria to the ventricles.  On the ECG rhythm strip, P waves are entirely unrelated to QRS 

complexes and can be found before, after, or even buried in the QRS complexes. 

First-degree AV block is due to delayed impulse transmission from the atria to the 

ventricles, leading to a prolonged PR interval >0.20 seconds.  The PR interval remains 

constant and there is a QRS complex present for every P wave. 



A presentation of worsening fatigue and 

irregular heart rate is consistent with atrial 

fibrillation (AF).  The 2 major treatment 

issues that need to be addressed in all 

patients with new-onset AF include the 

choice between rate or rhythm control 

strategy and risk stratification for 

prevention of systemic 

embolization.  Current evidence suggests 

that there is no significant difference in 

morbidity and mortality rates, including 

embolic risk between the rate and rhythm 

control strategy. 

Systemic thromboembolism is a major 

cause of long-term morbidity in patients 

with AF; treatment with warfarin (or newer 

oral anticoagulants) has been shown to 

significantly reduce this risk in patients at 

moderate to high risk of 

thromboembolic events.  

…………….. 

Salmeterol is a long-acting β2-adrenergic 

agonist that could potentially make it 

difficult to control heart rate in patients 

with AF. 

Spironolactone is an aldosterone 

antagonist that is 

occasionally used in 

patients with ascites from 

cirrhosis and in 

symptomatic patients with 

moderate-to-severe systolic 

congestive heart failure.  It 

has no role in patients 

with AF. 

Tiotropium is a long-acting 

anticholinergic medication 

that is used as maintenance 

therapy in patients with chronic obstructive pulmonary disease (COPD) and to reduce 

COPD exacerbations.  This patient has no symptoms suggestive of COPD; tiotropium is 

not indicated. 

CHA2DS2-VASc score 

Risk criteria Score 

C Congestive heart failure 1 

H Hypertension 1 

A

2 
Age ≥75* 2 

D Diabetes mellitus 1 

S

2 
Stroke/TIA/VTE 2 

V 

Vascular disease (prior 

MI, PAD, or aortic 

plaque) 

1 

A Age 65-74* 1 

S

c 

Sex category (ie, 

female) 
1 

 Maximum score 9 

*Patients are assigned to 1 of the 2 

categories. 

TIA = transient ischemic attack. 

Anticoagulation in nonvalvular atrial fibrillation 

CHA2DS2

-VASc 

score 

Stroke risk 
Antithrombotic 

therapy 

0 Low None 

1 Intermediate 
None or aspirin or oral 

anticoagulants 

≥2 High Oral anticoagulants 



THIRD DEGREE 
HEART BLOCK 

- Third degree block:  

A. Causes: degeneration (Lenègre dz; MCC), Ischemia (PoMI, IMI), Infections (Abscess, 

TB, gummas [tertiary syphilis], Rheum fever, myocarditis) infiltrative dz (tumors, 

sarcoid), Drugs (Digit), Ankylosing spondylitis). 

B. S/s: Adams-Stoke attacks (asystole or V-arrhythmias → circulatory arrest) and 

occasionally CHF (brady HR). Might se an escape rhythm. 

C. Untreated complete heart block can lead to ventricular arrhythmias or asystole. 

Symptomatic patients should be referred immediately for TEMPORARY 

pacemaker insertion while detailed evaluation for potential causes is performed. 

Reversible causes include myocardial ischemia, increased vagal tone (eg, during 

sleep or due to pain), metabolic disturbances (eg, HrK), and AVN blocking agents 

(eg, BB, CCBs such as verapamil). A permanent pacemaker is indicated in the 

absence of reversible causes. 

  
- Ventricular rhythms, ventricular pacing, and 

the Brugada syndrome, conditions in which the 

QRS complex has a similar morphology to 

RBBB, need to be excluded prior to making the 

diagnosis of RBBB. 

RBBB: rsR' pattern in the anterior-posterior lead V1 and a wide negative S wave in the 

left-right lead V6 (and, not shown, in lead I). 



Sinus Brady - Sinus bradycardia can 

occur normally in 

adolescents and younger 

adults, in well-

conditioned athletes, and 

in some elderly patients, 

especially during sleep. 

Pathologic causes 

include SSS, MI or 

ischemia, OSA, HoT3/4, 

increased ICP, and meds. 

Most patients with sinus 

bradycardia are 

asymptomatic, but some 

can develop fatigue, 

dizziness, light-

headedness, 

hypotension, syncope, 

angina, and/or CHF. The 

first step in symptomatic 

patients is to identify and 

treat reversible causes, 

followed by 

administration of IV 

atropine for initial 

treatment of the 

bradyHR and HoTN. In patients with an inadequate response, further treatment 

options include IV epinephrine or dopamine, or transcutaneous pacing.  

- IV glucagon increases the intracellular levels of cAMP and has been effective in 

treating beta blocker and/or calcium channel blocker toxicity.  

- Norepinephrine is indicated for treatment of severe hypotension and shock (eg, 

septic shock). It is not indicated for treatment of bradyarrhythmias.  



Tachyarrhythmi
as 

- Mechanisms: 

1. Enhanced automaticity 

2. Re-entry 

3. Triggered activity: Depolarizing potentials occuring during or after the AP 

(Afterdepol), afterdepols are divided into Early (phase 2 and 3) or late (phase 4) . 

- Cytosolic calcium may increase when action potentials are prolonged. This, in turn, 

appears to enhance L-type Ca current, further prolonging action potential duration as 

well as providing the inward current driving EADs. 

- Factors predisposing to EADs: 

1. Hypokalemia, 

2. hypomagnesemia,  

3. bradycardia, and, most commonly, 



4. drugs can predispose to the generation of EADs, e.g., of drugs: 

      a. phenothiazines,  

      b. nonsedating antihistamines, 

      c. some antibiotics  

- MCC of PSVT is reentry, rate: 130-220, regular. First step  Vagal (esp. rt carotid sinus), 

then adenosine (>90% efficacy), IV propranolol, esmolol, BB. IV digit. 

- AVNRT 

1. P wave is seen at the end of the QRS complex as a pseudo-r′ in lead V1 and 

pseudo-S waves in leads II, III, and aVF 

2. Less frequently, the AV nodal reentry circuit revolves in the opposite direction 

and gives rise to a tachycardia with an R-P interval longer than the P-R interval, 

similar to AT.  

3. The p wave will have the morphology noted above, and in contrast to ATs, 

maneuvers or medications that produce AV block terminate the arrhythmia. 

4. P-wave occurs in the same time as the QRS complex --> burried (VS AVRT>May 

or may not occur together). 

5. Acute treatment is the same as for PSVT 



 

- Reassurance and instruction as to performance of the Valsalva maneuver to 

terminate episodes are sufficient for many patients. Administration of an oral BB, or 

CCB (verapamil, or diltiazem) at the onset of an episode has been used to facilitate 

termination. Chronic 

therapy with these 

medications or 

flecainide is an 

option if 

prophylactic therapy 

is needed. Catheter 

ablation of the slow 

AV nodal pathway is 

recommended for 

patients with 

recurrent or severe 

episodes or when 

drug therapy is ineffective, not tolerated, or not desired by the patient. Catheter 

ablation is curative in over 95% of patients. The major risk is heart block requiring 

permanent pacemaker implantation, which occurs in <1% of patients.  



 In patients who are hemodynamically 

stable, the next step in evaluation is to 

identify the type of SVT with the use of 

vagal maneuvers (eg, carotid sinus 

massage, Valsalva, eyeball pressure) or 

intravenous adenosine. Adenosine or vagal 

maneuvers temporarily slow conduction via 

the AV node and can aid in diagnosis by 

unmasking "hidden" P waves in patients 

with atrial flutter or atrial tachycardia. They 

can also cause a transient AV 

nodal block and terminate AV 

node-dependent arrhythmias, 

including AVNRT and 

orthodromic AVRT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAT 

- The changing morphology of the P waves and 

the variable PR interval suggests that the atrial 

pacemaker activity arises from different atrial 

locations. However, the variable PR interval is 

probably more likely a result of the variable atrial 

rate. 

 



- Occurs in the elderly, elevated sympathetic tone, pulmonary disease (e.g., COPD), 

hypoxemia, stimulant, or theophylline use 

 

- stronger association between the incidence of COPD exacerbations and the diagnosis 

of MAT if a threshold of 90 bpm was used 

 

- Treatment: Treat underlying cause (e.g., hypoxemia); rate control CCB or β-B 

→ Generally, not amenable to catheter ablation  

 

- Associated arrhythmias: 

1. MAT (and wandering atrial pacemaker) is commonly accompanied by atrial 

premature beats and can itself be considered a prolonged sequence of atrial 

premature beats. The majority of episodes of MAT are self-limited and non-

sustained. 

2. MAT may be associated with or precede atrial fibrillation. 

 

- Use CCBs (diltiazem, verapamil), or digoxin; avoid beta blockers because of lung 

disease. 

ATRIAL 
FIBRILLATION 

(A-fib) 

- AF with RVR can present with ventricular rates as high as 150/min, and the symptoms 

are usually due to the fast ventricular rate rather than the arrhythmia itself. 

- The following drugs are recommended for their demonstrated efficacy in rate 

control at rest and during exercise: verapamil, diltiazem, atenolol, and metoprolol 

(CCBs and BBs). 

- Asso. w/ : HTN, HrT3/4, Hoxemia, and alcohol. 

- Cardiac tissue (myocardial sleeves) extends into the PVs and normally functions like a 

sphincter to reduce reflux of blood into the Pulmo veins during atrial systole. This 

tissue has different electrical properties than the surrounding atrial myocytes and is 

prone to ectopic electrical foci and/or aberrant conduction, which can initiate AF. 

- Management of new-onset AF includes assessing for rate versus rhythm control 

strategy and preventing systemic embolization.  Hemodynamically unstable 

patients (eg, HoTN), pts w/ s/s of ischemia, or CHF require emergency 

cardioversion.  Stable patients can receive medical therapy (eg, BB, diltiazem, 

digoxin [DOC if w/ coexisting Sys HF]) to control the ventricular rate.   

- Rhythm control for maintaining sinus rhythm should be considered in patients: 

1. Unable to achieve adequate HR control  

                                          OR  

2. in those with recurrent symptomatic episodes (eg, palpitations, 

lightheadedness, dyspnea, angina). 

                                           OR  

3. HF symptoms in the setting of underlying LV systolic dysfunction (HFrEF). 

- The standard of care is to slow the rate and anticoagulate if the CHADS score is >1 

- If stable AND did not respond to BB/CCB/Digoxin → consider cardioversion 

(electrical or pharm), if >48 h → anticoag. 



 
………………….. 

Anticoagulation 

Prerequisites for cardioversion of AF  

• New onset AF (< 48 hours) in patients with: 

o Low thromboembolic risk (CHA2DS2-VASc score) → consider 

anticoagulation directly before or after cardioversion 

o High thromboembolic risk → start anticoagulation immediately before 

or after cardioversion 

o Anticoagulation options: IV heparin or LMWH, direct thrombin 

inhibitors (e.g., dabigatran), or factor Xa 

inhibitors (e.g., rivaroxaban, apixaban) 

• AF ≥ 48 hours or of unknown duration in patients with: 

o Unstable AF (require 

urgent cardioversion): IV heparin or LMWH immediately 

before cardioversion followed by warfarin for up to 4 

weeks after cardioversion 

▪ TEE to rule out atrial thrombi recommended if anticoagulation 

has not been administered at least 3 week prior to cardioversion 

o Stable AF (do not require urgent cardioversion): warfarin with bridging 

therapy for 3 weeks before and up to 4 weeks after cardioversion 

 

………………….. 

- Elective cardioversion in pts w/ >48 hrs of a-fib: anticoag 3 w before, and 4 w after 

- You can use warfarin or other anticoagulants (eg, dabigatran, rivaroxaban, 

apixaban). 

- Heparin is not necessary prior to starting oral anticoagulants. 

- Attempting cardioversion in patients with AF for an unknown duration or >48 hours 

without adequate anticoagulation increases the risk of systemic thromboembolism. 

- The risk of thromboembolism or stroke does not differ between pharmacologic and 

electrical cardioversion. Drugs used: amiodarone (III), dofetilide (III), ibutilide (III), 

flecainide (IC), propafenone (IC), and quinidine (IA). Drugs used to maintain sinus 

rhythm in patients with atrial fibrillation include amiodarone (III), sotalol (III), 

dofetilide (III), disopyramide (IA), flecainide (IC), and propafenone (IC). 
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- PSVT: Adenosine or carotid sinus massage can cause transient AV block and slow 

ventricular rates in AF, but they are not effective for long-term rate control. 

- Amiodarone Is used occasionally for maintenance of sinus rhythm in patients with 

recurrent, symptomatic episodes of AF (rhythm-control strategy). 

In patients with CHA2DS2-VASc score of 1, antithrombotic therapy with aspirin or an oral 

anticoagulant is indicated (with anticoagulant therapy preferred over aspirin). 

Rivaroxaban is an oral factor Xa inhibitor approved for prevention of thromboembolism 

in patients with non-valvular AF. 

AF with RVR, and LV systolic dysfunction, is consistent with tachycardia-mediated 

cardiomyopathy. A variety of tachyarrhythmias with prolonged periods of RVR can lead 

to tachycardia-mediated cardiomyopathy; these include AF, a- flut, v-tach, incessant 

atrial/junctional tachycardia, and AVNRT. Chronic tachycardia causes structural 

changes in the heart including LV dilatation and myocardial dysfunction. 

 

Most patients have palpitations and/or signs and symptoms of CHF. Diagnosis requires 

ECG, echo, and assessment for other causes of LV dysfunction including CAD, especially 

in patients with symptoms or risk factors suggestive of CAD.  

 

Treatment includes aggressive rate control or restoration of normal sinus rhythm due to 

potential reversibility of tachycardia-mediated cardiomyopathy and normalization of LV 

systolic function. Therapeutic options include AV nodal blocking agents, antiarrhythmic 

drugs, and catheter ablation of arrhythmia 

Tachycardia-mediated cardiomyopathy is potentially reversible, and all attempts should 

be made to restore sinus rhythm and/or control ventricular HR 

Flecainide and propafenone are class IC antiarrhythmic drugs that are occasionally used 

in treatment for atrial fibrillation (for maintenance of sinus rhythm) in patients with 

structurally normal hearts. They have the slowest rate of drug binding and 

dissociation from the sodium channel receptor. Under normal circumstances, flecainide 

does NOT cause any significant prolongation of the QRS or QT interval. In patients with 

faster heart rates, the drug has less time to dissociate from the sodium channels, 

leading to a higher number of blocked channels, which in turn leads to a progressive 

decrease in impulse conduction and a widening of the QRS complex. This 

phenomenon is termed "use dependence," and is seen most frequently with class IC 

antiarrhythmic agents (less with class lA drugs and rarely with class IB drugs), and is the 

mechanism behind their efficacy against supraventricular arrhythmias. 

………………. 

- Digoxin → decrease NCX activity…These effects can cause bradyarrhythmias 

(younger, healthier patients) or enhance automaticity and delayed after-

depolarizations (DADs), leading to ventricular ectopy and tachyarrhythmias (more 

common in older patients with   underlying cardiac disease). 

CCBs with antiarrhythmic properties (verapamil and diltiazem) also display use 

dependence, with an increase in calcium channel blockade with increasing ventricular 

activation. They cause a prolongation of the refractory period of the AV node, leading 

to an increased PR interval. There is no change in the QRS complex. 



The term "lone AF" is occasionally used for patients with paroxysmal, persistent, or 

permanent AF with no evidence of cardiopulmonary or structural heart disease. 

Patients with lone AF are generally age <60 and, by definition, have a CHA2DS2-VASc 

score of 0. The risk of systemic embolization in such patients is extremely low, and 

anticoagulant therapy is not indicated. 

Amiodarone is a class III antiarrhythmic drug often used for management of ventricular 

arrhythmias in patients with CAD and ischemic cardiomyopathy. Amiodarone can 

cause several potential adverse effects, and long-term monitoring of several parameters 

(eg, pulmonary function and thyroid tests) is recommended for early detection and 

recognition of potential side effects from its use. 

Major side effects of amiodarone 

Cardiac 

• Sinus bradycardia, heart block 

• Risk of proarrhythmias: QT prolongation & risk of 

torsade de pointes (tdp) 

Pulmonary 

• Chronic interstitial pneumonitis (cough, fever, 

dyspnea, pulmonary infiltrates) most common 

• ARDS 

Endocrine 
• Hypothyroidism 

• Hyperthyroidism 

GI/hepatic • Elevated transaminases, hepatitis 

Ocular 
• Corneal microdeposits 

• Optic neuropathy 

Dermatologic • Blue-gray skin discoloration 

Neurologic • Peripheral neuropathy 

Pulmonary toxicity is a serious adverse effect of long-term amiodarone use that usually 

presents with chronic interstitial pneumonitis (MC) but can cause ARDS. Pulmonary 

toxicity correlates with the total cumulative dose and usually occurs months to several 

years after the initiation of the drug therapy. A baseline CXR and PFT are usually 

obtained prior to initiating therapy, and long-term surveillance is guided by development 

of signs or symptoms (cough, fever, dyspnea) suggestive of pulmonary toxicity. 

………………. 

Carvedilol is a nonselective beta and alpha-adrenergic blocking agent often used in 

patients with congestive heart failure (CHF) due to left ventricular systolic dysfunction. 

Digoxin acts as an inotropic agent and is often used in patients with CHF who have 

persistent symptoms despite optimal medical therapy.   



Dofetilide and bretylium are class III antiarrhythmic drugs occasionally used for 

management of atrial arrhythmias.  They can cause a dose-dependent prolongation of 

the QT interval, and the corrected QT interval should be monitored during initiation 

of dofetilide therapy. 

Metolazone is a thiazide diuretic sometimes used in patients with decompensated 

CHF.  It can cause electrolyte abnormalities (hypokalemia, hypomagnesemia, 

hypochloremic alkalosis). 

This patient's chest discomfort is concerning for cardiac ischemia, but 

his electrocardiogram (ECG) shows no ischemic findings (eg, Q waves, ST-segment 

elevation or depression, T-wave inversions).  His ECG shows an irregularly irregular 

rhythm with varying R-R intervals (arrows), no clearly discernible P waves, and narrow-

complex tachycardia.  These findings are consistent with atrial fibrillation (AF) with rapid 

ventricular response.  

 



AF can be asymptomatic 

or present with 

symptoms such as 

palpitations, weakness, 

dizziness, presyncope, 

dyspnea, and/or chest 

pain. 

AF is the most common 

supraventricular 

arrhythmia and can 

occur due to a variety of 

cardiac and/or systemic 

disorders. All such 

patients with new-onset 

AF should have thyroid-

stimulating hormone 

and free T4 levels 

measured to screen for 

occult hyperthyroidism 

as an underlying cause. 

…………… 

 

High-frequency hearing loss is associated with aging and certain congenital long QT 

syndromes (LQTS).  Patients with congenital long QT or short QT syndrome have an 

increased risk of developing AF.  However, this is a relatively uncommon association, 

and hyperthyroidism is a much more likely cause of new-onset AF. 

Autosomal dominant polycystic kidney disease is occasionally associated with valvular 

abnormalities (eg, mitral valve prolapse) that can progress and possibly predispose to 

AF.  However, this association is quite uncommon, and most patients remain 

asymptomatic from the valvular disease. 

This patient's ECG rhythm strip shows an irregularly irregular, narrow complex tachycardia 

along with fine fibrillatory waves – consistent with atrial fibrillation with rapid ventricular 



response (ie, pulse >100/min).  This patient has developed atrial fibrillation after 

CABG/AVR, leading to hemodynamic instability with signs of cardiogenic shock and 

acute pulmonary edema. 

 

Based on the ACLS guidelines, all patients with a pulse who have persistent 

tachyarrhythmia (narrow or wide complex) causing clinical or hemodynamic instability 

(HoTN, cardiogenic shock, signs of ischemia, acute heart failure) should be managed with 

immediate direct current cardioversion. With cardioversion, energy delivery 



is synchronized to the QRS complex to minimize the likelihood of the shock occurring 

during repolarization, which can precipitate ventricular fibrillation. 

By contrast, immediate defibrillation (as opposed to cardioversion) provides a high-

energy shock at a random point in the cardiac cycle (unsynchronized shock) and is 

indicated in patients with ventricular fibrillation or pulseless ventricular tachycardia. 

……………… 

Lidocaine is a class IB antiarrhythmic used for treatment of hemodynamically stable 

patients with ventricular arrhythmias. 

Transcutaneous pacing is most often used in management of patients with 

symptomatic bradyarrhythmias and/or complete heart block. 

The pulmonary veins (PVs) are the most frequent location of the ectopic foci that cause 

AF.  Cardiac tissue (myocardial sleeves) extends into the PVs and normally functions like a 

sphincter to reduce reflux of blood into the PVs during atrial systole.  This tissue has 

different electrical properties than the surrounding atrial myocytes and is prone to 

ectopic electrical foci and/or aberrant conduction, which can initiate AF. 

Origination of AF in the PVs is therapeutically useful in patients who cannot achieve rate 

and/or rhythm control with standard medical therapy.  In these patients, the 

myocardial tissue surrounding the PVs can be disrupted by catheter-based 

radiofrequency ablation (RFA), thereby electrically disconnecting the PVs from the 

left atrium. 

……………. 



 

Atrioventricular nodal reentry tachycardia (AVNRT) results from a reentrant circuit formed 

by 2 separate conducting pathways (one fast and the other slow) within the AV node.  It 

is characterized by sudden onset and termination, rapid (140-250/min) regular rhythm, 

narrow QRS complexes, and absence of definite P waves. 

The MCC of atrial flutter is a reentrant circuit around the tricuspid annulus, with slowing 

of the impulse through a region known as the cavotricuspid isthmus.  Rapid 

"sawtooth" flutter waves are the characteristic ECG feature of atrial flutter. 

A-flut - Regular rhythm with a ventricular rate of 125–

150 beats/min and an atrial rate of 250–300 

beats/min (i.e., 2:1 block). 

- Asso. w/: COPD, PE, HrT3/4, MV dz, Alcohol, 

Atrial flutter may occur as a paroxysmal 

arrhythmia in persons with normal heart. Tx: 

Cardioversion If unstable. digitalis, CCBs 

(verapamil, diltiazem), and BB. 



AVNRT 

- Panic attacks typically cause sinus tachycardia, with normal P wave morphology and 

relationship with the QRS complex. In PSVT, P waves are usually "buried" within or are 

seen just after the QRS complex (red and green arrows). 

- Alprazolam is useful for patients with panic attacks or for reducing the anxiety 

associated with the episode of SVT. It is not useful for diagnosis or treatment of SVT. 



PACs 

- Atrial premature beats (APB) indicate depolarization of the atria originating in a focus 

outside the SA node. They are seen on ECG as a P wave with abnormal morphology, 

often occurring earlier in the cardiac cycle than a normal P wave. ABPs can occur both 

in healthy individuals and in patients with a variety of cardiovascular and systemic 

diseases. They may occur singly or in a pattern of bigeminy. PACs are usually 

asymptomatic; however. in some patients. they can cause symptoms of "skipped" 

beats or palpitations. 

- The presence of frequent APBs should precipitate a diagnostic evaluation for the 

possible presence of underlying structural heart disease, which has prognostic 

significance and may require specific therapy. 

- In the absence of obvious precipitants (eg, caffeine, alcohol), a TTE is useful in 

patients with documented PACs to assess for any cardiac/valvular structural and/or 

functional abnormality. It would be of limited value in patient with low suspicion for 

VHD, CAD, or HF (no edema or dyspnea). Most patients with alcoholic 

cardiomyopathy have a history of long-term (>5-10 years). excessive (eg, >7 

drinks/day) alcohol consumption, unlike these pts. 

- Tx required only when: 

1. S/s cause distress 

     OR 

2. There is SVT 

- Even in asx pts, precipitating factors e.g., tocbacco, alcohol, caffeine, and stress should 

be identified and avoided. 

paradoxus....................................................... 

- Patients with persistent symptomatic PACs can be managed with low-dose beta 

blockers. 

- No therapy is required for APBs or JPBs in the asymptomatic individual. For patients 

with symptomatic APBs, simple reassurance regarding the benign nature of APBs is 



frequently adequate to alleviate symptoms. In addition, patients should be counselled 

to avoid or minimize potential APB precipitants (ie, smoking, caffeine intake, alcohol 

intake, stress). 

- For patients with ongoing symptomatic APBs following efforts to minimize potential 

APB precipitants (ie, smoking, caffeine intake, alcohol intake, stress), we suggest 

medical therapy with a beta blocker if no contraindication exists for its use (eg, oral 

metoprolol 25 mg twice daily with uptitration as needed for effect). Beta blockers can 

reduce the symptoms related to APBs and may reduce their frequency, particularly if 

they are due to enhanced automaticity related to enhanced sympathetic output. Beta 

blockers do not suppress APBs but may be useful to reduce symptoms by reducing 

the increased inotropy seen with the post extrasystolic beat (ie, post extrasystolic 

potentiation). The response to beta blockers is inconsistent and variable, with some 

patients having complete or near complete symptom resolution and others showing 

minimal benefit. 

- However, administration of these agents must be balanced with the risk of 

proarrhythmia. 

- By comparison, digoxin, CCBss, and type IB antiarrhythmic agents have not been 

clearly shown to be beneficial in patients with symptomatic APBs. 

- Catheter ablation — When APBs are symptomatic and documented to trigger AF, 

they may be a target for catheter ablation, particularly in patients with concern for 

cardiomyopathy due to frequent APBs or those with persistent APBs and symptoms in 

spite of medical therapy. 

- Holter → outpt settings for intermittent arrhythmias in pts w/ s/s (e.g., syncope, 

palpitation). 

VENTRICULAR 
FIBRILLATION(V

-fib) 

- Serum troponin I levels may not be detectable for 6-12 hours from initial 

presentation.  

- VF is the MCC of SCD during acute myocardial infarction.  



- In patients with 

sudden cardiac arrest due 

to VF, survival depends on 

early identification, 

effective CPR, and 

successful defibrillation 

with ROSC. 

- VF or pulseless VT: Lidocaine 

can be used instead of 

amiodarone if its not immediately 

available. 

- Fosphenytoin: used in mgmt 

of pts w/ status epi. Pts w/ arrest 

can have occasional arm twitching 

or seizure-like activity due to 

cerebral HoPerfusion 

- IV MgSO4 is useful for ttt of 

polmorpphic VT asso. w/ acquired 

QT prolongation (Tdp). 

- PEA (organized rhythm [e.g., a-fib] w/o palpable pulse or measured BP). CPR should 

be continued uninterrupted while attempts are made to identify and treat the 

reversible causes of PEA (5 Hs and Ts). 

- IV lidocaine is a second-line antiarrhythmic agent used for hemodynamically stable 

monomorphic VT. Intravenous epinephrine (1 mg every 3-5 minutes) or a single dose 

of vasopressin is recommended in the 2010 American Heart Association guidelines for 

the treatment of cardiac arrest with PEA. These guidelines do not recommend the 

routine use of atropine in patients with PEA due to lack of  

therapeutic benefit 



The most common cause of out-

of-hospital SCA in adults is 

sustained ventricular 

tachycardia/fibrillation due to 

acute myocardial ischemia or 

infarction.  Both these rhythms 

can cause pulseless cardiac 

arrest with a shockable 

rhythm (as opposed to asystole 

and pulseless electrical activity, 

which cause pulseless cardiac 

arrest with a nonshockable 

rhythm).  Despite best efforts, 

resuscitation for out-of-hospital 

SCA is successful in only one-

third of patients, and only about 

10% of all patients are eventually 

discharged from the hospital. 

Multiple factors affect overall survival in patients with witnessed SCA (see table).  The 

most critical factor determining overall patient survival is elapsed time to effective 

resuscitation.  This includes effective bystander cardiopulmonary resuscitation (CPR) (eg, 

chest compressions), prompt rhythm analysis, and early defibrillation for patients found 

to be in a shockable rhythm.  Ventricular fibrillation almost never terminates 

spontaneously, and early rhythm analysis and defibrillation are the only effective means 

to reestablish perfusing cardiac rhythm and improve patient survival. 

…………… 

Studies in SCA patients have shown better outcomes and improved survival to discharge 

with compression-only CPR as compared to standard CPR that includes rescue 

breathing.  Therefore, American Heart Association guidelines recommend that untrained 

lay rescuers should perform compression-only CPR prior to arrival of emergency 

personnel.  The importance of chest compressions is further highlighted by the 

recommendation for single rescuers to initiate chest compressions before rescue breaths. 

Placement of an endotracheal tube should not delay the initial efforts of rhythm analysis 

and early defibrillation. 

 

Advanced cardiac life support guidelines recommend epinephrine only in patients with 

asystole, pulseless electrical activity, or refractory ventricular arrhythmias unresponsive 

to defibrillation. 

Patients who survive the initial resuscitation efforts should undergo coronary 

angiography to evaluate for coronary artery disease. 



ASD - Atrial septal defects produce fixed splitting of S2, and may also be associated with a 

midsystolic pulmonary flow murmur (Grade 1-2/6). 

VASOVAGAL 
SYNCOPE 

- Transient, quick 

resolving LOC that results 

from transient cerebral 

HoPerfusion 

- MCly, abrupt PANS 

activation leads to a cardio 

Ɵ response that manifests as 

bradyHR with sinus arrest.  

Less commonly, ↓ SANS 

drive leads to a 

vasodepressor response, resulting in peripheral vasodilation and abrupt HoTN. 

- Vasovagal syncope most commonly affects young patients and is often triggered by 

emotional stress (eg, fear of venipuncture) …etc.  The diagnosis is usually clinical.  A 

prodrome (eg, nausea, diaphoresis, pallor, lightheadedness) typically precedes 

vasovagal syncope and helps differentiate it from serious causes of syncope (eg, 

cardiogenic syncope).  In addition, measurement of normal orthostatic BP helps rule 

out orthostatic syncope. 

- Isolated episodes of vasovagal syncope require no treatment other than 

reassurance.  Recurrent episodes may warrant counseling to avoid common 

triggers as well as training in counterpressure techniques (eg, leg-crossing, hand 

grip) to try to avert a syncope episode once prodromal symptoms occur. 

             ----------------------------------------------------------------------------------------

------------ 

- Atrial arrhythmias with a RVR (eg, >150/min) and ventricular arrhythmias (eg, V-tach) 

can cause cardiogenic syncope due to inadequate ventricular filling and loss of CO.  

The syncope is typically sudden; patients may experience palpitations prior to the 

episode, but a prodrome of nausea and diaphoresis is not typical. 

- Sinus tachycardia does not cause syncope.  Patients often have sinus tachycardia 

as a reflex response after a syncope episode. 

- Third-degree AV block can cause cardiogenic syncope but typically in patients with 

a history of heart disease (eg, MI, systemic amyloidosis, Lyme carditis). 

Neurocardiogenic (vasovagal) syncope can be triggered by emotional or painful 

stimuli and is frequently associated with prodromal symptoms (eg, dizziness, nausea, 

pallor, diaphoresis, abdominal pain, generalized sense of warmth) prior to the syncopal 

episode.  The prognosis is excellent. 

For patients with recurrent syncope, management consists of advising patients to avoid 

triggers and to assume a supine position with leg raising at the onset of 

symptoms.  Physical counterpressure maneuvers (eg, leg crossing with tensing of 

muscles, handgrip and tensing of arm muscles with clenched fists) during the prodromal 

phase can improve venous return and cardiac output, sometimes aborting syncopal 

episodes.  Some patients in high-risk settings associated with a potential risk of physical 



injury (eg, airline pilots, commercial drivers) require temporary activity restriction until 

these maneuvers are proven to be effective. 

……………….. 

Carotid sinus hypersensitivity refers to recurrent episodes of presyncope or syncope 

triggered by pressure on the carotid sinuses (eg, due to tight neck collar and neck 

movements).  It can often be reproduced by carotid sinus massage, which is considered 

diagnostic if patients develop asystole, a fall in systolic blood pressure, or reproduction of 

symptoms (eg, syncope) with the maneuver. 

Clues to etiology of syncope 

Vasovagal 
• Trigger (eg, emotional stress, prolonged standing) 

• Prodrome (eg, nausea, sweating, warmth) 

Carotid hypersensitivity • Tactile stimulus of carotid sinus while standing 

Autonomic dysfunction 
• Orthostasis 

• History of predisposing disease (eg, DM, Parkinson) 

Hypovolemia 
• Orthostasis 

• History consistent with volume loss 

LV outflow obstruction 
• Syncope with exertion 

• Systolic murmur 

Ventricular arrhythmia 
• No warning symptoms 

• History of cardiomyopathy or ischemic HD 

Conduction 

impairment* 

• Preceding fatigue or lightheadedness 

• ECG abnormalities (eg, sinus pauses, dropped QRS) 

*Sick sinus syndrome or advanced atrioventricular block. 

DM = diabetes mellitus; HD = heart disease; LV = left ventricular. 

This clinical presentation - transient loss of consciousness along with loss of postural or 

motor tone during urination - is consistent with situational (postmicturition) syncope, 

a form of vasovagal (neurally mediated) syncope associated with 

specific triggers (eg, micturition, defecation, cough).  The diagnosis is typically made by 

clinical history. 

The specific triggers for reflex syncope cause an alteration in the autonomic response and 

can lead to a cardioinhibitory, vasodepressor, or mixed response: 

• Increased parasympathetic stimulation can manifest as profound bradycardia, 

varying degrees of atrioventricular block, or asystole. 



• Decreased sympathetic output can lead to vasodilation, hypotension, or syncope. 

Prostatic hyperplasia (difficulty initiating voiding, nocturia) may cause increased strain 

while voiding, thereby exacerbating the cardioinhibitory syncopal response. 

………….. 

Blood flow obstruction refers to the presence of left ventricular outflow tract obstruction 

(LVOT) due to aortic stenosis or hypertrophic cardiomyopathy.  Patients usually have an 

ejection systolic murmur, and the syncope associated with LVOT typically occurs 

during activity. 

Postural (orthostatic) hypotension is defined as a drop in systolic blood pressure (eg, ≥20 

mm Hg) or diastolic blood pressure (eg, ≥10 mm Hg) on standing from a supine 

position.  It can occur in patients with volume depletion (eg, due to hemorrhage or 

diuretics), medication side effect (eg, vasodilators, adrenergic blocking agents), or 

autonomic dysfunction (eg, Parkinson disease, DM).   

Transient ischemic attacks (TIAs) are an infrequent cause of syncope, as the TIA must 

affect the posterior circulation and brainstem to cause syncope.   

ORTHOSTATIC 
SYNCOPE 

Orthostatic hypotension is defined as a drop in systolic blood pressure greater than 20 

mmHg when moving from lying down to standing.  It is common in patients who 

are elderly, are hypovolemic, or have autonomic neuropathy (e.g., DM or Parkinson's 

disease).  Additionally, medications such as diuretics, vasodilators, and adrenergic-

blocking agents can cause orthostatic hypotension.  Prolonged recumbence increases 

the risk.  People will often note a pre-syncopal lightheaded sensation.  The typical 

scenario—an older person who experiences syncope upon standing after a period of bed 

rest. 

…………… 

Patients with cardiogenic syncope usually have a history of underlying cardiac disease, 

such as coronary artery disease or cardiomyopathy. 

Syncope due to AS most often occurs with activity.  Patients that experience syncope 

secondary to AS usually have a preceding history of exertional dyspnea, chest pain, 

and/or fatigue. 

Excessive vagal tone is the mechanism behind vasovagal syncope.  This disorder is 

characterized by nausea, diaphoresis, and pallor prior to syncope.  It frequently occurs 

in response to stress, pain, and certain actions (e.g., urination).  It is particularly common 

in young women. 

Hyperventilation is a rare cause of syncope.  Overbreathing decreases the concentration 

of carbon dioxide in the blood and promotes vasoconstriction.  In severe cases, syncope 

may occur.  There is usually a preceding psychological stressor or sensation of anxiety. 



Transient ischemic attacks (TIAs) are another rare cause of syncope.  The TIA must affect 

the posterior circulation and brainstem in order for syncope to occur. 

CAROTID 
SINUS 

HYPERSENSI
TIVITY (CSH) 

In the normal state, carotid sinus baroreceptors detect 

increases in BP and respond by stimulating a relative 

increase in parasympathetic (vagal) tone that slows 

the heart rate and induces vasodilation to reduce and 

regulate blood pressure.  In some individuals, 

especially elderly men with atherosclerotic disease, 

the carotid sinus baroreceptors become overly 

sensitive, triggering an exaggerated vagal 

response.  This can cause a transient reduction in 

cerebral perfusion that manifests as syncope or 

presyncope (ie, lightheadedness). 

The exaggerated vagal response that characterizes 

CSH is often triggered by minimal tactile stimulus of 

the carotid sinus (eg, shaving, rubbing of a shirt collar 

while dressing or turning the head) and causes a >3 

second ventricular pause and >50 mm Hg drop in 

systolic BP.   

The diagnosis is made by carotid massage producing an exaggerated vagal response; 

this maneuver is often aided by a tilt table to ensure the patient is secured and does not 

fall.   

Treatment can involve placement of a permanent pacemaker. 

……………….. 

V=Ventricular outflow obstruction (eg, severe aortic stenosis) is a potential cause of 

syncope.  Although a patient's systolic murmur could represent aortic stenosis, syncope 

or presyncope due to aortic stenosis is usually exertional. 

CARDIOGENIC 
SYNCOPE 

Cardiogenic syncope 

Etiology Clues to diagnosis 

Aortic stenosis or HCM 
• Exertional syncope 

• Systolic murmur on examination 

Ventricular tachycardia 
• No preceding symptoms 

• Cardiomyopathy or previous MI 

Sick sinus syndrome 
• Preceding fatigue or dizziness 

• Sinus pauses on ECG 



Advanced AV block 
• Bifascicular block or ↑ PR interval on ECG 

• Dropped QRS complexes on ECG 

Torsades de pointes 

• No preceding symptoms 

• Medications that prolong QT interval 

• Hypokalemia or hypomagnesemia 

AV = atrioventricular; HCM = hypertrophic cardiomyopathy; MI = myocardial 

infarction. 

AV block with associated bradyarrhythmia can be quite intermittent and is likely 

responsible for this patient's prior episodes of lightheadedness over the past month.  The 

fact that his heart rate is currently normal does not exclude bradyarrhythmia due to the 

intermittent nature of the block in many patients.  He should be referred for additional 

electrophysiologic testing and evaluation for a pacemaker implantation. 

……………. 

Decreased myocardial contractility from conditions such as cardiomyopathy or ischemic 

heart disease predisposes to serious ventricular arrhythmias (eg, ventricular 

tachycardia); and paroxysmal ventricular tachycardia can cause syncope.  However, the 

patient's normal left ventricular ejection fraction on echocardiography makes this 

less likely. 

Premature ventricular beats are usually asymptomatic or can cause palpitations in some 

patients.  Isolated premature ventricular beats in a patient with normal ejection fraction 

are not associated with syncope. 

Syncope is defined as a transient LOC accompanied by loss of postural or motor tone 

with a spontaneous return to baseline neurologic function.  In most patients, syncope is 

benign and self-limiting; however, it can be the initial manifestation of a life-threatening 

disease process.  A detailed initial evaluation can provide several clues to the underlying 

etiology. 

A patient with a history of structural heart disease (e.g, prior MI, murmur of MR) along 

with frequent ectopic beats most likely has an arrhythmic cause of syncope.  Patients 

with cardiac arrhythmias usually have underlying cardiac disorders (eg, CAD, CMP, 

VHD) and may not have any prodromal symptoms prior to a syncopal episode. 

…………………. 

Clonic jerks can occur during any syncopal episode that is prolonged and associated 

with cerebral hypoxia, regardless of etiology.  Features more suggestive of seizures 

include the presence of trigger stimuli (eg, lack of sleep, emotional stress, loud music, 

flashing lights), presence of prodromal aura, head deviation or unusual body 

posturing, tongue laceration, or a prolonged postictal phase with confusion and 

disorientation. 



Vasovagal = neurocardiogenic syncope. 

SEIZURES 

 

Epileptic seizure results from a temporary hypersynchronization of electrical networks in 

the brain and typically manifests as a period of involuntary movements or actions that 

may be accompanied by loss of consciousness (LOC).  Confirmation of epileptic seizure 

can be challenging because a number of conditions, including transient ischemic attack, 

migraine, panic attack, and psychogenic nonepileptic seizure (formerly known as 

pseudoseizure), can have similar presentation and must be considered in the differential 

diagnosis.  Syncope can be especially difficult to differentiate from epileptic seizure, and 

accurate diagnosis largely depends on a detailed history of the event. 

Evidence of tongue biting is the most reliable finding to differentiate epileptic seizure 

and syncope.  It has low sensitivity (33%) but high specificity (96%) for epileptic seizure 

(ie, very few false positives), making it highly useful in confirming the diagnosis when 

present.  Lateraltongue biting is likely even more specific for epileptic seizure as frontal 

tongue biting is occasionally seen with syncope. 

………….. 

 Seizure Syncope 

Preceding 

symptoms 

Aura (eg, smell, visual 

disturbance) or none 

Prodrome (eg, nausea, 

diaphoresis) or none 

Patient 

position 
Any position 

Often standing (vasovagal), but 

can occur in any position 

(cardiogenic) 

Tongue 

biting 
Common, often lateral Rare, frontal if present 

Convulsive 

movements 

Common, typically 

start before or 

simultaneous with LOC 

Less common but can 

occur after LOC* 

Urinary 

incontinence 
Common 

Less common but can 

occur after LOC* 

Post-episode 

recovery 

Variable (minutes to hours 

or days), residual confusion is 

common 

Rapid (1-2 minutes), no residual 

deficit 

LOC = loss of consciousness. 

*Due to transient cerebral hypoperfusion and hypoxia. 



Although abnormal convulsive movements of the extremities are common with epileptic 

seizure, they can also occur with syncope (due to transient cerebral hypoperfusion and 

hypoxia).  The timing of convulsive movements (ie, before or after LOC) can help 

distinguish seizure from syncope, but the presence of the movements alone is 

not helpful. 

Patient position at onset of symptoms is relatively unhelpful in differentiating seizure 

from syncope.  Although vasovagal syncope occurs in a standing position, cardiogenic 

syncope (eg, due to ventricular tachycardia) can, like seizure, occur in any position. 

A postictal period of ongoing confusion or other symptoms (eg, extremity weakness) is 

typical following epileptic seizure, and the duration of the period is highly variable 

(ranging from seconds to hours or even days).  A long postictal period can be helpful in 

differentiating seizure from syncope, but this patient's return to baseline in 2 minutes is 

similar to a typical episode of syncope and is not significantly helpful. 

HYPERTHYROIDI
SM 

General manifestations of hyperthyroidism 

Symptoms 

• Anxiety & insomnia 

• Palpitations 

• Heat intolerance 

• Increased perspiration 

• Weight loss without decreased appetite 

Physical 

examination 

• Goiter 

• Hypertension 

• Tremors involving fingers/hands 

• Hyperreflexia 

• Proximal muscle weakness 

• Lid lag 

• Atrial fibrillation 

A patient has symptomatic atrial fibrillation (AF) with rapid ventricular response.  She 

also has additional features (weight loss, lid lag, hand tremor) to 

suggest hyperthyroidism as the underlying cause.  AF is the most common 

supraventricular arrhythmia in hyperthyroidism, occurring in 5%-15% of patients.  Thyroid 

hormones cause an increase in beta-adrenergic receptor expression, which leads to an 

increase in sympathetic activity. 

Beta blockers (eg, propranolol, atenolol) are recommended as initial therapy to control 

heart rate and hyperadrenergic symptoms.  In addition, propranolol decreases conversion 

of T4 to T3 in peripheral tissues.  The beta blocker should be initiated as soon as 

hyperthyroidism is diagnosed and should be continued until the hyperthyroidism is 

adequately treated with thionamides, radioiodine, and/or surgery. 

……………. 



Antiarrhythmic drugs (eg, amiodarone, flecainide) are occasionally used for 

maintenance of sinus rhythm in patients with paroxysmal AF. However, this patient's 

tachycardia should first be controlled with a beta blocker, and treatment of the 

underlying hyperthyroidism will likely eliminate the need for antiarrhythmics (which can 

be associated with adverse effects, including thyroid dysfunction). 

Digoxin and calcium channel blockers (eg, verapamil, diltiazem) are often used for rate 

control in patients with AF.  However, unlike beta blockers, they do not ameliorate the 

hyperadrenergic drive in patients with hyperthyroidism and are not effective for heart 

rate and symptom control. 

Electrical or chemical cardioversion with ibutilide can restore sinus rhythm in patients 

with AF.  However, patients with hyperthyroidism will likely fail to convert or maintain 

sinus rhythm unless the underlying hyperadrenergic state is corrected. 

AMIODARONE 
Thyroid effects of amiodarone 

Disorder Features Treatment 

Decreased T4-

T3 conversion 

• ↑ T4 

• ↓ T3 

• Normal/↑ TSH 

None needed 

Inhibition of thyroid 

hormone synthesis 

• ↑ TSH 

• ↓ T4 

Levothyroxine 

AIT type 1 

(iodine-induced 

increase 

in thyroid hormone 

synthesis) 

• ↓ TSH 

• ↑ T3 & T4 

• ↓ RAIU 

• Increased vascularity on 

ultrasound 

Antithyroid drugs 

AIT type 2 

(destructive 

thyroiditis) 

• ↓ TSH 

• ↑ T3 & T4 

• Undetectable RAIU 

• Decreased vascularity on 

ultrasound 

Glucocorticoids 

AIT = amiodarone-induced thyrotoxicosis; RAIU = radioactive iodine uptake. 

Symptoms consistent with hypothyroidism (eg, fatigue, concentration difficulties, 

constipation, weight gain, dry skin) and LFT abnormalities likely 

represent amiodarone side effects.  Amiodarone is indicated for patients with serious 

ventricular arrhythmias and for rhythm control in those with atrial fibrillation and left 

ventricular systolic dysfunction.  However, it can cause thyroid dysfunction (hyper-or 

hypothyroidism) due to its high iodine content and intrinsic effects on thyroid 

metabolism. 



Amiodarone causes hypothyroidism because the large iodine load suppresses synthesis 

of thyroid hormone (Wolff-Chaikoff effect), and amiodarone also inhibits the conversion 

of T4 to T3 in peripheral tissues.  Conversely, amiodarone can cause hyperthyroidism due 

to increased thyroid hormone synthesis in patients with nodular thyroid disease or 

latent Graves disease (amiodarone-induced thyrotoxicosis type 1) or due to destructive 

thyroiditis with release of preformed thyroid hormone (amiodarone-induced 

thyrotoxicosis type 2). 

Other toxic effects of amiodarone can include hepatocellular injury (eg, elevated hepatic 

aminotransferases), cardiac conduction abnormalities, interstitial pneumonitis, peripheral 

neuropathy, and skin discoloration.  About 50% of patients on long-term amiodarone 

therapy develop significant side effects, and approximately 1 in 5 discontinue the drug 

due to toxicity. 

…………….. 

Dofetilide is a class III antiarrhythmic agent and is associated with a risk of torsade de 

pointes in ≤3% of patients. 

Hydralazine can cause salt and fluid retention, peripheral edema, palpitations, orthostatic 

hypotension, and drug-induced lupus-like syndrome. 

Beta blockers (eg, metoprolol) can cause fatigue, decreased concentration, and weight 

gain.  However, this patient's dry skin and constipation are more consistent with 

hypothyroidism, and hepatic toxicity is uncommon with beta blockers. 

Common side effects of verapamil include constipation and impaired cardiac conduction 

and contractility, with potential worsening of bradyarrhythmias and congestive 

heart failure. 

- Localized or diffuse reticular or ground-glass opacities (which can be migratory).  

Pulmonary function tests would reveal a restrictive pattern with a reduced diffusion 

capacity of carbon monoxide (DLCO). 

- Some manifestations of pulmonary toxicity due to amiodarone include chronic 

interstitial pneumonitis (usually within months of therapy), organizing pneumonia, 

acute respiratory distress syndrome, diffuse alveolar hemorrhage, pulmonary nodules, 

and solitary masses. 

Viral pneumonia is one of the differential diagnoses in patients with amiodarone lung 

toxicity.  However, the lack of fever (although fever can occur with amiodarone lung 

toxicity), time course of symptoms after initiation of antiarrhythmic therapy, and 

radiographic findings 

Sarcoidosis - Autopsies: 25 % of pts have cardiac involvement, but only 5% have s/s → underdx or 

subclinical. 

- Complete block (MC), RCM (early), DCM (late), VHD, and HF. 

- SCD can occur due to v-arrhythmias or block 



- Suspected in pts <55 w/ unexplained 2nd or 3rd degree block or when ECG changes 

occur in a pt known or suspected to have the dz. 

- Definitive dx is difficult, endomyo bx has low SN, combination of hx + suggestive EKG 

and imaging (cardiac MRI…)→ help in dx 

- HrT3/4 can → block (rarely), tachyarrhythmias are more common. 

- Lyme carditis → 1-2 mo after infection. 

- Symptomatic viral myocarditis have HF s/s. high grade AV block is less common. 

ENDOCARDITIS 

 

Septic pulmonary emboli typically cause cough, chest pain, and hemoptysis and can 

produce numerous round alveolar infiltrates on chest imaging.   

Intravenous drug users are at increased risk for bacterial endocarditis involving the right-

sided heart valves.  Tricuspid regurgitation is a common complication and typically 

causes a holosystolic murmur that increases in intensity with inspiration.  Augmentation 

of intensity with inspiration was shown to have 100% sensitivity and 88% specificity in 

differentiating right-sided systolic murmurs from all others. 

……………….. 

An audible S4 is an abnormal finding in children and young adults. 

Aortic regurgitation causes an early and decrescendo diastolic murmur that begins 

immediately after A2 (aortic component of second heart sound).  The murmur is 

high pitched and has a blowing quality.  

Paradoxical or "reversed" splitting occurs when A2 follows P2, with maximal splitting 

noted during expiration and being less pronounced during inspiration.  This is seen in 

patients with fixed left ventricular outflow tract obstruction (eg, aortic valve or subaortic 

stenosis, left bundle branch block, right ventricular paced rhythm). 

A patient with IVDU (needle track marks), fever, and an early diastolic murmur 

characteristic of aortic regurgitation (AR) likely has infective endocarditis.  Her ECG 

shows evidence of conduction abnormalities with a 2:1 second-degree atrioventricular 

(AV) block.  In patients with endocarditis, conduction abnormalities on ECG should raise 

suspicion for a perivalvular abscess extending into adjacent cardiac conduction 



pathways; the conduction block can potentially lead to syncope.  Perivalvular abscess is 

seen in approximately 30%-40% of patients with infective endocarditis at the time of 

surgery or autopsy. 

Due to the location of the proximal ventricular conduction system, conduction 

abnormalities are most often seen with aortic valve involvement (periannular extension 

of the infection).  This auscultation  suggest AR due to aortic valve endocarditis: Usually, 

when AR is due to aortic root disease, the characteristic early diastolic murmur is best 

heard along the right sternal border; in contrast, when AR is due to valvular disease, the 

early diastolic murmur is best heard along the left sternal border (3rd and 4th intercostal 

spaces). 

The tricuspid valve (TV) is a frequent site of endocarditis among patients with 

intravenous drug use, 2 features make aortic valve endocarditis more likely: TV 

endocarditis usually presents with a holosystolic murmur of tricuspid regurgitation that 

becomes accentuated with inspiration (rather than an early diastolic murmur strongly 

suggestive of AR); and cardiac conduction abnormalities are more common with aortic 

valve than with TV involvement. 

……………… 

Acute pericarditis is characterized by chest pain (sharp and pleuritic, improves by sitting 

up and leaning forward), pericardial friction rub, and diffuse concave upward ST-

segment elevations across precordial and limb leads on ECG. 

Lyme disease is a tick-borne illness that can cause cardiac involvement several weeks to 

months after the initial infection.  AV block and features of myopericarditis are common, 

but valvular involvement is not typical.  

Mitral valve perforation can occur as a complication of mitral valve endocarditis.  It 

generally presents as acute congestive heart failure, along with a systolic murmur of 

mitral regurgitation. 



HYPOVOLEMIA - In the 

hyperdynamic 

phase of 

distributive shock, 

low SVR leads to 

low BP and a 

compensatory 

rise in heart rate 

and CO. PCWP 

may be low or 

normal. 

- Elevated BP, CO, 

and SVR with 

normal PCWP 

may be seen in a 

hyperadrenergic 

state due to 

catecholamine 

surge, or may be 

seen in preeclampsia. Absence of hyperreflexia makes preeclampsia less likely. 

- Elevated SVR in combination with normal BP, CO, and PCWP is consistent with pre-

shock or compensated shock, as may be seen in patients with mild hypovolemia. An 

initial small decrease in CO and BP causes an increase in SVR, which in combination 

with an increase in heart rate allows for maintenance of relatively normal CO, BP, and 

tissue perfusion. However, as the underlying condition worsens, the increase in heart 

rate cannot sustain adequate CO and shock ensues. 

Chronic stable 
angina 

- BBs: 1st-line therapy 

for anginal symptoms, 

improves exercise 

tolerance. 

- Non-DHP: same 

mechanism, are second 

line, used in pts w/ BB 

C/I. 

- Ranolazine is a late 

sodium channel 

blocker used 

occasionally in stable 

angina patients with 

recurrent symptoms 

who are taking a 

combination of BBs, CCBs, or nitrates. 



- DHP CCBs treat angina via 2 mechanisms, ↑ CA dilation and reducing afterload (O2 

demand, afterload [BBs only mildly reduce afterload]). Typically used w/ BBs bcz 

momotx → reflex tachy. 

- Long-acting nitrates (eg, isosorbide dinitrate, isosorbide mononitrate) or calcium 

channel blockers (eg, diltiazem, felodipine) are used for chronic stable angina patients 

with C/Is to beta blockers or inability to tolerate their side effects. 

ACUTE HEART 
FAILURE 

In patients with CHF, low 

cardiac output, along with 

decreased perfusion 

pressure at the 

baroreceptors and renal 

afferent arterioles, leads to 

neurohumoral activation 

with the release of renin, 

norepinephrine, and 

secretion of antidiuretic 

hormone (ADH).  ADH 

(vasopressin) binds to V2 

receptors in the renal 

collecting ducts and 

promotes water 

reabsorption, while renin 

(via angiotensin II) and 

norepinephrine increase 

proximal sodium and water 

reabsorption and limit 

water delivery to the distal tubules.  These actions promote free water retention and 

lead to dilutional hyponatremia. 

…………………. 

Restriction of water intake is the initial therapy for hyponatremia in patients with 

CHF.  Salt tablets (in addition to fluid restriction) can be used in patients with 

hyponatremia due to syndrome of inappropriate antidiuretic hormone secretion (SIADH), 

but should not be used in edematous patients with volume overload. 

Patients with higher digoxin levels have increased risk of toxicity with no evidence of 

improvement in symptoms or outcomes for those with decompensated CHF. 

Low distal sodium and water delivery in CHF leads to reduced potassium excretion and 

subsequent hyperkalemia.  Furosemide enhances potassium excretion, and the 

combination of angiotensin-converting enzyme inhibitors and loop diuretics improves 

cardiac output and may correct electrolyte abnormalities. 



Brain natriuretic peptide (BNP) is a natriuretic hormone released from ventricular 

myocytes in patients with CHF in response to high ventricular filling pressures.  An 

elevated plasma BNP level has high sensitivity (>90%) for the diagnosis of CHF. 

Elevated levels of circulating BNP correlate with the severity of left ventricular 

dysfunction and are useful in differentiating CHF from other causes of dyspnea.  In 

studies of patients presenting with acute dyspnea, most patients with dyspnea due to 

CHF had plasma BNP levels >400 pg/mLwhereas levels <100 pg/mL had a high NPV for 

CHF as a cause of dyspnea.  Such low values should prompt the search for noncardiac 

causes of dyspnea. 

…………….. 

Clinical signs of CHF (eg, bilateral lung crackles, elevated JVP, lower extremity edema, 

third heart sound) have high specificity for the diagnosis.  However, their sensitivity is 

quite low; therefore, their absence should not be used to exclude CHF.  Cardiomegaly on 

chest x-ray also has low sensitivity (~60%) for the diagnosis. 

Methamphetamine use is associated with cardiomyopathy, which likely occurs due to 

both ischemic and nonischemic mechanisms.  A presentation of progressive dyspnea, 

hypoxemia, diffuse pulmonary crackles, and a third heart sound (low-pitched early 

diastolic sound) is consistent with decompensated heart failure; hypotension, cool 

extremities, diminished pulses, and evidence of poor organ perfusion (eg, elevated serum 

creatinine likely due to decreased renal blood flow) suggest a low cardiac output state. 

Dobutamine is an adrenergic agonist with predominant activity on beta-1 R and 

minimal activity on beta-2R and alpha-1R.  It is used for the management 

of severe heart failure associated with severe left ventricular systolic dysfunction 

and cardiogenic shock.  Stimulation of beta-1 receptors results in increased production of 

cAMP in cardiac myocytes, which in turn leads to enhanced calcium-mediated binding of 

the actin-myosin complex to troponin C and increased myocardial contractility (positive 

inotropic effect).  Heart rate is also increased via calcium channel activation (positive 

chronotropic effect).  The increase in myocardial contractility allows for forward ejection 

of a higher volume of blood and results in a decrease in left ventricular end-systolic 

volume.  Cardiac output is increased to perfuse organs and less blood backs up into the 

pulmonary circulation, resulting in improvement of symptoms. 

…………… 

Dobutamine, via its actions on beta-2 receptors, causes a small decrease in systemic 

vascular resistance (afterload).  An increase in systemic vascular resistance would lead to 

decreased ejection fraction, increased left ventricular end-systolic volume, and worsening 

heart failure. 

The increase in heart rate stimulated by dobutamine leads to shorter diastolic filling time 

and decreased left ventricular end-diastolic volume (decreased rather than increased 



preload).  Diuretics (eg, furosemide) are also used to decrease preload and improve 

cardiac function in patients with decompensated heart failure. 

Dobutamine likely causes a mild decrease (rather than increase) in pulmonary vascular 

resistance through beta-2 receptor-mediated pulmonary arterial dilation. 

The S3 ("ken-tuc-KY") is believed to result when inflow from the left atrium strikes blood 

that is already in the left ventricle, causing reverberation of blood between the left 

ventricular walls.  Although this extra sound can be normal in younger individuals and 

well-trained athletes, its appearance later in life is often a sign of left ventricular failure.   

…………….. 

Although patients with heart failure will benefit from beta-blockers in the long term, they 

are not as effective as diuretics at providing symptomatic benefits in the short term.      

CHRONIC 
HEART FAILURE 

A presentation of dyspnea, orthopnea, 

pulmonary and peripheral edema, history 

of myocardial infarction is consistent with 

congestive heart failure (CHF) due to left 

ventricular (LV) systolic dysfunction.  The 

holosystolic murmur at the apex is likely 

due to functional mitral regurgitation (MR), 

which occurs as a result of mitral annulus 

enlargement with LV dilatation and/or 

papillary muscle displacement due to LV 

remodeling. 

Patients with ischemic cardiomyopathy 

have decreased cardiac output due to 

impaired myocardial contractility.  A 

compensatory rise in neurohormonal activation (norepinephrine, renin, and antidiuretic 

hormone) increases systemic vascular resistance (SVR) and initially maintains blood 

pressure and vital organ perfusion.  Increased blood volume, due to renal sodium and 

water retention, increases preload and results in elevated left ventricular end-diastolic 

volume (LVEDV), and hence a rise in stroke volume.  However, over time, increased 

afterload with impaired LV contractility lead to decreased cardiac output, increased left-

sided pressures, pulmonary congestion, and eventually peripheral edema (ie, secondary 

right heart failure).  Cardiac index (CI) is defined as cardiac output divided by body 

surface area and is also reduced in heart failure. 

………………. 

Distributive shock: at first, vasodilation causes a severe decrease in SVR, leading to 

hypotension with increased CI ("warm shock").  However, if the underlying disorder is not 

corrected, CI falls ("cold shock"), suggesting a grave prognosis.  LVEDV is decreased due 

to reduced ventricular preload. 



MI: cardiac index is reduced due to myocardial dysfunction, while SVR is increased to 

maintain vital organ perfusion.  LVEDV remains relatively normal in the early phase before 

LV remodeling and/or dilatation occurs over the following several weeks. 

Medications that have been shown to improve long-term survival in patients with left 

ventricular (LV) systolic dysfunction include ACE inhibitors, angiotensin II receptor 

blockers (ARBs), beta blockers (BBs), mineralocorticoid receptor antagonists 

(MRAs), and (in African American patients) a combination of hydralazine and nitrates. 

In this trial, patients taking the study drug (solid line) had improved survival.  As patients 

in both groups were taking BBs and ACE inhibitors/ARBs, the study drug was likely an 

MRA. 

Spironolactone and eplerenone are MRAs that block the deleterious effects of 

aldosterone on the heart and have been shown to improve overall survival and 

hospitalization for heart failure (HF) in symptomatic patients with LV systolic dysfunction. 

MRAs are indicated in certain patients who have persistent HF symptoms despite use 

of ACE inhibitors/ARBs and BBs (eg, LVEF of <40% with recent ST elevation myocardial 

infarction and symptomatic HF). 

……………… 

CCBs (eg, amlodipine, diltiazem) have not been shown to provide any survival benefit and 

are not recommended in patients with LV systolic dysfunction following 

myocardial infarction. 

Digoxin is used as an adjunctive therapy for symptom control in patients with HF and LV 

systolic dysfunction.  It reduces the rate of hospitalization for HF but has not been shown 

to improve overall survival. 

Ranolazine is an antianginal agent shown to be effective in reducing the frequency and 

severity of anginal symptoms in patients with chronic exertional angina refractory to 

conventional medical therapy. 

The presence of the fourth heart sound produces a rhythm that is often referred to as 

"TEN-nes-see", with S4 corresponding to the first syllable.  In adults, the S4 is an indicator 

of a stiff left ventricle, which occurs in the setting of restrictive cardiomyopathy or left 

ventricular hypertrophy from prolonged hypertension.  Occurring near the end of 

diastole, S4 corresponds with atrial contraction and is believed to result from the sound 

of blood striking a stiffened left ventricle. 

A combination of exertional dyspnea and S4 likely indicate the presence of diastolic heart 

failure, which is most commonly the sequela of left ventricular hypertrophy from 

prolonged hypertension. 

……………….. 

Mitral valve prolapse characteristically produces a mid-systolic click and a late systolic 

murmur heard best over the cardiac apex. 



Atrial tachycardia with AV block is the arrhythmia most specific for digitalis 

toxicity.  Digitalis can increase ectopy in the atria or ventricles, which can lead to atrial 

tachycardia.  Atrial tachycardia is distinguished from atrial flutter by its somewhat slower 

atrial rate (150-250 bpm as opposed to 250-350 bpm).  P-waves are present, but may 

appear different from the p-waves normally seen when conduction originates in the SA 

node.  In atrial tachycardia, the closer the ectopic focus is to the SA node, the closer the 

resemblance of its p-waves to normal p-waves originating from the SA node.  In addition 

to causing ectopic rhythms, digitalis can also increase vagal tone and decrease 

conduction through the AV node, potentially causing AV block.  Since it is rare for both 

ectopy and AV block to occur at the same time, when they do, the combination is fairly 

specific for digitalis toxicity. 

…………….. 

Digitalis can be used to increase vagal tone and is sometimes used to treat atrial 

fibrillation if beta-blockers or calcium channel blockers have not been completely 

effective. 

Digitalis would not be expected to cause Mobitz type II second-degree AV block, as this 

involves pathology of the conduction system below the AV node. 

Multifocal atrial tachycardia (MAT) is rarely associated with digitalis use.  It is more 

commonly a consequence of pulmonary disease. 

Symptoms of digoxin toxicity 

Cardiac • Life-threatening arrhythmias 

Gastrointestinal 

• Anorexia 

• Nausea & vomiting 

• Abdominal pain 

Neurologic 

• Fatigue 

• Confusion 

• Weakness 

• Color vision alterations 

Digoxin is effective in treating atrial fibrillation and heart failure with reduced ejection 

fraction; however, the drug has a narrow therapeutic window and toxicity is 

common.  Because digoxin is renally cleared, elderly patients who are susceptible 

to dehydration and acute kidney injuryare particularly prone to toxicity. 

Acute digoxin toxicity most commonly presents with gastrointestinal symptoms (eg, 

anorexia, nausea, vomiting) as well as lethargy and fatigue.  Chronic toxicity more 

prominently involves neurologic and visual symptoms (eg, confusion, changes in color 

vision).  Cardiac arrhythmias, including sinus bradycardia and atrioventricular block, are 

also common with toxicity and may cause palpitations. 



This elderly patient is at risk for dehydration due to use of furosemide, and she has likely 

experienced reduced digoxin clearance, leading to acute toxicity.  The collection of 

a blood digoxin level helps confirm the diagnosis; however, toxicity can occur even with 

normal blood levels and in such cases should be recognized by consistent clinical 

features.  Treatment involves drug discontinuation, intravenous hydration, and in severe 

cases the administration of digoxin-specific antibody (Fab) fragments. 

……………… 

Coagulation parameters are generally unhelpful in monitoring for efficacy or overdose 

with factor Xa inhibitors (eg, apixiban).   

Nausea is sometimes representative of angina, but drug toxicity is more likely in the 

absence of a history of chest pain. 

Hypothyroidism can present with lethargy, fatigue, and anorexia.  However, the acuity 

of this patient's symptoms combined with the potential for toxicity with digoxin should 

raise higher suspicion for drug toxicity. 

**** Heart failure with preserved left ventricular ejection fraction  

(HFpEF) 

Causes 

• LV diastolic dysfunction: HTN w/ concentric LVH, RCM, HCM 

• VHD: AS/AR, MS/MR 

• Pericardial disease: Cons peri, cardiac tamponade 

• Systemic disorders (HOHF): Thyrotoxicosis, severe anemia, 

large AV fistula 

Management 

• Control BP & HR 

• Address concurrent conditions: AF & myocardial ischemia 

• Treat volume overload with diuretics 

• Exercise training/cardiac rehabilitation 

AF = atrial fibrillation; LV = left ventricle; LVH = left ventricular hypertrophy. 

A clinical presentation of exertional dyspnea, orthopnea (choking sensation/dyspnea 

when lying flat), bibasilar rales, lower extremity edema, and normal ejection fraction on 

echocardiography is consistent with heart failure with preserved ejection fraction 

(HFpEF) (ordiastolic dysfunction).  The most likely cause in this patient 

is hypertensive heart disease, given his blood pressure of 182/105 mm Hg with left 

ventricular (LV) hypertrophy on echocardiogram. Note that LV size can be normal (ie, 

normal cavity size) in patients with LV hypertrophy (ie, increased wall thickness). 

HFpEF is a common cause of decompensated CHF, accounting for up to 50% of patients 

hospitalized for CHF.  Patients have typical signs and symptoms of CHF (eg, exertional 

dyspnea, orthopnea, lower extremity edema) but normal or near-normal LV ejection 



fraction (>50%) with objective evidence of diastolic dysfunction (eg, abnormal LV filling 

pressures) by echocardiography. 

Diastolic dysfunction is caused by impaired myocardial relaxation or increased LV 

wall stiffness (decreased compliance), leading to increased LV end-diastolic pressure 

(LVEDP).  The increase in LVEDP is transmitted to the left atrium and pulmonary veins and 

capillaries, causing pulmonary congestion, dyspnea, and exercise intolerance.  This 

is further exacerbated by the loss of "atrial kick" and short diastolic filling times in 

patients who develop atrial fibrillation (as noted in this patient with palpitations and 

irregularly irregular heart rate). 

……………. 

Multivessel coronary artery disease usually leads to LV systolic dysfunction due to 

myocardial ischemia and/or infarction and is usually characterized by reduced LV ejection 

fraction (<50%) and wall motion abnormalities on transthoracic echocardiogram. 

ADHF 

- Pulm edema can also occur in the setting of normal LV fxn in conditions such as: 

1. Severe HTN 

2. RAS 

3. Severe renal dz w/ volume overload 

- IV nitroglycerin is a possible adjunctive therapy in pts W/O HoTN, especially those 

with MR or symptomatic myocardial ischemia. It relieves dyspnea and tachyHR 

- Further evaluation (eg, serial cardiac markers, echo) to identify any additional factors 

contributing to HF 

- BNP is derived from the cleavage of the prohormone proBNP, which produces a 

biologically active BNP and an inert N-terminal proBNP (NT-proBNP). Elevated levels 



of circulating BNP or NT-proBNP correlate with the severity of left ventricular systolic 

dysfunction. 

- Digoxin is also useful in managing atrial fibrillation and systolic dysfunction. Ejection 

fraction should be assessed prior to initiating digoxin therapy. 

- S3: commonly heard in patients with CHF due to left ventricular systolic dysfunction 

(up to 99% SP), and it correlates with elevated left atrial and/or ventricular filling 

pressures and serum BNP levels 

- Early use of NIV in pts w/ Hoxemia and RD (use of accessory muscles…) provides 

rapid improvement in s/s and ↓ need for need for intubations. 

- Cardioselective beta blockers (eg, carvedilol, sustained-release metoprolol succinate) 

are beneficial for long-term management of patients with stable heart failure due to 

LV systolic dysfunction. Avoid in ADHF. 

- Empiric therapeutic anticoag should be considered in pts in whom there is a high 

liklehood of PE (e.g., wells score >6) 

- Pulm edema is MClyC by Lt HF. Uncomplicated cirrhosis and RHF due to constrictive 

pericarditis are not associated with pulmonary edema. As a result, the presence of 

clear lungs does not help in differentiating the cause of peripheral edema. 

TAKOTSUBO 
CARDIOMYOPA

THY 

Stress-induced (takotsubo) cardiomyopathy 

Risk factors 
• Postmenopausal woman 

• Recent physical or emotional stressor 

Clinical features 

• Chest pain mimicking myocardial infarction 

• Decompensated heart failure 

• Moderate troponin elevation 

• ECG: ischemic changes in precordial leads 

Diagnosis 
• Catheterization: no obstructive CAD 

• Echo: LV apical hypokinesis, basilar hyperkinesis 

Treatment • Resolves in several weeks with supportive care 

A patient likely has stress-

induced (takotsubo) 

cardiomyopathy, also known 

as broken heart syndrome.  The 

condition most commonly 

affects postmenopausal 

women and is believed to 

result from a catecholamine 

surge brought on by acute 

physical or emotional stress 

(eg, recent cancer 

diagnosis).  There may be 

microvascular spasm with consequent ischemia and myocardial stunning that leads to 



impaired contraction.  The resulting left ventricular dysfunction is characteristically 

segmental, with mid- and apical hypokinesis and basilar hyperkinesis.  This leads to a 

distinctive balloon shape on echo that resembles an octopus trap (takotsubo means 

"octopus trap" in Japanese). 

Patients with stress-induced cardiomyopathy typically have chest pain that can mimic MI, 

and they may develop symptoms of decompensated heart failure (eg, dyspnea, lower 

extremity swelling).  ECG commonly shows evidence of ischemia (eg, ST elevation, T wave 

inversions) in the anterior precordial leads, and serum troponin can be moderately 

elevated.  However, coronary angiography reveals an absence of obstructive coronary 

artery disease.  Treatment is supportive, and the condition usually resolves on its own 

within several weeks. 

HIGH OUTPUT 
HEART FAILURE 

(HOHF) 

- Clinical signs include widened 

pulse pressure, strong 

peripheral arterial pulsation 

(e.g., brisk carotid upstroke), 

systolic flow murmur, 

tachycardia, and usually flushed 

extremities.  The left ventricle 

hypertrophies, and the point of maximal impulse is displaced to the left.  An ECG 

usually shows left ventricular hypertrophy.  

 

- Such patients are considered to have heart failure (despite their higher cardiac 

output) because the circulation is unable to meet the oxygen demand of the 

peripheral tissues.  Other causes of high-output cardiac failure include thyrotoxicosis, 

Paget disease, anemia, and thiamine deficiency.  Doppler ultrasonography is the 

preferred test to diagnose an AVF in the extremity, and surgical therapy is indicated 

for a large AVF 



ACE INHIBITORS 

Angiotensin II is a potent vasoconstrictor that also promotes aldosterone production in 

the adrenal cortex.  Aldosterone acts on the collecting ducts to increase renal sodium and 

water reabsorption.  The net result of RAAS activation is increased BP, total body 

sodium and water, and blood volume.  As a result, any drug that blocks the effect of 

angiotensin II or aldosterone enhances natriuresis. 

This patient's medication increases natriuresis, decreases serum angiotensin II 

concentration, and decreases aldosterone production.  Of the listed medications, only 

direct renin inhibitors (eg, aliskiren) cause these changes. 

……………. 

ACE is located within the lung vasculature 

Alpha-adrenergic blockers are direct vasodilators used to treat hypertension.  They 

decrease blood pressure but do not decrease angiotensin II or aldosterone 

concentrations or induce natriuresis. 

Loop diuretics do induce natriuresis, but the decreased blood volume stimulates renin 

release that in turn increases angiotensin II and aldosterone concentrations. 

BETA BLOCKER 
(BB) 

POISONING/SID
E EFFECTS 

A presentation of bradycardia, AV block, HoTN, and diffuse wheezing is suggestive of 

beta blocker overdose. Intoxication with calcium channel blockers, digoxin, and 

cholinergic agents could also cause similar symptoms, but wheezing is more specific for 

BB toxicity. The MC presentation is bradycardia and hypotension leading to cardiogenic 

shock, as evidenced by this patient'scold and clammy extremities.  Other effects 



include HoGlc, bronchospasm (beta 2 blockade), and neurological dysfunction (eg, 

delirium, seizures). 

The first steps in management are to secure the airway and give isotonic fluid boluses 

and IV atropine for initial treatment of hypotension and bradycardia.   

In patients with refractory or profound hypotension, the next step is to administer IV 

glucagon. Glucagon increases the intracellular levels of cAMP and has been effective in 

treating both BB and CCB toxicity.  

Bottomline: IV fluid + IV atropine – no response or profound HoTN → IV glucagon. 

Other therapies that can be used simultaneously or in succession include IV 

calcium, vasopressors (epi or norepi), high-dose insulin and glucose, and IV lipid 

emulsion therapy. 

…………….. 

Aminophylline is a methylxanthine, which acts by blocking phosphodiesterase, thereby 

increasing levels of cyclic AMP.  It causes bronchodilation and has positive 

inotropic/chronotropic effects, but has been used only experimentally in beta 

blocker toxicity. 

Digoxin-specific antibody (Fab) is the antidote for digoxin toxicity, which usually presents 

with fatigue, anorexia, nausea, blurred vision, disturbed color perception, and 

cardiac arrhythmias.  Wheezing is not a feature of digoxin toxicity. 

Symptoms of digoxin toxicity 

Cardiac • Life-threatening arrhythmias 

Gastrointestinal 

• Anorexia 

• Nausea & vomiting 

• Abdominal pain 

Neurologic 

• Fatigue 

• Confusion 

• Weakness 

• Color vision alterations 

Dobutamine is an inotropic agent that can cause significant vasodilation and 

worsen HoTN. Its use is not recommended in this setting. 

Temporary transvenous pacemaker can be used in patients with profound bradycardia. 

However, it usually fails to capture, and even adequate capture (with increases in 

HR) rarely results in improved CO and BP in the setting of severe overdose. 

Conventional beta blockers, which affect beta-1 receptors (eg, metoprolol, atenolol) or 

both beta-1 and beta-2 receptors (eg, propranolol), are associated with reduced insulin 



sensitivity and increased risk of developing type 2 diabetes mellitus.  Hemodynamic 

drug effects on skeletal muscle are likely a major driver of these findings. 

Normally, alpha-1 receptor stimulation causes vasoconstriction, which reduces glucose 

uptake into skeletal muscles; beta-2 receptor stimulation opposes this effect.  In the 

presence of beta blockade, alpha-1‒mediated effects are unopposed, leading to further 

reduction in glucose uptake,higher levels of circulating glucose, and 

resultant increased insulin secretion from the pancreas.  Insulin resistance is effectively 

increased (ie, insulin sensitivity is reduced).  As a result, patients experience weight 

gain.  A reduction in lipolysis in adipocytes (which is largely beta-1receptor–mediated) 

likely also contributes to weight gain. 

These side effects make conventional beta blockers an unfavorable option for 

hypertension management in patients with, or at high risk for, T2DM. 

…………….. 

Orthostatic hypotension is a common and often use-limiting adverse effect of alpha-1 

adrenergic blockers (eg, prazosin, doxazosin).  These drugs may actually improve insulin 

sensitivity via increased skeletal muscle blood flow. 

Dihydropyridine calcium channel blockers (eg, amlodipine, nifedipine) are associated with 

peripheral edema (due to fluid redistribution) but are not known to affect 

glucose tolerance. 

PULMONARY 
ARTERIAL 

HYPERTENSION 
(PAH/PHTN) 

Progressive shortness of breath, tricuspid regurgitation (TR; systolic murmur at the sternal 

border, increased with inspiration), peripheral edema, and echocardiogram findings are 

suggestive of pulmonary hypertension (PH).  PH is defined as mean pulmonary arterial 

pressure of >25 mm Hg at rest (normal <20 mm Hg).  PH can be idiopathic (group 1 PH) 

or secondary to left heart disease, chronic lung disease, or chronic thromboembolism, 

and is often multifactorial. 

Clinical features of pulmonary hypertension 

Classification 

• Pulmonary arterial hypertension (WHO group 1) 

• Due to left-sided heart disease (group 2) 

• Due to chronic lung disease (eg, COPD, ILD) (group 3) 

• Due to chronic thromboembolic disease (group 4) 

• Due to other causes (eg, sarcoidosis) (group 5) 

Symptoms 

• Dyspnea, fatigue/weakness 

• Exertional angina, syncope 

• Abdominal distension/pain 

Signs 

• Left parasternal lift, right ventricular heave 

• Loud P2, right-sided S3 

• Pansystolic murmur of tricuspid regurgitation 



• JVD, ascites, peripheral edema, hepatomegaly 

COPD = chronic obstructive pulmonary disease; ILD = interstitial lung disease; JVD = 

jugular venous distension; WHO = World Health Organization. 

This patient's PH is likely due to severe left ventricular (LV) systolic dysfunction (reduced 

EF and signs of pulmonary edema), which is a common cause of PH.  Management of PH 

due to LV systolic dysfunction should include loop diuretics and ACE inhibitors (or 

ARB), often with BB, and in some cases aldosterone antagonists. 

…………… 

Oxygen and/or bronchodilator therapy is indicated for PH due to hypoxemia from 

chronic lung disease.   

Graded exercise training improves long-term outcomes (walking distance, peak oxygen 

consumption, overall functional status) in all patients with PH, with or without LV systolic 

dysfunction.  However, the patient first needs appropriate stabilization of her underlying 

cardiac disease. 

Long-term anticoagulation is indicated for patients with PH due to chronic 

thromboembolic occlusion of pulmonary vasculature.   

COR 
PULMONALE 

Cor pulmonale refers to impaired 

function of the right ventricle 

caused by pulmonary 

hypertension that occurs due to 

underlying diseases of the lungs 

(COPD, interstitial lung disease), 

pulmonary vasculature (idiopathic 

pulmonary arterial hypertension), 

or obstructive sleep apnea.  By 

convention, right ventricular 

dysfunction due to left heart 

disease or congenital heart disease 

is not considered cor pulmonale. 

Patients with cor pulmonale 

typically present with exertional 

symptoms (eg, dyspnea, angina, 

syncope), anorexia or abdominal 

pain (due to hepatic congestion), 

and peripheral edema.  Physical 

examination may show a loud P2 

(pulmonic component of 2nd heart 

sound) and a right ventricular 3rd heart sound, tricuspid regurgitation murmur 

(holosystolic at the left lower sternal border, augments with inspiration), elevated jugular 



venous pressure with hepatojugular reflux, hepatomegaly with pulsatile liver, and 

occasionally ascites or pleural effusion.  The diagnosis of cor pulmonale is based primarily 

on clinical features and echocardiographic findings (eg, right ventricular hypertrophy, 

tricuspid regurgitation with right atrial enlargement).  If necessary, definitive diagnosis 

can be made using right heart catheterization showing elevated pulmonary artery 

systolic pressure (>25 mm Hg). 

……………. 

Complications of cirrhosis with portal hypertension include ascites, spontaneous bacterial 

peritonitis, and variceal bleeding. 

Patients with elevated PCWP typically have signs of pulmonary edema on 

lung auscultation. 

AORTIC 
STENOSIS (AS) 

S4: atrial kick (stiff ventricles) 

 

The murmur of hypertrophic cardiomyopathy can be easily confused with that of aortic 

stenosis. Both entities can cause a systolic crescendo-decrescendo murmur and an 54. 

(AS) is a common cause of angina as well as syncope and heart failure; however, such 

symptoms do not typically occur until the stenosis becomes severe, which is usually 

indicated by valve area <1 cm2.   

Because severe AS restricts stroke volume and typically leads to low pulse pressure (eg, 

<25 mm Hg), high pulse pressure (eg, 145 mm Hg − 82 mm Hg = 63 mm Hg) provides 

further evidence that the AS is not severe enough to contribute to the symptoms. 

……………. 

LVH due to AS does not typically occur until the valve area is <1 cm2.  This patient's mild 

LVH is likely due to systemic HTN. 

Clinical features of AS include: 

• Exertional symptoms - chest pain, dyspnea, dizziness, and syncope 

• Delayed and diminished carotid pulse (pulsus parvus et tardus) 

• Single and soft S2, audible S4 

• Harsh ejection (crescendo-decrescendo) systolic murmur in second right 

intercostal space with radiation to carotids 

A transthoracic echocardiogram (TTE) should be obtained in all patients with 

syncope due to suspected structural heart disease (AS, HCM, LV dysfunction, or 

cardiac tamponade) to confirm diagnosis and plan definitive management.  Patients with 

symptomatic, severe AS should be referred for aortic valve replacement. 

…………….. 



Neurological disease is only responsible for about 1% of patients presenting with 

syncope, and a detailed workup (CT or MRI of the brain, electroencephalogram) has low 

yield in the absence of specific neurological symptoms. 

Echocardiogram is recommended prior to exercise testing to assess for organic heart 

disease (cardiomyopathy or valvular heart disease).  Exercise stress testing is 

contraindicated in patients with symptomatic severe AS. 

Physical examination findings characteristic for this condition include increased intensity 

of apical impulse, narrow pulse pressure, and typical systolic murmur.  Exertional 

syncope is explained by aortic stenosis, which restricts activity-induced increment in 

cardiac output.  Age-dependant idiopathic sclerocalcific changes are the most frequent 

cause of isolated aortic stenosis in elderly patients.  Usually these changes do not result 

in significant narrowing of the aortal orifice, but sometimes stenosis is severe. 

…………….. 

HTN may contribute to aortal sclerocalcific changes, but does not cause aortic stenosis. 

Rheumatic endocarditis rarely leads to isolated aortic stenosis; besides that, valvular 

abnormalities typically present earlier in life. 

Bacterial endocarditis may lead to aortic insufficiency, but not stenosis. 

Patients with AS are asymptomatic for a prolonged period, and classic symptoms (eg, 

angina, syncope or presyncope, heart failure symptoms) typically occur in those 

with severe AS (valve area <1 cm2).  Some physical examination findings suggestive 

of severe AS include: 

• diminished and delayed carotid pulses ("pulsus parvus et tardus") 

• late-peaking, crescendo-decrescendo systolic murmur 

• soft and single S2 

The severe valvular stenosis obstructs left ventricular outflow, reducing pulse pressure 

and weakening systemic pulsation.  The highly thickened and calcified valve leaflets 

necessitate the generation of higher left ventricular pressure before they open, causing 

peak blood flow across the valve (and peak murmur intensity) to occur later in 

systole.  The severely stenotic valve leaflets also cause soft aortic valve closure (A2) 

and delayit to the point that it is nearly simultaneous with pulmonic valve 

closure (P2) (single S2). 

…………… 

As the mitral stenosis becomes severe, the diastolic murmur starts earlier and is heard 

immediately after the opening snap. 

An S3 can be heard in patients with chronic severe mitral regurgitation, chronic aortic 

regurgitation, and heart failure, and occasionally in those with high cardiac output states 

such as pregnancy or thyrotoxicosis.  Patients with severe AS may develop an S4 due to 



increased pressure load and concentric left ventricular hypertrophy, but an S3 is 

not typical. 

This patient with exertional presyncope and delayed carotid upstroke most likely has 

severe AS, and a late-peaking systolic murmur is expected. 

A loud S1 is typically heard in patients with mitral stenosis. 

Syncope has a broad differential diagnosis, from benign to life-

threatening conditions.  Exertional syncope usually portends an underlying pathologic 

cause, including ventricular arrhythmias (due to myocardial ischemia/infarction) and 

outflow tract obstruction (eg, aortic stenosis [AS], hypertrophic cardiomyopathy). 

The clinical presentation of progressive dyspnea on exertion, fatigue, and exertional 

syncope is suggestive of outflow obstruction.  Patients with fixed outflow 

obstruction (eg, severe AS) cannot increase cardiac output in response to exercise-

induced vasodilation, leading to hypotension, transient cerebral hypoperfusion, and 

decreased exercise tolerance, presyncope, or syncope.  Physical examination findings 

suggestive of severe AS include: 

1. Delayed (slow-rising) and diminished (weak) carotid pulse ("pulsus parvus and 

tardus") 

2. Presence of single and soft second heart sound (S2) 

3. Mid- to late-peaking systolic murmur with maximal intensity at the second 

right intercostal space radiating to the carotids 

……………… 

Blood pressure differential between the upper and lower extremities is seen with aortic 

coarctation, which can present with hypertension, headaches, blurred vision, epistaxis, 

and lower extremity claudication (due to reduced blood flow).  A continuous murmur can 

be heard at the left interscapular area due to turbulent flow across the coarctation or 

through large collateral vessels. 

An opening snap and a late diastolic murmur best heard at the apex are characteristic of 

mitral stenosis, which can present with decreased exercise tolerance, exertional dyspnea, 

and, less commonly, chest pain, hemoptysis, or lower extremity edema.  Exertional 

syncope is not seen. 

Pulsus paradoxus refers to an exaggerated decrease (>10 mm Hg) in systolic blood 

pressure (SBP) with inspiration.  It is commonly seen with pericardial diseases (eg, cardiac 

tamponade) and can occur with severe asthma and chronic obstructive 

pulmonary disease. 

Orthostatic (postural) hypotension refers to a drop in SBP >20 mm Hg or diastolic blood 

pressure >10 mm Hg within 2-5 minutes of standing from a supine position.   



Supravalvular 
AS 

- second most common type of AS, usually refers to congenital left ventricular outflow 

tract obstruction due to discrete or diffuse narrowing of the ascending aorta. best 

heard at the first ICS. Patients may also have unequal carotid pulses, differential blood 

pressure in the upper extremities (high-pressure jet in ascending aorta), and a 

palpable thrill in the suprasternal notch. 

- Patients with significant supravalvular AS develop left ventricular hypertrophy over 

time and can also have coronary artery stenosis as an associated anomaly. These 

changes, along with the increase in myocardial oxygen demand during exercise, can 

lead to subendocardial or myocardial ischemia → angina s/s w/ exercise. 

- An anomalous right coronary artery that courses between the aortic root and the 

main pulmonary trunk can become compressed during exercise, leading to anginal 

symptoms. 

Stretching of the papillary muscles can lead to mitral regurgitation, which causes a 

holosystolic or mid to late systolic murmur best heard at the cardiac apex. 

AORTIC 
REGURGITATIO

N 

Chronic aortic regurgitation 

Common 

etiologies 

• Congenital bicuspid aortic valve 

• Postinflammatory (eg, rheumatic heart disease, endocarditis) 

• Aortic root dilation (eg, Marfan syndrome, syphilis) 

Pathophysiology 

• Backflow from aorta into LV → ↑ LV end-diastolic volume 

• LV initially compensates with eccentric hypertrophy → ↑ SV 

& CO 

• Eventual LV dysfunction → ↓ SV & CO → heart failure 

Clinical 

findings 

• Decrescendo diastolic murmur 

• Widened pulse pressure (↑SBP & ↓DBP) 

• Rapid rise-rapid fall (“water-hammer”) pulsation 

• Abrupt carotid distension & collapse, “pistol-shot” femoral 

pulses 

CO = cardiac output; DBP = diastolic blood pressure; LV = left ventricle; SBP = 

systolic blood pressure; SV = stroke volume. 

AR leads to an early decrescendo diastolic murmur (begins immediately after A2), best 

heard with the diaphragm of the stethoscope along the left sternal border at the third 

and fourth intercostal spaces while the patient is sitting up, leaning forward, and holding 

a breath in full expiration. 

BAV is a common type of congenital heart disease in adults. In young patients, BAV can 

cause isolated AR due to valvular leaflet abnormalities or aortic root dilation; in older 

patients, it usually leads to aortic stenosis. Dilation of the aortic root or the ascending 

aorta can progress to aortic aneurysm and dissection, sometimes causing sudden 

death. Although some BAV cases develop sporadically, others have a Mendelian 



inheritance pattern (eg, autosomal dominant with incomplete 

penetrance), which explains the family history of cardiac problems in these patients. 

………….. 

Atrial septal defect (ASD) usually presents with a wide and fixed splitting of the S2.  An 

ejection systolic murmur can be heard over the left second intercostal space due to 

increased blood flow across the pulmonic valve.  Some patients with large ASDs and 

significant left-to-right shunting also have a mid-diastolic murmur resulting from 

increased flow across the tricuspid valve. 

Rheumatic heart disease involving the aortic valve is the most common cause of AR in 

the developing world.  However, BAV is the most common cause of isolated AR in young 

adults in developed countries. 

The murmur is high-pitched, blowing in quality, and best heard along the left sternal 

border at the third and fourth intercostal spaces with the patient sitting up and leaning 

forward while holding the breath in full expiration. 

……………… 

This murmur is usually benign and, in the absence of symptoms or other abnormal 

findings, does not require further evaluation. 

…………. 

Diastolic murmurs → always abnormal 

Long term, eccentric hypertrophy is maladaptive because it causes increased LV wall 

stress, which eventually leads to LV contractile dysfunction and decompensated heart 

failure. 

PULMONIC 
/PULMONARY 

STENOSIS 

Pulmonic valve stenosis 

Etiology 
• Congenital (usually isolated defect) 

• Rarely acquired (eg, carcinoid)  

Clinical 

presentation 

• Severe: Right-sided heart failure in childhood 

• Mild: Symptoms (eg, dyspnea) in early adulthood 

• Crescendo-decrescendo murmur (↑ on inspiration) 

• Systolic ejection click & widened split of S2 

Diagnosis • Echocardiography 

Treatment 
• Percutaneous balloon valvulotomy (preferred) 

• Surgical repair in some cases 



Pulmonic valve stenosis (PS) 

MCly occurs as an 

isolated congenital 

defect and rarely occurs as 

an acquired defect (eg, 

rheumatic fever, carcinoid 

syndrome).  

Severe PS is typically 

diagnosed early in life due to 

presentation of RHF, but 

patients with relatively mild 

PS often remain 

asymptomatic throughout 

childhood and develop 

symptoms (eg, dyspnea with 

exertion) in early adulthood. 

Cardiac auscultation reveals a 

pulmonic ejection click 

(high-pitch sound after 

S1 best heard 

during expiration) followed 

by a crescendo-decrescendo 

systolic murmur over the left 

second intercostal space. The 

murmur intensifies with 

inspiration when there is 

increased blood volume in 

the right side of the heart. 

The stenosis also causes the 

pulmonic valve to close later 

than usual, resulting 

in widened splitting of the 

aortic and pulmonic 

components of S2; the splitting is further increased during inspiration. 

…………….. 

ASD is a common congenital defect that leads to increased blood flow in the right side of 

the heart.  Patients can have a mid-systolic murmur due to increased flow across the 

pulmonic valve; however, the S2 is widely split without variation during respiration (wide 

and fixed splitting). 

A bicuspid aortic valve is the MC congenital defect seen in adults. Premature valvular 

calcification can lead to aortic stenosis (AS) in patients in their 40s and 50s, but AS would 

be unlikely in a 18-year-old woman.  AS typically causes a systolic murmur in the right 



second intercostal space; it also leads to narrowed or paradoxical splitting of S2 due to 

delayed closure of the aortic valve. 

Cardiac auscultation in patients with hypertrophic cardiomyopathy reveals a harsh 

systolic murmur at the left mid-sternal border; the murmur increases in intensity with 

maneuvers that decrease left ventricular blood volume (eg, Valsalva, standing). 

Patients with tricuspid regurgitation have a holosystolic murmur over the left lower 

sternal border that is intensified by an increase in venous return (eg, leg raising, deep 

inspiration, hepatic compression).  An ejection click or wide splitting of S2 is not present. 

MITRAL 
STENOSIS 

Mitral stenosis in adults 

Etiology 
• Rheumatic heart disease (vast majority of cases) 

• Age-related calcification, radiation-induced 

Clinical 

presentation 

• Exertional dyspnea, orthopnea, PND, hemoptysis 

• Pulmonary edema ± right-sided heart failure (eg, LE edema) 

• Atrial fibrillation, ↑ risk for systemic embolization 

Diagnosis 
• Opening snap with mid-diastolic rumble at the apex 

• Echocardiography: ↑ transmitral flow velocity 

Treatment • Percutaneous valvotomy or surgical repair/replacement 

LE = lower extremity; PND = paroxysmal nocturnal dyspnea. 

A left-sided hemiparesis can occur due to thromboembolic stroke from atrial fibrillation 

in the setting of mitral stenosis (MS).  



In a young patient from a developing country, progressive dyspnea, nocturnal cough, and 

hemoptysis are highly suggestive of MS due to rheumatic heart disease.  Long-standing 

MS leads to an increase in left atrial pressure, which in turn leads to elevated pulmonary 

pressures and pulmonary vascular congestion; these changes can cause dyspnea, 

orthopnea, paroxysmal nocturnal dyspnea, and hemoptysis and can eventually lead to 

right-sided heart failure. 

In addition, the increased left atrial pressure causes left atrial enlargement that 

predisposes to the development of atrial fibrillation (evidenced by palpitations and an 

irregular heartbeat), increasing the risk of left atrial thrombus formation and systemic 

thromboembolic complications (eg, stroke). 

…………………. 



 HCM is an inherited disorder of the 

cardiac sarcomere characterized by left 

ventricular hypertrophy that is most 

prominent at the interventricular 

septum.  Depending on the extent of 

hypertrophy and outflow tract obstruction, 

patients may have fatigue, exertional 

dyspnea, chest pain, palpitations, 

presyncope, or syncope.  Hemoptysis is not 

expected, and atrial fibrillation is rare. 

 

 

   Wolff-Parkinson-White 

(WPW) syndrome. 

Among patients with untreated MS, the prevalence of atrial fibrillation is up to 50%. 

MS impairs diastolic filling of the left ventricle and causes an increase in left atrial 

pressure, which leads to stretching of the left atrial walls.  This atrial stretch can 

disrupt electrical conduction and trigger arrhythmogenic electrical foci; atrial fibrillation 

most commonly originates from arrhythmogenic foci in the pulmonary veins. 



Atrial fibrillation can induce ADHF in the setting of MS because many patients with MS 

require the additional left ventricular filling supplied by atrial contraction (ie, atrial kick at 

end-diastole) to remain compensated. Atrial fibrillation in the setting of MS also carries 

an even higher thrombogenic risk than nonvalvular atrial fibrillation, and routine 

anticoagulation with warfarin is indicated regardless of CHA2DS2-Vasc score. 

MITRAL VALVE 
PROLAPSE 

(MVP) 

- Cardiac auscultation in patients with MVP typically shows nonejection clicks and/or 

mid to late systolic murmurs of mitral regurgitation (MR). Squatting from a standing 

position increases venous return (ie, preload), which in turn causes an increase in left 

ventricular size and volume. This leads to a delay in the valve prolapse, with a later 

click and shorter murmur. However, in patients with severe MR (from MVP or 

otherwise), the murmur may increase in intensity with squatting due to an increase in 

after1oad. Echocardiogram is used to confirm the diagnosis. 

- Several nonspecific 

symptoms (atypical chest 

pain, dyspnea, palpitations, 

dizziness, anxiety, and panic 

disorder) and nonspecific 

electrocardiographic 

changes have been 

attributed to MVP. These 

signs and symptoms in 

patients with MVP is often 

called MVP syndrome. 

However, MVP syndrome is 

not a validated entity, and 

patients should be reassured about the benign nature of the symptoms. 

- Normally functioning bicuspid aortic valves typically produce a prominent ejection 

click followed by a mid-systolic murmur 

- Rheumatic heart disease is uncommon in developed countries. It may lead to MR, but 

MS is a more common complication. The murmur of MA is diastolic, often with 

presystolic accentuation. 



As the severity of 

leaflet dysfunction and 

MR worsens, the 

murmur becomes 

holosystolic and the 

click may not be 

audible. The 

third heart sound is 

from left ventricular 

volume overload and 

does not necessarily 

represent congestive 

heart failure. Chronic 

severe MR can cause 

left atrial dilation, 

which can eventually 

lead to atrial fibrillation 

(symptoms 

of palpitations). 

……………. 

Infective endocarditis can cause MR due to inadequate leaflet coaptation or, rarely, 

leaflet perforation.  It is unlikely in a patient who has no accompanying signs or 

symptoms (eg, fever, embolic findings) suggesting infective endocarditis. 

Mitral annular calcification refers to a degenerative process involving the fibrous annulus 

of the mitral valve.  It is a common incidental finding in older adults and is usually 

associated with mild-to-moderate MR.  Mitral annular calcification is less likely to cause 

significant MR in a younger patient. 

Rheumatic heart disease can cause mitral stenosis, MR, and aortic 

regurgitation.  However, it is a much less common cause of chronic MR than MVP. 

PERIPHERAL 
VASCULAR 

DISEASE 
(PVD/PAD) 

Patients with PAD and intermittent claudication have an estimated 20% 5-year risk of 

nonfatal myocardial infarction and stroke and a 15%-30% 5-year risk of death due to 

cardiovascular causes.  The risk rises exponentially with progression of PAD, with an 

estimated 25% 1-year risk of cardiovascular mortality in patients with critical limb 

ischemia.  The presence of PAD is a coronary artery disease risk equivalent, and these 

patients should be managed with aggressive risk factor modification for prevention of 

cardiovascular morbidity and mortality. 

……………… 

Abdominal aortic aneurysm (AAA) can be detected in approximately 10% of patients with 

PAD.  The risk of AAA rupture is increased in patients with large aneurysm diameter (>5.5 



cm), aortic expansion rate >0.5 cm/year, female gender, current ongoing smoking, 

and HTN. 

The majority of patients (70%-80%) with intermittent claudication continue to have stable 

claudication symptoms at 5 years.  Approximately 10%-20% of patients progress to 

worsening claudication, and only 1%-2% progress to develop critical limb ischemia with 

rest pain, nonhealing ulcer, and tissue gangrene that may require limb amputation. 

PAD is a CAD risk equivalent, and the medical therapy for such patients should include 

aggressive risk factor modification with counseling for smoking cessation, lipid-lowering 

therapy, and evaluation and treatment for HTN and DM. 

If a patient is started appropriately on low-dose aspirin and statin therapy.  The next 

step is to enroll the patient in a supervised exercise program.  Exercise therapy for 

a minimum of 12 weeks, with 30-45 minutes of exercise at least 3 times a week, is 

recommended for all patients with claudication.  The goal is to reproduce the 

claudication symptoms during each session.  Supervised exercise programs have been 

shown in multiple clinical trials to reduce symptoms and improve the maximum 

walking distance in these patients. 

…………….. 

Pentoxifylline has NOT been shown to provide any significant symptomatic 

improvement and is not recommended for use in patients with intermittent 

claudication.  

Cilostazol should be considered in patients who have persistent symptoms despite 

antiplatelet therapy and adequate supervised exercise programs. 

Indications for statin therapy in prevention of ASCVD 

Secondary prevention 

• Established ASCVD 

o Acute coronary syndrome 

o Stable angina 

o Arterial revascularization (eg, CABG) 

o Stroke, TIA, PAD 

Primary prevention 

• LDL ≥190 mg/dL 

• Age ≥40 with diabetes mellitus 

• Estimated 10-year risk of ASCVD >7.5%-10% 

ASCVD = atherosclerotic cardiovascular disease; CABG = coronary artery bypass 

grafting; PAD = peripheral artery disease; TIA = transient ischemic attack. 

Intermittent claudication and ankle-brachial index results (ie, <0.9) are consistent 

with peripheral artery disease (PAD) in the left lower extremity.  A supervised graded 

exercise program is the most useful intervention to improve functional capacity and 



reduce claudication in PAD patients.  Other measures for treating PAD include smoking 

cessation, aggressive diabetes control (ie, hemoglobin A1c <7%), and BP control. 

PAD is a manifestation of atherosclerotic cardiovascular disease (ASCVD).  Statins 

reduce the risk of cardiovascular events in patients with ASCVD, and current guidelines 

recommend the initiation of both low-dose aspirin and statin therapy (eg, daily 

atorvastatin) for secondary prevention in all patients with known ASCVD.  In addition to 

PAD, other manifestations of ASCVD include myocardial infarction, stable or unstable 

angina, coronary or other arterial revascularization, and stroke or transient ischemic 

attack. 

……………… 

Aspirin does not consistently reduce claudication symptoms, but it is indicated in 

combination with a statin to reduce cardiovascular risk in patients with clinically 

significant PAD. 

Fibrates (eg, fenofibrate) are highly effective in lowering serum triglycerides and have 

more modest efficacy in raising HDL and lowering LDL.  However, statins provide superior 

cardiovascular benefit and are first-line therapy for both secondary and primary 

prevention of ASCVD. 

Surgical revascularization is reserved for patients with limb-threatening complications 

(eg, nonhealing ulcers), significant limitation in activities of daily living, or failure to 

respond to exercise and pharmacologic therapy. 

Heparin is used for acute thrombotic occlusions related to PAD.  However, chronic 

warfarin therapy has not been shown to improve outcomes in PAD patients. 

Educational objective: 

Both low-dose aspirin and statin therapy are indicated for secondary prevention of 

cardiovascular events in all patients with known atherosclerotic cardiovascular disease 

(ASCVD).  Peripheral artery disease is a manifestation of ASCVD, as is myocardial 

infarction, stable or unstable angina, coronary or other arterial revascularization, and 

stroke or transient ischemic attack. 

ACUTE LIMB 
ISCHEMIA (ALI) 

Norepinephrine, a first-line vasopressor for treatment of septic shock, acts on both alpha-

1 and beta-1 adrenergic receptors, and its alpha-1 agonist properties produce 

potent vasoconstriction.  This vasoconstriction increases MAP to provide circulation to 

critical organs (eg, brain); however, it also decreases perfusion to peripheral structures 

such as the distal digits.  The resulting digital ischemia, which is 

typically bilateraland symmetric, can lead to tissue necrosis (eg, dry gangrene) if 

prolonged. 

In a similar fashion, vasopressor-induced vasoconstriction can negatively impact the 

intestines (causing mesenteric ischemia) and/or kidneys (causing renal failure). 

……………… 



Necrotizing infection of myofascia (ie, necrotizing fasciitis) can cause skin color changes 

(due to underlying soft tissue infection) and systemic toxicity (eg, fever, 

hypotension).  However, the skin and soft tissue involvement is not typically bilateral and 

symmetric and would likely be rapidly progressive in the absence of 

surgical debridement. 

 Given this patient'srecent anterior ST-segment elevation myocardial infarction (STEMI), 

his ALI is most likely due to embolization of a left ventricular (LV) mural thrombus. 

Patients with a large anterior STEMI from occlusion of the proximal LAD artery are 

at highest risk for LV aneurysm formation, especially when reperfusion therapy is 

unfeasible or delayed (eg, treatment initiated after 8 hr of ischemia).  When an LV 

aneurysm forms, the infarcted muscle fails to contract (or even balloons outward) during 

systole and is associated with a low ejection fraction and stasis of adjacent blood.  This 

may lead to formation of an LV thrombus that can embolize, causing stroke or ALI. 

In addition to emergency treatment of ALI (eg, heparin infusion, vascular surgery 

consultation), the patient should undergo transthoracic echocardiography (TTE) with 

contrast to assess for an LV aneurysm and/or residual thrombus.  The presence of either 

finding may impact the duration of anticoagulation. 

………………… 

HIT typically occurs 5-10 days after initiation of heparin therapy.  Patients with HIT are 

prone to thrombosis, and venous is more common than arterial thrombosis.  However, 

lower extremity venous thrombosis, which can be detected with venous Doppler study, 

typically causes swelling and/or warmth. 

Femoral arterial cannulation during PCI can be complicated by acute thrombosis or 

pseudoaneurysm (with subsequent thrombosis), which may be detected on groin 

ultrasound. However, the resulting ALI would affect the ipsilateral lower leg (ie, right 

leg), and the femoral pulse would be abnormal. 



Current guidelines recommend the use of the CHA2DS2-VASc score for thromboembolic 

risk assessment in patients with AF.  Patients with a CHA2DS2-VASc score ≥2, are at high 

risk of thromboembolic events and should be managed with anticoagulation therapy.  In 

these patients, the benefit of lowered embolization risk outweighs the risk of bleeding 

(eg, ICH). 

Apixaban is a non–vitamin K antagonist oral anticoagulant (NOAC) that directly inhibits 

factor Xa, preventing it from cleaving prothrombin to thrombin.  The NOACs (eg, 

apixaban, dabigatran, rivaroxaban, edoxaban) significantly reduce systemic 

embolization risk with similar or superior efficacy as warfarin but with decreased risk 

of severe bleeding (eg, hemorrhagic stroke) and no need for routine INR testing.  In 

contrast, antiplatelet therapy with aspirin or a combination of aspirin and clopidogrel is 



significantly less effective in reducing thromboembolic risk compared with anticoagulant 

therapy with NOACs or warfarin. 

……………… 

Cilostazol is a phosphodiesterase inhibitor occasionally used for symptomatic 

management of patients with intermittent claudication.  Although cilostazol also 

suppresses platelet aggregation, it is not indicated for primary thromboembolic event 

prevention in patients with AF. 

CCBs (eg, diltiazem) and BBs (eg, metoprolol) are used for heart rate control in patients 

with AF.  Rate control helps manage symptoms and avoid hemodynamic instability from 

rapid ventricular response; however, unlike anticoagulation, it does not prevent 

thromboembolic events. 

CHRONIC 
VENOUS 

INSUFFICIENCY 
 

* 
** 

Chronic stasis dermatitis: 

increased pressure damages 

capillaries causing loss of 

fluid, plasma proteins and 

erythrocytes into the tissue. 

Erythrocyte extravasation 

causes hemosiderin 

deposition and the classic 

coloration of stasis dermatitis. 

Inflammation of venules and 

capillaries as 

well as fibrin deposition and 

platelet aggregation cause 

microvascular disease and 

ultimately ulcerations will occur. Stasis 

dennatitis most classically involves the medial 

leg below the knee and above the medial 

malleolus. Xerosis is the most common early 

finding; lipodermatosclerosis and ulcerations 

characterize late disease. Clinical presentation: 

scaling, weeping, superficial erosions, and 

pitting edema. Itching and achy pain are 

common but usually mild. Acute inflammation 

manifest as erythema and warmth resembling cellulitits 

(unlike cellulitis, its B/L and symmetric). Chronic findings: 

red/brown discoloration (hemosiderin), woody 

indurationm and fibrosis. Microvascular dz, plt 

aggregation, and ↑ expression of proteolytic enzymes  → 

chronic, irregular ulcers (med malleolus). Skin heals poorly 

over involved areas. 

………….. 



- Duplex US isn’t routinely performed but can confirm venous HTN and reflux and R/O 

VT in pts w/ acute U/L s/s. Mgmt: stocking, leg elevation, exercise, and avoid 

prolonged standing. 

- Inguinal LN bx is indicated for LL malignancy, esp. 

melanoma. 

- Thyroid dermopathy: in Graves, presents as induration and 

thickening of skin over the shins (pretibial myxedema). It present 

w/ other s/s of Graves (proptosis…). 

- Allergin patch testing can be considered for chronic LL 

extremity dermatitis that worsens despite appropriate tx or 

involves specific areas of allergin exposure (under footwear). 

- Necrobiosis lipoidica diabeticorum (NLD): Bcz skin lesions 

might precede the onset of DM, pts should be screened w/ a Hgb 

A1c or FBG. Although it occurs in the pretibial area, it presents as 

multifocal lesions w/ a brownish hue, dilated blood vessels, and central epidermal 

atrophy. 

Pitting edema is the most common physical 

examination finding.  In relatively severe 

cases, redirection of blood from the deep venous 

system to the superficial venous system may lead to 

other physical examination findings, including 

abnormal venous dilation (eg, telangiectasia, varicose 

veins), skin discoloration, lipodermatosclerosis, or skin 

ulceration (characteristically on the medial aspect of 

the lower leg).  Risk factors for CVI include advancing 

age, obesity, family history, pregnancy, sedentary 

lifestyle, previous LE trauma, and previous LE venous 

thrombosis. 

The diagnosis of CVI is usually based on history and physical examination, and initial 

treatment includes leg elevation, exercise, 

andcompression stockings.  Patients who do 

not respond to initial conservative measures 

should undergo venous duplex ultrasound to 

confirm the diagnosis of CVI by identification 

of venous reflux (retrograde venous blood 

flow) in the deep venous system. 

……………. 



Diuretics (eg, furosemide) are useful in the management of heart failure, which is unlikely 

in this patient given the lack of dyspnea and the normal jugular venous pressure.   



VENTRICULAR 
TACHYCARDIA 

(v-tach) 

This patient's rhythm strip shows a regular wide-complex tachycardia with 2 fusion 

beats, which are essentially diagnostic for sustained monomorphic ventricular 

tachycardia (SMVT). Patients with CAD and LV systolic dysfunction are at increased risk 

of 

ventricular arrhythmias, including VT and ventricular fibrillation (VF). 

Management of patients with SMVT depends on symptoms and hemodynamic 

status.  Patients with SMVT who are clinically and hemodynamically stable can be initially 

managed with antiarrhythmic drugs.  IV amiodarone is usually the preferred agent, 

and other agents (eg, procainamide (IA), sotalol (III), lidocaine (IB)) are reserved for 

patients who do not respond to amiodarone.  Antiarrhythmics can convert the SMVT to 

sinus rhythm and avoid the need for urgent electrical cardioversion. 



…………… 

PSVT is usually a regular, narrow-complex tachycardia; fusion beats are not seen. 

Digoxin is used for rate control in supraventricular arrhythmias (eg, atrial flutter, atrial 

fibrillation, atrial tachycardia), especially in patients with HoTN and/or heart failure who 

are unable to tolerate BBs or CCBs.  However, it is not indicated for patients with SMVT 

and can potentially worsen ventricular arrhythmias. 

Patients with persistent tachyarrhythmia who are severely symptomatic (eg, altered 

mental status, acute heart failure or pulmonary edema, ischemic chest pain) or 

hemodynamically unstable (hypotension, signs of shock) should be managed with 

immediate synchronized electrical cardioversion.  Patients with VF or pulseless VT should 

be managed with immediate defibrillation (unsynchronized shock).   

Esmolol is an ultra-short-acting beta blocker used for rapid rate control in atrial flutter 

or fibrillation. It has no role in the management of SMVT. 

 

 

 

 

 

 

 

 



Torsades de pointes (TdP) is a form of polymorphic ventricular tachycardia with a 

cyclic or sinusoidal alteration of QRS axis and/or morphology ("twisting of the points").  It 

occurs in the setting of congenital or acquired QT interval 

prolongation.  A patient likely has medication-induced prolongation of QT interval (due 

to fluconazole and moxifloxacin), which along with a history of alcoholism (electrolyte 

imbalances), cardiomyopathy and HIV, predisposes him to develop TdP. 

Causes of acquired long QT syndrome 

Medications 

• Diuretics (due to electrolyte imbalances) 

• Antiemetics (eg, ondansetron) 

• Antipsychotics (eg, haloperidol, quetiapine, risperidone) 

• Tricyclic antidepressants 

• Selective serotonin reuptake inhibitors (eg, citalopram) 

• Antiarrhythmics (eg, amiodarone, sotalol, flecainide) 

• Antianginal drugs (eg, ranolazine) 

• Anti-infective drugs (eg, macrolides, fluoroquinolones, 

antifungals) 

Metabolic 

disorders 

• Electrolyte imbalances (↓ potassium, ↓ magnesium, 

↓ calcium) 

• Starvation 

• Hypothyroidism 

Bradyarrhythm

ias 

• Sinus node dysfunction 

• Atrioventricular block (2nd or 3rd degree) 

Others 

• Hypothermia 

• Myocardial ischemia/infarction 

• Intracranial disease 

• HIV infection 

Arrhythmic episodes can present with palpitations, presyncope or syncope, and may 

resolve spontaneously or degenerate into ventricular fibrillation and result in sudden 

cardiac death. Immediate defibrillation is indicated in unstable patients with TdP. IV 

magnesium is the first-line therapy in conscious and stable patients with episodes of 

TdP; this is followed by identification and removal/correction of the offending causes. IV 

magnesium is effective even in patients with normal serum magnesium concentrations. 

………….. 

Amiodarone is a class III antiarrhythmic, and is used both for atrial and ventricular 

tachycardia (VT).  It is used occasionally in patients with polymorphic VT (and normal 

baseline QT interval) due to myocardial ischemia or infarction.  It has no role in the 

management of patients with TdP. 



Atropine is used in the treatment of symptomatic sinus bradycardia or atrioventricular 

nodal block.  

Calcium gluconate is useful for patients with cardiotoxicity due to hyperkalemia.  It is 

occasionally used in patients with BB and/or CCB overdose (when?). ECG of patients with 

hyperkalemia shows peaked T waves, followed by lengthening of the PR and QRS 

intervals, eventually resulting in a sine wave. 

 

Sodium bicarbonate is useful in the management of patients with TdP due to 

quinidine use.  It is also beneficial in patients with cardiac arrest due to metabolic 

acidosis, hyperkalemia, or TCA overdose. 

Sotalol is a class III antiarrhythmic agent that causes QT prolongation and TdP; it is 

therefore not useful in this setting. Patients being initiated on sotalol therapy for other 

indications should be admitted to the hospital for serial ECG and 

cardiac rhythm monitoring. 



 

This patient with palpitations has a history of ischemic heart disease (ie, myocardial 

infarction), placing him at increased risk for ventricular arrhythmia; his ECG reveals a 

regular, wide-complex tachycardia consistent with ventricular tachycardia.  Cardiac 

arrhythmias often alter the waveform of jugular venous pulsation (JVP), which is 

representative of the hemodynamic changes in the right atrium throughout the cardiac 

cycle.  Normal JVP consists of 3 waves that correspond to increases in right atrial 

pressure: 

• A wave caused by right atrial contraction, closely followed by tricuspid valve 

closure 

• C wave caused by right ventricular contraction against a closed tricuspid valve 

• V wave, representing the peak of right atrial filling, just prior to reopening of the 

tricuspid valve 

Cannon A waves, as seen in this patient, are intermittent, prominent A waves caused 

by the surge in jugular venous pressure that occurs due to right atrial contraction against 

a closed tricuspid valve; these waves can be seen with any arrhythmia involving AV 

dissociation, such as v-tach, which is characterized by self-propagation within the 

ventricles without communication with the atria. 

Other arrhythmias in which cannon A waves are commonly seen include complete AV 

block, single chamber pacemaker? and frequent PVCs.  Patients may sometimes report 



symptoms associated with cannon A waves, including headache, jaw pain, and sensation 

of neck pulsation. 

…………… 

Left-sided valvular disease (eg, 

aortic regurgitation) does not 

typically affect the shape of the 

JVP waveform; however, severe 

disease can lead to 

decompensated heart failure and 

an increase in baseline jugular 

venous pressure (the entire 

waveform is shifted upward). 

 Atrial fibrillation causes 

an absent A wave on the JVP 

waveform because there is no 

organized atrial contraction.  ECG 

would show an irregularly 

irregular rhythm. 

 

 Pericardial effusion may lead 

to cardiac tamponade (eg, 

hypotension, dilated neck veins, 

muffled heart sounds), which can 

cause a flattened y descent due 

to external right ventricular 

compression with restricted 

diastolic filling. 

 

 

 

 



 

 Tricuspid regurgitation causes 

a prominent V wave and absent x 

descent due to elevation of right 

atrial pressure throughout 

ventricular systole. 

STATINS 

- Patients age >40 with diabetes have been shown to benefit significantly from lipid-

lowering therapy with statin drugs and initiation of appropriate dietary and exercise 

lifestyle modifications. The dose of medication chosen is partially dependent on 

overall risk of cardiovascular disease. Diabetic patients age 40-75 with an estimated 

risk ≥7.5% should be given high intensity statin therapy (atorvastatin 40-80 mg or 

rosuvastatin 20-40 mg daily). Those with a 10-year risk <7.5% may be considered for 

moderate-intensity therapy (eg, atorvastatin 10-20 mg, simvastatin 20-40 mg). 

- Fish oil ↓ TGs. However, a statin is the first-line therapy in patients with mild-to-

moderate hypertriglyceridemia for whom the goal of therapy is cardiovascular risk 

reduction. Fish oil supplementation has not been found to significantly improve 

cardiovascular outcomes or mortality. 

- Most experts now recommend initiation of metformin therapy at the time of 

diagnosis of diabetes. Some suggest that motivated patients with a hemoglobin A1c 

only minimally above goal (<7.5%) may consider a brief trial of intensive lifestyle 



modification before initiating medication. But in either strategy, a sulfonylurea such as 

glimepiride would not be recommended as initial therapy. 

- Niacin (nicotinic acid): may worsen glucose control in diabetic patients. Studies have 

failed to show additional benefit of niacin in the prevention of coronary heart disease 

in patients on statin therapy. 

- Diabetic patients age 40-75 should be treated with statin therapy in addition to 

lifestyle modification and glucose control. 

Indications for statin therapy in prevention of ASCVD 

Secondary prevention 

• Established ASCVD 

o Acute coronary syndrome 

o Stable angina 

o Arterial revascularization (eg, CABG) 

o Stroke, TIA, PAD 

Primary prevention 

• LDL ≥190 mg/dL 

• Age ≥40 with diabetes mellitus 

• Estimated 10-year risk of ASCVD >7.5%-10% 

ASCVD = atherosclerotic cardiovascular disease; CABG = coronary artery bypass 

grafting; PAD = peripheral artery disease; TIA = transient ischemic attack. 

This patient has several risk 

factors for atherosclerotic 

cardiovascular 

disease (ASCVD), including 

smoking, hyperlipidemia, age, 

and male sex.  In such patients, 

the estimated 10-year ASCVD 

risk should be calculated using 

the Pooled Cohort Equations 

cardiovascular 

risk calculator.  Patients with an 

estimated 10-year ASCVD risk 

>7.5%-10% (guidelines vary on 

the exact cutoff) should be initiated on statin therapy for primary prevention of 

ASCVD.  If tolerated, atorvastatin or rosuvastatin is usually preferred because of a 

relatively higher potency than other statins (eg, simvastatin, pravastatin). 

Statin therapy is also recommended for primary prevention of ASCVD in patients with 

LDL ≥190 mg/dL (which is suggestive of familial hypercholesterolemia) and those age 

≥40 with diabetes mellitus, regardless of calculated ASCVD risk.  Patients with established 

ASCVD (eg, history of ACS) should be on statin therapy for secondary prevention. 

…………….. 



Lifestyle modifications (eg, healthy diet, weight loss, aerobic exercise) are appropriate to 

reduce cardiovascular risk in all patients.  However, statin therapy is also indicated 

in this patient with an estimated 10-year ASCVD risk >7.5%-10%. 

Niacin is effective in raising HDL levels and reducing LDL levels, and fish oil containing 

omega-3 polyunsaturated fatty acids is effective in reducing serum triglyceride 

levels.  However, despite the favorable effects of these agents on lipid profile, neither 

agent has demonstrated consistent benefit in cardiovascular disease prevention and 

outcomes.  Statins have a greater proven benefit and are first-line therapy in both 

secondary and primary prevention of ASCVD. 

Low-dose aspirin (eg, 81 mg daily) is indicated for secondary prevention in patients with 

established ASCVD and also for primary prevention of ASCVD in high-risk patients age 

50-70.  However, it is not typically indicated for primary prevention in patients age <50 

because the protective cardiovascular benefit may be too small to outweigh the 

increased risk of bleeding. 

Statins inhibit HMG-CoA reductase, a rate-limiting enzyme in the intracellular 

biosynthesis of cholesterol that converts HMG-CoA to mevalonate.  The decreased 

hepatic cholesterol activates cellular signals that increase the number of LDL receptors on 

liver cell membranes.  These LDL receptors remove circulating LDL and deliver it to the 

cell's interior, where it is digested.  The net effect is reduced serum LDL with minimal 

change in liver LDL.  However, a minority of patients can develop hepatic dysfunction as a 

result. 

Statin-induced myalgias can occur in 2%-10% of patients, but significant myositis with 

elevated creatine kinase is uncommon.  Myalgias tend to present as symmetrical proximal 

muscle weakness or tenderness.  Statins decrease coenzyme Q10 synthesis, which is 

involved in muscle cell energy production and possibly contributes to statin-induced 

myopathy. 

……………. 

Immune-mediated reactions are responsible for a variety of drug-induced conditions 

such as membranous glomerulonephritis induced by captopril. 

Costochondritis - Tenderness of the costochondral or costosternal junctions. Caused by exercise, lifting 

…etc. Pain worsens w/ movment, deep inspiration, or coughing. Self-lmited w/in ww 

(in some, up to a yr). Initial mgmt.: reassurance, topical or systemic analgesics (e.g., 

acetaminophen, NSAIDs). 

- Eso pH testing is occasionally used to confirm GERD in pts w/ persistent s/s and 

normal endoscopy. Pts typically have intermittent burning chest pain after meals or at 

night. 



CHOLESTEROL 
EMBOLISM 

- Aortic atherosclerotic plaques occur 

in patients with risk factors for 

atherosclerosis (Table) and can lead to 

systemic emboli (cerebral, visceral, or 

lower extremity). Embolism can happen 

spontaneously, but occurs more 

commonly during vascular procedures 

such as peripheral angiography or 

interventions, guidewire or catheter 

manipulations during cardiac 

catheterization, and IABP insertion. 

-  The diagnosis should be suspected 

in patients with a constellation of 

acute/subacute RF, typical skin 

manifestations, and/or GI s/s (eg, N, 

abdl pain) after a recent vascular 

procedure. Livedo blanches w/ 

pressure. Laboratory studies may show 

eosinophilia, eosinophiluria, and hypocomplementemia in cases of recent 

atheroembolism. Urinalysis is typically benign, with few cells or casts. When the 

diagnosis remains unclear, skin or renal biopsy may be performed for 

confirmation.  

- CIN usually begins to resolve within 3-5 days; renal atheroembolism often shows 

delayed-onset kidney injury. Moreover, CIN is not associated with multisystem 

involvement  

Atheroembolism occurs when an atherosclerotic 

plaque is disrupted and cholesterol crystals and 

debris are showered into the circulation.  This 

leads to partial or total occlusion of arterioles 

with resultant tissue or organ ischemia.  Risk 

factors for atheroembolism are advanced 

age, obesity, smoking, HrCH, 

HTN, and DM. Atheroembolism is most 

commonly seen as a complication of cardiac 

catheterization and other vascular procedures. 

Clinical manifestations can 

be immediate or delayed (>30 days after 

inciting event). Atherosclerotic plaques in the 

aortic arch can embolize to the brain and cause 

cerebral infarction. Diffuse showering of emboli 

into the peripheral circulation can cause 

intestinal ischemia, GI bleeding, pancreatitis, 

and AKI.  Skin manifestations are the MC complication (34% of patients) and include 



"blue toe syndrome" (cyanotic toes with intact pulses), livedo reticularis (reticular, lacy 

skin discoloration/erythema that blanches on pressure), gangrene, and ulcers. 

Examination of the retina may show Hollenhorst plaques, bright, yellow, refractile plaques 

in the retinal artery, which indicate a proximal source such as the internal carotid artery. 

Treatment of atheroembolism is primarily supportive.  Atheroembolism also reinforces 

the indication for statin therapy in patients with atherosclerotic vascular disease.  Some 

patients may have renal dysfunction that persists beyond 2 weeks (compared to contrast 

nephropathy, which usually resolves within 1 week). 

………….. 

Vasospasm is not a common complication of cardiac catheterization and is an unlikely 

cause of this patient's toe discoloration, abdominal pain, and elevated creatinine. 

Allergic reactions to iodine typically occur in patients with prior history of contrast 

reactions or atopic diseases (eg, asthma).  Immediate reactions may cause flushing, 

pruritus, or angioedema; delayed hypersensitivity reactions can present days after iodide 

administration with various cutaneous manifestations.  However, the combination of 

cyanotic toes, abdominal pain, and renal failure post-cardiac catheterization is most 

suggestive of atheroembolism.  Similarly, although autoimmune vasculitis can cause 

cyanosis and renal injury, the timeline of presentation suggests atheroembolism. 

The most common side effects of angiotensin-converting enzyme inhibitors include 

cough, increased serum creatinine (often transient), and hyperkalemia.  Angioedema is a 

rare complication and presents with asymmetric nonpitting swelling of the lips, tongue, 

face, or larynx (causing airway obstruction).  Visceral angioedema (affecting the small 

intestine) can occur and typically presents with abdominal pain, ascites, vomiting, 

and diarrhea. 

ANAPHYLAXIS 
Anaphylaxis 

Triggers 

• Food (eg, nuts, shellfish) 

• Medications (eg, β-lactam antibiotics) 

• Insect stings 

Clinical 

manifestations 

• Cardiovascular 

o Vasodilation → hypotension & tissue edema 

o Tachycardia 

• Respiratory 

o Upper airway edema → stridor & hoarseness 

o Bronchospasm → wheezing 

• Cutaneous 

o Urticarial rash, pruritus, flushing 

• Gastrointestinal 

o Nausea, vomiting, abdominal pain 



Treatment 

• Intramuscular epinephrine 

• Airway management & volume resuscitation 

• Adjunctive therapy (eg, antihistamines, 

glucocorticoids) 

Latex is a plant-derived material that became widely used in the medical community (eg, 

surgical gloves) in the late 20th century.  A high rate of allergic reaction among patients 

and health care workers was soon recognized, and recent efforts have been made to 

minimize the use of latex.  However, latex gloves continue to be used in some 

surgical/procedural settings, and many short-term Foley catheters still contain latex. 

Latex can lead to a spectrum of IgE-mediated type 1 hypersensitivity reactions, 

including isolated urticarial skin rash (eg, erythema, wheals), rhinoconjunctivitis, and 

anaphylaxis.  Reaction typically occurs in individuals with previous or repeated 

exposure (occupational exposure is common in hospital housekeepers) that results in 

"sensitization" by the development of IgE antibodies to latex antigens.  Anaphylaxis is the 

result of a widespread response to antigen, leading to massive release of histamine and 

other substances from mast cells and basophils.  

…………….. 

 Early sepsis is characterized by vasodilation and an increase in cardiac output that is 

initially able to maintain near-normal blood pressure.  Rapid development of hypotension 

and absence of a known infection make early sepsis less likely. 

Fat embolism can occur following a long-bone (eg, femur) fracture and classically 

presents with dyspnea, neurological impairments (eg, confusion, seizures, focal deficits), 

and a petechial rash. However, the clinical manifestations of fat embolism do not occur 

until at least 12-24 hours following injury, and this patient's rash is urticarial (not 

petechial), which is suggestive of hypersensitivity reaction. 

The rash of toxic shock syndrome is erythematous and desquamating rather 

than urticarial. 

 

 

 

 

 

 

 

 



CARDIOGENIC 
SHOCK 

Hemodynamic measurements in shock 

Parameter 
Hypovolemic 

shock 

Cardiogenic 

shock 

Obstructive 

shock 

Septic 

shock 

CVP 

(right-sided 

preload) 

↓ ↑ ↑ ↓ 

PCWP 

(left-sided 

preload) 

↓ ↑ ↓* ↓ 

Cardiac 

index 

(LV output) 

↓ ↓ ↓ ↑ 

SVR 

(afterload) 
↑ ↑ ↑ ↓ 

SvO2 ↓ ↓ ↓ ↑ 

CVP = central venous pressure; LV = left ventricular; PCWP = pulmonary capillary 

wedge pressure; SvO2 = mixed venous oxygen saturation; SVR = systemic vascular 

resistance. 

*In tamponade, left-sided preload is decreased, but measured PCWP is paradoxically 

increaseddue to external compression by pericardial fluid. 

 

Respiratory distress and shock could be due to a number of causes (eg, septic, 

cardiogenic, obstructive); hemodynamic monitoring (eg, via pulmonary artery 

catheterization) can elucidate the etiology.  In this patient with chest pain, hypotension, 

and severe dyspnea, the hemodynamic parameters suggest likely cardiogenic shock due 

to an acute myocardial infarction. 



 

Disruption of blood flow to the myocardium results in myocardial death, which can lead 

to impaired contractility and acute left ventricular systolic failure. 

• Decreased myocardial contractility leads to a low cardiac index (CI) and resulting 

hypotension and reflexive tachycardia.  Failure of forward flow causes blood to 

back up into the lungs, resulting in pulmonary edema (eg, dyspnea, tachypnea, 

hypoxemia).  

• Pulmonary capillary wedge pressure (PCWP), which provides an estimate of left 

atrial pressure, is elevated.  In an effort to maintain organ perfusion, systemic 

vascular resistance (SVR) is increased via vasoconstriction, resulting in cool 

extremities. 

Advanced age, HTN, and hyperlipidemia all increased his risk of myocardial infarction, 

particularly after a procedure (eg, lung biopsy). 



……………….. 

The primary disturbance in anaphylaxis and septic shock is peripheral vasodilation 

resulting in decreased SVR.  CI is initially increased due to the decrease in SVR.  PCWP is 

usually low in both sepsis and anaphylaxis due to displacement of intravascular volume.  

Pulmonary artery embolism causes decreased blood delivery through the pulmonary 

circulation to the left atrium.  Right-sided tension pneumothorax causes pinching of the 

vena cava with decreased venous return to the right atrium.  Although both of these 



conditions can develop following a lung biopsy, they generally lead to obstructive shock, 

typically with low PCWP and CI. 

Pulmonary parenchymal hemorrhage describes diffuse alveolar hemorrhage, which 

results in hypoxemia but would cause a responsive elevation (rather than depression) 

in CI. 

Volume depletion (eg, massive hemorrhage) causes decreased venous return to the right 

atrium and can lead to hypovolemic shock.  PCWP and CI are both low. 

SEPTIC SHOCK A patient with an infected sacral decubitus ulcer, hypotension, tachycardia, tachypnea, 

and mental status changes likely has septic shock (fever or hypothermia are not always 

present, especially among older patients).  Septic shock is a form of distributive shock 

characterized by: 

• Decreased systemic vascular resistance (SVR) (ie, reduced afterload) due to 

peripheral vasodilation 

• Decreased (or low normal) pulmonary capillary wedge pressure (PCWP) (ie, left 

atrial pressure) due to capillary leakage, which causes decreased preload 

• Elevated mixed venous oxygen (MvO2) saturation due to hyperdynamic 

circulation (as cardiac output is increased in response to reduced SVR to maintain 

peripheral tissue perfusion) with an inability of tissues to adequately extract 

oxygen (may develop lactic acidosis from tissue hypoperfusion) 

In late septic shock, cardiac output can decrease. 

……………… 

Increased intrapericardial pressure can cause obstructive shock due to cardiac 

tamponade.  Patients will have equalization of cardiac chamber end-diastolic pressures 



with increased right atrial pressure, right ventricular pressure, and PCWP (although blood 

flow to the left atrium is decreased, PCWP is increased due to external 

compression).  Cardiac output is decreased, causing low MvO2. 

Neurogenic shock is a form of distributive shock in which a CNS injury disrupts 

sympathetic pathways and leads to a reduction in SVR.  Bradycardia is typical, MvO2 is 

usually low (improved peripheral oxygen extraction due to lower flow), and no underlying 

infection is present. 

Mineralocorticoid deficiency (eg, due to primary adrenal insufficiency) is a form of 

distributive shock that usually presents with hypotension from low aldosterone 

levels.  Patients have low SVR with associated hyperkalemia and hyponatremia. 

HEAT RELATED 
ILLNESSES 

 

A young military recruit - with hyperthermia, confusion, and multiorgan dysfunction - has 

findings suggestive of exertional heat stroke (EHS).  In excessive ambient heat or in 

atmospheres with more than 75% humidity, sweating (the body's main mechanism of 



heat dissipation) may be inadequate to cool the body, and hyperthermia can result.  This 

patient was taking an antihistamine, which also has anticholinergic activity and can 

further impair heat dissipation. 

EHS is defined as a body temperature >40 C (104 F) with CNS dysfunction and other 

tissue or organ dysfunction. Seizures, ARDS (e.g., hypoxemia and crackles), DIC 

(prolonged coagulation markers), and hepatic or renal failure may 

occur. Although anhidrosis is often described as a classic finding, patients can 

have heavy sweating. Dehydration is common, resulting in HoTN, 

tachycardia, hemoconcentration (high hemoglobin, elevated leukocyte and platelet 

counts) and elevated BUN. Leukocytosis is also the result of severe stress. 

Treatment includes immediate rapid cooling, preferably with ice-water immersion, fluid 

resuscitation, and management of metabolic and end-organ complications.  There is no 

role for antipyretic therapy as EHS does not involve a change in the hypothalamic set 

point for temperature. 

Nonexertional (or classic) heat stroke can have similar clinical features and potential 

complications.  It occurs in the absence of strenuous activity and typically 

affects elderly patients with significant underlying comorbidities that limit their ability 

to escape or cope with excessive heat.  Management for nonexertional heat stroke 

emphasizes evaporative cooling (eg, spraying lukewarm water while fans blow air on 

the patient's skin), rather than ice-water immersion, which is associated with 

increased mortality in nonexertional heat stroke. 

…………… 

Anticholinergic toxicity may also present with hyperthermia and tachycardia.  However, 

dry skin (not profuse sweating), nonreactive mydriasis (pupillary dilation with 

ineffective accommodation), and decreased bowel sounds are expected.  Multiorgan 

dysfunction (DIC and ARDS) is uncommon. 

Serotonin syndrome and malignant hyperthermia are uncommon causes of 

hyperthermia.  Serotonin syndrome is typically seen in patients taking SSRIs.  Malignant 

hyperthermia is usually triggered by certain anesthetic agents, although it can also be 

seen in susceptible individuals following extreme exertion.  However, malignant 

hyperthermia causes muscular rigidity, and serotonin syndrome in particular is 

associated with significant HTN and myoclonus, which are not seen in EHS (dehydration 

→ HoTN…). 

A number of cases of hyperthermic sympathomimetic toxicity have been reported in 

competitive athletes using performance-enhancing stimulants.  However, HTN and 

mydriasis would be expected. 

 .............. 

Heat exhaustion? 



AGEING In general, orthostatic hypotension results from insufficient constriction of blood vessels 

in the lower extremities on standing, which may be due to a defect in autonomic reflexes, 

decreased intravascular volume, or medications.  Some baroreceptor sensitivity is lost 

as a normal part of aging.  Arterial stiffness, decreased norepinephrine content of 

sympathetic nerve endings, and reduced sensitivity of the myocardium to sympathetic 

stimulation all contribute to a tendency toward orthostatic hypotension with age. 

…………… 

Normal changes to the aging heart include decreased resting and maximal cardiac 

output, decreased maximum heart rate, increased contraction and relaxation time of 

heart muscle, increased myocardial stiffness during diastole, decreased myocyte number, 

and pigment accumulation in myocardial cells.  Increased ventricular wall stiffness 

contributes to the development of heart failure with preserved ejection failure (diastolic 

dysfunction) but does not play a role in orthostatic hypotension. 

 

The adrenal medulla continues to release catecholamines in response to stress (fight or 

flight) throughout life.  It does not participate in the fine control of blood pressure. 

 

Although the glomerular filtration rate (GFR) tends to decline with old age, a decreased 

GFR would promote sodium retention and expansion of the intravascular volume, 

counteracting orthostatic hypotension. 
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INTERNAL MEDICINE 

PULMONARY & CRITICAL CARE 

PNEUMOTHOR
AX 

Despite the potential benefits, positive pressure mechanical 

ventilation can cause numerous complications including alveolar damage, 

pneumothorax, and hypotension.  Patients with underlying lung disease such 

as acute respiratory distress syndrome (ARDS), pneumonia, or obstructive 

airway disease are especially predisposed to barotrauma due to the already 

compromised lung tissue. 

In ARDS, lung injury causes inflammation and edema, leading to alveolar 

collapse and poor oxygenation.  Positive end-expiratory pressure (PEEP) 

maintains airway pressures above atmospheric pressure at the end of 

expiration, preventing alveolar collapse, increasing the functional residual 

capacity, and decreasing the work of breathing.  Unfortunately, delivery of 

positive pressure ventilation to such patients can rupture the fragile lung 

parenchyma, resulting in air leakage into the pleural 



space.  Pneumothorax may result, which can cause absent breath sounds on 

the affected side (eg, right in the image) and lead to compression of 

structures in the mediastinum and impaired right ventricular filling, 

resulting in hypotension and tachycardia.  As the intrapleural space fills with 

air, intrathoracic pressure increases and results in decreased venous 

compliance.  When the central veins lose their ability to stretch and expand 

(ie, increased venous stiffness), the central venous pressure also rises. 

…………………. 

Cardiac tamponade can lead to hypotension and an elevated central venous 

pressure, but unilateral absence of breath sounds is far more suggestive of 

tension pneumothorax. 

If the endotracheal tube shifts into the right main-stem bronchus, atelectasis 

of the left lung can result.  Mucous plugging can also cause 

atelectasis.  Patients with atelectasis present with cough, dyspnea, and 

decreased oxygen saturation.  However, atelectasis does not lead to 

compression of the mediastinum, so hypotension or other serious vital sign 

derangements would not be expected. 

ARDS Acute pancreatitis can be complicated by acute respiratory distress syndrome 

(ARDS) in approximately 15% of patients.  In patients with ARDS, mechanical 

ventilation improves oxygenation by 

providing an increased fraction of 

inspired oxygen (FiO2) and positive 

end-expiratory pressure (PEEP) to 

prevent alveolar collapse.  The goal is 

to maintain arterial partial pressure of 

oxygen (PaO2) at 55-80 mm Hg, which 

roughly corresponds to oxygen 

saturations >88%-95%.  Immediately 

following intubation, a high 

FiO2 (eg, >60%, or 0.6) is usually 

provided, and ventilator settings can 

subsequently be adjusted based on the 

results of the first arterial blood gas analysis. 

The PaO2, an important measure of oxygenation, is influenced mainly by 

FiO2 and PEEP.  The arterial partial pressure of carbon dioxide (PaCO2), a 

measure of pulmonary minute ventilation, is affected mainly by the 

respiratory rate (RR) and tidal volume (TV).  In this case, the patient's initial 

blood gas values indicate appropriate ventilation (normal PaCO2) and more 

than adequate oxygenation.  However, prolonged, high FiO2 can 

cause oxygen toxicity as it can lead to the formation of proinflammatory 

oxygen free radicals and predispose to atelectasis as alveolar nitrogen is 



displaced, resulting in worsened oxygenation.  Although there is no strict 

cutoff FiO2 value for oxygen toxicity, FiO2 levels <60% are considered 

generally safe.  

…….. 

Decreasing PEEP would lower oxygenation by decreasing the number of 

alveoli available for gas exchange, resulting in shunting.  Although this would 

also address an increased PaO2, dropping the FiO2 is preferable to decrease 

the likelihood of oxygen toxicity. 

Acute respiratory distress syndrome 

Risk factors 
• Infection, trauma, massive transfusion, 

acute pancreatitis 

Pathophysiology 
• Lung injury: Inflammation → fluid leakage 

into alveoli 

Diagnosis 

• New respiratory distress within 1 week of 

clinical insult 

• Bilateral lung opacities on imaging 

• Pulmonary edema not explained by heart 

failure 

• Hypoxemia with PaO2/FiO2 ratio <300 mm Hg 

Management 
• Mechanical ventilation (low TV, high PEEP, 

high FiO2) 

FiO2 = fraction of inspired oxygen; PaO2 = partial pressure of 

arterial oxygen; PEEP= positive end-expiratory pressure; TV = tidal 

volume. 



A patient with sepsis from postpartum endometritis has rapidly progressive 

dyspnea, diffuse crackles, bilateral lung infiltrates, and respiratory 

failure.  With the fraction of 

inspired oxygen (FiO2) at 100% 

(or 1.0 with no units), she 

requires maximal oxygen 

support to maintain an 

acceptable arterial oxygen 

(PaO2) of 60 mm Hg with a 

resulting 

PaO2/FiO2 ratio (P/F) of 60 mm 

Hg.  This presentation is most 

consistent with acute 

respiratory distress 

syndrome (ARDS) due to 

sepsis. 

ARDS risk factors include 

infections, trauma, and other conditions (eg, massive transfusion). 

Sepsis results in systemic inflammation, which can cause damage of the 

pulmonary capillaries, loss of surfactant, recruitment of inflammatory 

cytokines, and diffuse alveolar damage (DAD) with leakage of bloody and 

proteinaceous fluid into the alveoli and alveolar collapse. The end result 

is impaired gas exchange, decreased lung compliance, and pulmonary 

hypertension commonly requiring invasive mechanical ventilation.  on chest 

imaging.  The PaO2 drops and leads to an increased FiO2 requirement to 

maintain adequate tissue oxygenation; in ARDS, P/F <300 mm Hg. 

…….. 

Diffuse alveolar hemorrhage (DAH) can cause respiratory distress and diffuse 

bilateral infiltrates.  DAH can be due to DAD (underlying pathologic lesion of 

ARDS) but is often associated with specific drugs or rheumatologic 

conditions and commonly presents with cough, fever, hemoptysis, and a 

hemoglobin drop. 

Although she receives 5 L of intravenous fluids, this patient has no signs of 

fluid overload or heart failure (eg, jugular venous distension, S3 on cardiac 

examination, cardiomegaly on chest x-ray).  Her mild lower extremity edema 

is likely due to pregnancy or increased capillary permeability from sepsis and 

volume resuscitation. 

Pulmonary thromboembolism can cause respiratory distress, but the 

presentation is usually more acute and chest x-rays more commonly reveal 

nonspecific findings (eg, atelectasis, effusions, cardiomegaly). 



ARDS in the setting of acute pancreatitis.  Increased serum concentrations of 

pancreatic enzymes (eg, phospholipase A2) can cross the pulmonary 

capillaries, damaging the lungs and causing an inflammatory cascade.  This 

ultimately leads to leakage of bloody and proteinaceous fluid into the alveoli, 

alveolar collapse due to loss of surfactant, and diffuse alveolar 

damage.  Clinically, ARDS presents as dyspnea, tachypnea, and significant 

hypoxemia, with bilateral alveolar infiltrates on chest x-ray. 

Most patients with ARDS require mechanical ventilation with the following 

goals: 

• Avoiding complications of mechanical ventilation by using lung-

protective strategies such as low tidal volume 

ventilation (LTVV):  LTVV (6 mL/kg of ideal body 

weight) decreases the likelihood of overdistending alveoli and 

provoking barotrauma due to high plateau pressures (pressure 

applied to small airways and alveoli).  LTVV improves mortality in 

patients with ARDS.  In contrast, higher tidal volumes in ARDS may 

result in elevated pulmonary pressures due to the work of forcing 

larger volumes into stiff lungs (decreased compliance), leading to 

increased alveolar distension. 

• Providing adequate oxygenation:  Increasing the fraction of inspired 

oxygen (FiO2) administered by the ventilator improves oxygenation; 

however, prolonged FiO2 levels >0.6 are associated with oxygen 

toxicity.  Increasing positive end-expiratory pressure (PEEP) also 

improves oxygenation by preventing alveolar collapse at the end of 

expiration, thereby decreasing shunting and the work of 

breathing.  Given the severe hypoxemia seen in ARDS, PEEP levels up 



to 15-20 cm H2O may be necessary to maintain oxygenation.  The 

goal is arterial partial pressure of oxygen (PaO2) at 55-80 mm Hg or 

peripheral saturation (SpO2) at 88%-95% (ie, preventing 

SpO2 <88%, not <92%) (Choices A and E). 

………… 

Neuromuscular blocking agents help improve gas exchange and patient 

synchronization with the ventilator while reducing oxygen consumption and 

barotrauma risk.  However, a mortality benefit has not been 

definitively established. 

Permissive hypercapnia is well tolerated and is not associated with increased 

mortality in ARDS. 

 ARDS is an inflammatory condition associated with infections, trauma, or 

other conditions (eg, massive transfusion, pancreatitis).  Lung injury causes 

release of proteins, inflammatory cytokines, and neutrophils into the alveolar 

space.  This leads to leakage of bloody and proteinaceous fluid into the 

alveoli, alveolar collapse due to loss of surfactant, and diffuse alveolar 

damage, which results in alveolar collapse and impaired gas exchange due to 

physiologic shunting and increased physiologic dead space. 

Hypoxemia (partial arterial pressure of oxygen <60 mm Hg), 

reflects inadequate oxygenation.  In general, oxygenation may be improved 

by increasing either the fraction of inspired oxygen (FiO2) or positive end-

expiratory pressure (PEEP) provided by the mechanical ventilator. 

• PEEP prevents alveolar collapse during respiratory cycles and may 

also reopen some alveoli that have already collapsed, reducing 

shunting. Increasing PEEP would not only improve oxygenation but 

also directly counteract one of the mechanisms by which ARDS causes 

hypoxemia.  High PEEP approaches may improve mortality in patients 

with severe ARDS. 

• FiO2: In patients requiring high levels of FiO2, PEEP levels should be 

increased (as long as a normal plateau pressure can be maintained [to 

reduce the risk of barotrauma]) to allow for reductions in the FiO2 as 

oxygenation improves. 

……………….. 

Increasing the tidal volume would increase peak inspiratory pressure, thereby 

increasing the risk of barotrauma. 



ARDS is an inflammatory condition that can develop in the setting of 

infection (eg, sepsis, pneumonia), trauma, or other conditions (eg, massive 

transfusion, pancreatitis).  Lung injury causes the release of proteins, 

inflammatory cytokines, and neutrophils into the alveolar space.  This leads to 

leakage of bloody and proteinaceous fluid into the alveoli, alveolar collapse 

due to loss of surfactant, and diffuse alveolar damage.  As a result: 

• Gas exchange is impaired due to ventilation-perfusion mismatch 

• Lung compliance (ability to expand) is decreased (stiff lungs) due to 

both loss of surfactant and increased elastic recoil of edematous 

lungs 

• Pulmonary arterial pressure is increased (pulmonary hypertension) 

due to hypoxic vasoconstriction, destruction of lung parenchyma, and 

compression of vascular structures 

from positive airway pressure in 

mechanically ventilated patients 

Findings suggestive of ARDS include 

respiratory distress, diffuse crackles on 

lung examination, severe hypoxemia, 

and bilateral alveolar infiltrates on 

chest imaging, which occur within a 

week of an insult.  The partial pressure 

of arterial oxygen (PaO2) decreases and 

leads to an increased fraction of 

inspired oxygen (FiO2) requirement.  As 

a result, PaO2/FiO2 (P/F) is decreased (<300 mm Hg) with lower P/F ratios 

indicating more severe degrees of ARDS. 

……………… 

ARDS causes shunting with an increased alveolar-arterial (A-a) oxygen 

gradient.  In contrast, hypoventilation and decreased FiO2cause hypoxemia 

with a normal A-a gradient. 

In ARDS, pulmonary arterial pressure (measure of pulmonary vascular 

resistance) is commonly elevated whereas pulmonary capillary wedge 

pressure (surrogate measure for left atrial pressure; helpful in diagnosing 

volume overload) is normal. 

SYSTEMIC 
SCLEROSIS Clinical features of pulmonary hypertension 

Classification 
• PAH (WHO group 1) 

• Due to left-heart disease (group 2) 



• Due to chronic lung disease (eg, COPD, ILD) 

(group 3) 

• Due to chronic thromboembolic disease (group 4) 

• Due to other causes (eg, sarcoidosis) (group 5) 

Symptoms 

• Dyspnea, fatigue/weakness 

• Exertional angina, syncope 

• Abdominal distension/pain 

Signs 

• Left parasternal lift, RV heave 

• Loud P2, right-sided S3 

• Pansystolic murmur of tricuspid regurgitation 

• JVD, ascites, peripheral edema, hepatomegaly 

COPD = chronic obstructive pulmonary disease; ILD = interstitial 

lung disease; JVD = jugular venous distension; WHO = World 

Health Organization. 

CREST syndrome (calcinosis cutis, Raynaud phenomenon, esophageal 

dysmotility with reflux, sclerodactyly, telangiectasia) is strongly associated 

with limited cutaneous systemic sclerosis (SS).  African American patients 

are most commonly affected by SS, and vascular dysfunction is a prominent 

component of the disease.  Raynaud phenomenon is present in 

approximately 90% of patients and typically precedes other disease 

manifestations by several years.  Pulmonary arterial hypertension (PAH) is 

also common, especially in the limited cutaneous subtype of SS. 

Systemic sclerosis subtype characteristics 

Limited cutaneous Diffuse cutaneous 

• Scleroderma on head & distal 

UE 

• Prominent vascular 

manifestations 

o Raynaud phenomenon 

o Cutaneous telangiectasia 

o Pulmonary arterial 

hypertension 

• CREST syndrome 

• Anticentromere antibodies 

• Better prognosis 

• Scleroderma on trunk & UE 

• Prominent internal organ 

involvement 

o Scleroderma renal crisis 

o Myocardial ischemia & 

fibrosis 

o Interstitial lung disease 

• Anti-Scl-70 (topoisomerase-1) 

antibodies 

• Anti-RNA polymerase III 

antibodies 

• Worse prognosis 



UE = upper extremities. 

 

PAH results from intimal hyperplasia of the pulmonary arteries and typically 

presents with progressive dyspnea.  Patients may also experience exertional 

syncope or presyncope (eg, lightheadedness) due to right ventricular (RV) 

failure and inadequate venous return to the left atrium.  Physical examination 

should demonstrate RV heave (or parasternal heave), which is an impulse 

palpated immediately to the left of the sternum that suggests RV 

enlargement.  A loud pulmonary component of the second heart sound and 

signs of right heart failure (eg, peripheral edema, hepatomegaly) may also 

be present. 

…………….. 

Aortic coarctation causes increased blood flow to the upper extremities and 

decreased blood flow to the lower extremities, resulting in brachial-femoral 

pulse delay.   

Wide and fixed splitting of the second heart sound occurs in an atrial septal 

defect (ASD).  An uncorrected ASD can eventually lead to right-sided heart 

failure (and dyspnea) in adults, but PAH due to SS is more likely in a patient 

with a history of Raynaud phenomenon. 

Right heart catheterization is the most accurate method of measuring 

pulmonary arterial pressure (PAP); however, echocardiography can 

noninvasively provide a reliable estimate of PAP and confirms pulmonary 

hypertension (resting PA systolic pressure >30 mm Hg). 

In systemic sclerosis (SS), a common mechanism of pulmonary hypertension 

is hyperplasia of the intimal smooth muscle layer of the pulmonary 

arteries leading to increased pulmonary vascular resistance.  This condition is 

referred to as pulmonary arterial hypertension (PAH).  The lung parenchyma 

is generally unaffected in PAH, which is evidenced by the absence of 

infiltrates on chest x-ray and normal FEV1 and FEV1/FVC ratio on 

pulmonary function testing (PFT). 

…………….. 

Alveolar spaces filled with fibroblasts are consistent with interstitial lung 

disease (ILD), which is a common cause of secondary pulmonary 

hypertension in patients with SS.  However, in pulmonary hypertension due 

to ILD, PFT should demonstrate a restrictive pattern with FEV1 <80% of 

predicted (as well as low FVC and normal or high FEV1/FVC ratio).  In 

addition, reticular opacities should be present on chest x-ray. 



Bronchial wall thickening with mucus plugs occurs in bronchiectasis, which 

like ILD may cause secondary pulmonary hypertension due to chronic 

hypoxia.  Autoimmune diseases such as SS do have a rare association with 

bronchiectasis; however, pulmonary function testing should reveal an 

obstructive pattern with an FEV1/FVC ratio <70% of predicted. 

Septal widening with hemosiderin-loaded macrophages is characteristic of 

pulmonary edema due to left-sided heart failure, which can cause secondary 

pulmonary hypertension.  Pleural effusion and evidence of pulmonary edema 

(eg, Kerley B lines, bilateral infiltrates) would be expected on chest x-ray. 

PULMONARY 
HYPPPERTENSI

ON 

Pulmonary hypertension is defined as a mean pulmonary arterial pressure 

≥25 mm Hg at rest.  It is seen following the narrowing of the precapillary 

vessels, the loss of the pulmonary capillary bed, or passive backpressure from 

the post capillary vessels from any cause.  It can be classified as follows: 

• Group 1 - Pulmonary arterial hypertension (PAH), which can 

be idiopathic (primary PAH) or due to drugs (phen-phen), HIV, or 

connective tissue diseases (e.g., Scleroderma) 

• Group 2 - Pulmonary hypertension due to left heart disease 

• Group 3 - Pulmonary hypertension due to chronic lung disease or 

hypoxemia 

• Group 4 - Pulmonary hypertension due to chronic thromboembolic 

disease 

• Group 5 - Pulmonary hypertension due to other causes (eg, 

hematologic, systemic disorders)  

The clinical features of pulmonary hypertension remain the same regardless 

of the underlying cause.  Dyspnea, weakness, and fatigue are early 

complaints, which may be followed by chest pain, hemoptysis, syncope, or 

hoarseness (due to compression of the recurrent laryngeal nerve).  Right 

ventricular failure develops late in the disease and manifests with right 

ventricular heave, jugular venous distension, tender hepatomegaly, ascites, 

edema, etc.  Chest x-ray would show enlargement of the pulmonary arteries 

with rapid tapering of the distal vessels (pruning) and enlargement of the 

right ventricle.  An ECG may show right axis deviation, which is due to right 

ventricular strain and hypertrophy due to pulmonary 

hypertension.  Untreated pulmonary hypertension would eventually lead to 

cor pulmonale.   

………………. 

MS, MVP, and LV failure can cause secondary pulmonary hypertension; 

however, signs and symptoms of pulmonary venous congestion (eg, 

cephalization) would be seen. 



Emphysema and chronic bronchitis are unlikely in a patient who is young and 

a nonsmoker.  X-ray findings in chronic bronchitis are nonspecific but can 

include increased bronchovascular markings; findings in emphysema can 

include hyperinflation and bullae.  Viral pneumonia is unlikely to be 

associated with clear lung fields and would not cause right axis deviation. 

Pulmonary fibrosis is a possibility but it is typically associated with some 

physical findings (eg, crackles) and chest x-ray abnormalities.  Scleroderma 

would cause pulmonary fibrosis, which eventually leads to secondary 

pulmonary hypertension. 

ACUTE HEART 
FAILURE 

This patient most likely has an exacerbation of congestive heart 

failure (CHF).  His history of coronary artery disease (with risk factors of 

uncontrolled hypertension and smoking) puts him at risk for heart failure due 

to left ventricular dysfunction. On pulmonary examination, patients with 

worsening CHF will commonly have bibasilar crackles.  Decreased breath 

sounds at the bases could be due to pleural effusions from CHF.  Wheezing 

can occasionally be present in heart failure (ie, cardiac asthma). 

Although this patient with an extensive smoking history may have 

concomitant chronic obstructive pulmonary disease (COPD), a CHF 

exacerbation is more likely than a COPD exacerbation given his crackles and 

his arterial blood gas (ABG) findings of hypoxia as well as hypocapnia 

and respiratory alkalosis; by contrast, a COPD exacerbation is less likely to 

cause bilateral crackles and more likely to cause significant (rather than 

occasional) wheezing and respiratory acidosis (acute or acute-on-chronic) 

due to CO2 retention.  More specific testing for CHF would include 

assessment of the B-type natriuretic peptide (BNP) and the pulmonary 

capillary wedge pressure. 

……………… 

A panic attack is unlikely to progress over a week or to cause crackles 

or hypoxia. 

MITRAL 
STENOSIS 

The patient's presentation suggests mitral stenosis (MS).  MS is most 

commonly due to rheumatic fever, which typically occurs during childhood 

but can happen at any age.  There can be a latent period of several years 

before symptom onset (usually in the 4th or 5th decade of life).  Typical 

symptoms include gradual and progressively worsening dyspnea on exertion, 

orthopnea, and hemoptysis (due to pulmonary edema).  Symptoms are 

usually precipitated by exercise or conditions causing tachycardia (eg, fever, 

anemia, pregnancy).  

Auscultation shows a loud first heart sound, opening snap after S2 (best 

heard at the apex), and a low-pitched diastolic rumble best heard at the 

cardiac apex (patient lying on the left side in held expiration). 



MS causes eventual backflow of blood into the left atrium, leading to 

elevated left atrial and pulmonary vascular pressures.  This typically progress 

over years to cause left atrial enlargement, which can compress the recurrent 

laryngeal nerve to cause persistent 

cough or hoarse voice.  The 

enlargement can also displace the 

left main stem bronchus.  About 

70% of these patients develop 

atrial fibrillation, which would 

explain the palpitations and 

irregularly irregular rhythm noted 

on this patient's ECG. 

……………… 

ILD can also present with 

progressive dyspnea, persistent 

cough, and atrial arrhythmias 

(multifocal atrial tachycardia or 

frequent atrial premature beats) causing palpitations.  Chest x-ray typically 

shows increased reticular or nodular interstitial markings without left main 

stem bronchus displacement. 

ASPERGILLOSIS 

Aspergillus is a ubiquitous fungus that most people encounter 

daily.  Conidia are inhaled into the lung and convert to potentially 

pathogenic hyphae.  Infection is rare in immunocompetent patients as 

macrophages, neutrophils, and T cells rapidly neutralize and clear the 

organism.  However, patients with severe immunocompromise 



(eg, prolonged neutropenia, post-transplant) are far more likely to 

develop invasive disease. 

Invasive pulmonary aspergillosis is characterized by the classic triad of 

fever, pleuritic chest pain, and hemoptysis.  CT scan of the chest usually 

reveals nodules with surrounding ground-glass opacities ("halo 

sign").  Diagnostic testing includes serum biomarkers for cell wall 

components (eg, galactomannan assay) and sputum 

stain/culture.  Occasionally, bronchoscopy with bronchoalveolar lavage and 

biopsy are required if noninvasive testing is inconclusive.  Patients are treated 

with 1-2 weeks of intravenous voriconazole plus an echinocandin (eg, 

caspofungin) and then transitioned to prolonged therapy with oral 

voriconazole alone.  The mortality rate is >50%. 

This patient's pancytopenia is likely due to his recent stem cell transplant 

combined with immunosuppressive therapy. 

……………….. 

CMV is a common opportunistic infection that may cause pneumonitis 

marked by dyspnea, nonproductive cough, low-grade fever, and (usually) 

patchy or diffuse ground-glass opacities on CT scan.  

Candida rarely causes active infection in the lung.  Invasive Candida more 

commonly causes eye, skin, muscle, vascular, or central nervous 

system disease. 

Reactivation of pulmonary tuberculosis commonly occurs in patients with 

immunosuppression and may manifest with fever, hemoptysis, dyspnea, and 

upper lobe pulmonary disease; however, thick sputum and nodules with 

surrounding ground glass opacities are more characteristic of aspergillosis. 



 

Aspergillus is a ubiquitous fungus that most people encounter daily.  Conidia 

are inhaled into the lung and convert to potentially pathogenic 

hyphae.  Patients 

with immunocompetency rapidly 

clear the organism and rarely 

develop infection; however, a 

subset of immunocompetent 

patients with a history 

of pulmonary disease (eg, 

cavitary tuberculosis) may 

develop chronic pulmonary 

aspergillosis (CPA) at sites of 

lung damage.  Diagnosis is made 

by the presence of all 3 of the 

following: 

• >3 months of symptoms - fever, 

weight loss, fatigue, cough, hemoptysis, and/or dyspnea 

• Cavitary lesion(s) containing debris, fluid, or an aspergilloma (fungus 

ball) 

• Positive Aspergillus IgG serology 

Therapy depends on symptoms and severity of disease; antifungal 

medication (eg, itraconazole, voriconazole), surgery (to prevent hemoptysis), 

and bronchial artery embolization (for hemoptysis with extensive disease) 

may be used together or separately. 



A simple aspergilloma is sometimes categorized as CPA but is typically 

quiescent (aside from occasional mild cough or hemoptysis) with no 

systemic symptoms. 

 

Criteria for each intervention 

…………… 

Actinomyces israelii is an anaerobic bacterium that usually causes 

cervicofacial infections.  Rarely, Actinomyces may cause an indolent 

pneumonia with weight loss, fever, cough, and CT scan findings of pulmonary 

nodules or lobar consolidation (not a cavitary lesion with a fungus ball). 

 Bacterial lung abscess causes 

indolent symptoms of fever, cough, 

dyspnea, weight loss and CT scan 

findings of an infiltrate with a 

cavity.  Lung abscesses usually 

have necrotic tissue with air 

fluid levels. 

Granulomatosis with polyangiitis 

often causes chronic fever, fatigue, 

and weight loss.  Pulmonary disease is common, and imaging may reveal 

cavitary nodules.  However, most patients also have nasal, sinus, or ear 

symptoms, and many have renal insufficiency and active urine sediment. 

Histoplasmosis is an endemic mycosis of the central and midwestern United 

States that rarely causes illness in immunocompetent individuals but may 

occasionally cause subacute pulmonary symptoms (<5%).  However, 

pulmonary histoplasmosis usually causes focal infiltrates with hilar 

lymphadenopathy (not cavitary lesions). 

Small cell lung cancer almost never causes cavitation.  It most commonly 

presents as a hilar mass with lymphadenopathy and is often characterized by 

widespread metastases at presentation due to its rapid growth rate. 

HEMOPTYSIS 
Causes of hemoptysis 

Pulmonary 

• Bronchitis 

• Lung cancer 

• Bronchiectasis 

Cardiac 
• Mitral stenosis/acute pulmonary 

edema 



Infectious 

• Tuberculosis 

• Lung abscess 

• Bacterial pneumonia 

• Aspergillosis 

Hematologic • Coagulopathy 

Vascular 
• Pulmonary embolism 

• Arteriovenous malformation 

Systemic 

disease 

• Granulomatosis with polyangiitis 

• Goodpasture syndrome 

Other 
• Trauma 

• Cocaine use (inhalation) 

Hemoptysis is defined as any expectoration of blood originating from 

the lower respiratory tract, with a wide spectrum from minimal blood 

streaking in sputum to the presence of frank blood and/or clots.  There are 

many causes of hemoptysis, but pulmonary airway disease (eg, chronic 

bronchitis, bronchogenic carcinoma, bronchiectasis) ranks as the most 

common.  Chronic bronchitis is defined as a chronic productive cough for >3 

months in 2 successive years, and cigarette smoking is the leading 

cause.  Such patient would also require chest imaging to rule out malignancy. 

……………. 

Patients with lung abscesses are usually ill with fever, chills, and 

purulent expectoration. 

In rare instances, severe thrombocytopenia can present with 

hemoptysis.  However, the most common initial presentation is cutaneous 

bleeding (eg, petechiae, purpura). 

Tuberculosis often presents with chronic cough and hemoptysis.  Patients 

usually have the associated symptoms of low-grade fever and weight loss.  In 

developed countries, chronic bronchitis is a more frequent cause of 

hemoptysis than tuberculosis. 

 SPN  A solitary pulmonary nodule (SPN) is defined as a round opacity up to 3 cm 

in diameter within and surrounded by pulmonary parenchyma.  By 

convention, there must be no associated pleural effusion, adenopathy, or 

atelectasis.  SPN is often discovered incidentally on chest x-ray and can be 

due to many causes.  



 

The first step is to compare previous x-rays or scans.  An SPN with stable 

size and appearance for 2 to 3 years has a low malignancy risk and the 

patient may be given reassurance without further workup.  Ground-glass 

lesions have a higher malignancy risk and likely require yearly assessment, 

even with stable appearance and size. 

 

Unstable or new lesions require further assessment for malignancy risk.  The 

main objective in assessing SPNs is to promptly detect and surgically resect 

malignancies and to leave benign lesions intact.  Nodules < 0.8 cm with 

smooth margins are less likely to be malignant; nodules >2 cm with irregular 

or spiculated margins are more likely to be malignant.  Other factors to 

consider are age and smoking status.  Patients age >60 have a higher 

likelihood of malignancy.  In addition, current smokers have increasing 

malignancy risk as the daily cigarette consumption increases. 



 

A patient has a new SPN since a previous chest x-ray and requires chest 

computed tomography (CT) scan to further assess the malignancy risk.  CT 

scan is more sensitive than chest x-ray to identify these features and also can 

detect other small nodules that may represent metastasis.  If the CT scan 

findings are suspicious for malignancy, biopsy followed by likely surgical 

excision should be performed.  Lesions that appear less likely to be malignant 

on CT scans can be followed with serial CT scans for 2 to 3 years to monitor 

for growth. 

…………………… 

Bronchoscopy can be used to biopsy accessible lesions (central lesions) but is 

not as sensitive as percutaneous biopsy unless the lesion is >2 cm.  In 

general, percutaneous biopsies and surgical excision carry a superior 

diagnostic yield. 

Percutaneous biopsy is recommended for lesions that appear malignant and 

in patients with high clinical suspicion for malignancy.  If the CT findings are 

suspicious for malignancy, a biopsy can be attempted by CT guidance.  An 

initial CT scan will also help evaluate whether the lesion can be accessed 

percutaneously without risk for pneumothorax. 



PFTs will provide no additional information regarding the biologic behavior 

of the mass.  It is often obtained as part of the routine follow-up of chronic 

obstructive pulmonary disease and in patients with lung cancer who are 

evaluated for surgical fitness. 

CT scan offers better resolution and growth detection than chest x-ray (0.5 

mm versus 3.5 mm) and is preferred for following an SPN. 

A solitary pulmonary nodule (SPN) is defined by the features of round 

opacity, up to 3 cm in diameter, and surrounded by pulmonary 

parenchyma.  By convention, there must be no associated pleural effusion, 

adenopathy, or atelectasis.  Most incidentally discovered SPNs 

are benign (eg, infectious granuloma, hamartoma).  However, it is important 

to differentiate benign from malignant nodules (eg, bronchogenic carcinoma, 

metastasis).  The first step in evaluating an SPN is comparison with previous 

x-rays.  If a solid lesion revealed on prior imaging is stable in sizefor >2 

years, malignancy is effectively ruled out and no further testing is 

necessary.  Malignant nodules tend to double in size over the course of a 

month to a year. 

If no previous radiographs are available for comparison, a CT scan should be 

performed to further characterize the lesion.  CT provides greater detail of a 

lesion's size, borders, and density.  Large nodule size, low density, spiculated 

borders, and eccentric calcification favor carcinoma.  Other clinical 

characteristics suggesting malignancy include age >40, history of smoking, 

weight loss, and previous malignancy.  Nodules with high overall risk for 

malignancy should be excised.  Those with low malignant potential should be 

followed with serial CT scans.  The exact interval of imaging depends on 

patient and nodule characteristics. 

………. 

18-Fluorodeoxyglucose positron emission tomography (FDG-PET) or tissue 

biopsy is warranted when clinical and radiographic data indicate an 

intermediate probability of malignancy.  Choice of diagnostic technique 

depends on the clinical situation and patient and physician preferences.  PET 

scanning is less invasive and generally preferred.  Bronchoscopy is best for 

biopsy of centrally located lesions, and CT-guided percutaneous biopsy is 

best for peripheral lesions. 



LUNG CANCER Hodgkin lymphoma (HL) is a curable 

lymphoma that tends to affect young 

patients.  Unfortunately, patients, 

especially those treated before age 

30, can develop secondary 

malignancies from chemotherapy 

and/or radiation.  There is an 18.5-

fold increased risk of developing a 

second cancer in HL patients 

compared to the general 

population.  The incidence of a 

second malignancy is approximately 

10% within 20 years and may 

approach 30% by 30 years.  The most common secondary solid tumor 

malignancies are lung (especially in smokers), breast, thyroid, bone, and 

gastrointestinal (eg, colorectal, esophageal, gastric tumors).  In addition, HL 

patients treated with radiation and/or chemotherapy have an increased risk 

of developing subsequent acute leukemia or non-HL. 

 This patient has likely developed a left lung cancer (arrow) secondary to 

previous HL treatment.  Lung cancer most commonly presents with 

symptoms due to intrathoracic tumor effect such as cough, hemoptysis, chest 

pain (especially in younger patients), and dyspnea. 

…………….. 

 A fungus ball, or aspergilloma, is 

composed of fungal hyphae, 

inflammatory cells, fibrin, and tissue 

debris that collect in a pre-existing lung 

cavity.  Cavitary lung diseases 

complicated by aspergillomas include 

tuberculosis, sarcoidosis, bronchial 

cysts, and neoplasm.  Patients can be 

asymptomatic or develop hemoptysis, 

cough, dyspnea, and fever.  Imaging 

shows a mobile, intra-cavitary mass 

with an air crescent in the periphery. 

 Pulmonary tuberculosis typically 

presents with progressive fever/night 

sweats, cough, hemoptysis, and weight 

loss.  Chest x-ray usually shows apical 

cavitary lesions instead of the solid-

appearing mass on CXR. 



 Radiation fibrosis occurs more 

commonly in patients who have received 

lung field radiation.  Patients typically 

develop dyspnea, nonproductive cough, 

and chest pain 4-24 months after 

therapy.  Chest x-ray shows volume loss 

with coarse opacities. 

HL usually responds well to treatment, 

with a >90% 5-year survival rate for 

patients with stage IA and IIA 

disease.  Recurrence after 20 years is 

very uncommon. 

Conditions commonly associated with digital clubbing 

Intrathoracic 

neoplasms 

• Bronchogenic carcinoma 

• Metastatic cancers 

• Malignant mesothelioma 

• Lymphoma 

Intrathoracic 

suppurative 

diseases 

• Lung abscess 

• Empyema 

• Bronchiectasis 

• Cystic fibrosis 

• Chronic cavitary infections (eg, fungal, 

mycobacterial) 

Lung diseases 

• Idiopathic pulmonary fibrosis 

• Asbestosis 

• Pulmonary arteriovenous malformations 

Cardiovascular 

disease 
• Cyanotic congenital heart disease 

Digital clubbing describes bulbous enlargement and broadening of the 

fingertips due to connective tissue proliferation at the nail bed and distal 

phalanx.  It is diagnosed when the angle between the nail fold and the nail 

plate is >180° (Lovibond angle).  Clubbing can occur by itself or associated 

with hypertrophic osteoarthropathy, which presents with painful joint 

enlargement, periostosis of long bones, and synovial effusions.  Clubbing 

may be hereditary, but is most often due to pulmonary or cardiovascular 

diseases.  The most common causes of secondary clubbing are lung 

malignancies, cystic fibrosis, and right-to-left cardiac shunts. 



Pathophysiology involves megakaryocytes that skip the normal route of 

fragmentation within pulmonary circulation (due to circulatory disruption 

from tumors, chronic lung inflammation) to enter systemic 

circulation.  Megakaryocytes become entrapped in the distal fingertips due to 

their large size and release platelet-derived growth factor (PDGF) and 

vascular endothelial growth factor (VEGF).  PDGF and VEGF have growth-

promoting properties that increase connective tissue hypertrophy and 

capillary permeability and vascularity, ultimately leading to clubbing. 

………….. 

Hypoxemia can activate local vasodilation and result in increased blood flow 

to distal portions of the digits.  However, the presence of hypoxemia alone in 

COPD (in the absence of malignancy) is not associated with clubbing. 

Pulmonary hypertension is often present in patients with underlying 

advanced pulmonary or cardiovascular disease.  However, it is not implicated 

in the pathogenesis of digital clubbing. 

Lung cancer 

Tumor type 
Incide

nce 
Location Clinical associations 

Adenocarcinoma 
40%-

50% 

Peripher

al 

• Clubbing 

• Hypertrophic osteo

arthropathy 

Squamous cell 

carcinoma 

20%-

25% 
Central 

• Hypercalcemia 

• Necrosis & 

cavitation 

Small cell 

carcinoma 

10%-

15% 
Central 

• Cushing syndrome 

• SIADH 

• Lambert-Eaton 

syndrome 

Large cell 

carcinoma 

5%-

10% 

Peripher

al 

• Gynecomastia 

• Galactorrhea 

SIADH = syndrome of inappropriate antidiuretic hormone. 



This patient's long-standing cough, hemoptysis, and large, irregular 

pulmonary nodule raise strong suspicion for lung 

cancer.  Althoughsmoking is the single greatest risk factor for lung cancer in 

all patient populations, ~50% of women who develop lung cancer are never-

smokers (generally defined as <100 lifetime cigarettes).  Risk is increased 

with exposure to secondhand smoke, radon, environmental carcinogens (eg, 

asbestos, chromium, arsenic), or oncogenic viruses (eg, HPV).  Chronic lung 

disease and previous CTX/RTX also increase risk. 

The most common type of lung cancer in never-smokers is adenocarcinoma, 

which typically arises in the lung periphery.  Patients frequently have chest 

pain or pleural effusion (eg, dyspnea) due to erosion of the tumor into 

surrounding structures.  Hemoptysis and cough also frequently occur, 

particularly as the tumor grows.  In contrast, patients who smoke most often 

develop squamous cell carcinoma, which usually occurs in the central portion 

of the lung rather than in the periphery. 

…………… 

Histoplasmosis is a mycosis endemic to the Ohio and Mississippi river valleys 

that usually causes asymptomatic infection.  However, a minority (~5%) of 

patients develop lobar infiltrate, hilar lymphadenopathy, and systemic 

symptoms (eg, fever).  The presence of a peripheral lung nodule with no 

infiltrate or hilar lymphadenopathy makes histoplasmosis unlikely. 

Sarcoidosis can cause chronic cough and (rarely) hemoptysis.  However, most 

patients have significant bilateral hilar adenopathy.   

Although active tuberculosis often causes cough and hemoptysis, patients 

generally have systemic manifestations (eg, weight loss, fever).  Chest 

imaging usually shows hilar adenopathy and a cavitary/patchy lung 

infiltrate.  A solitary, irregular nodule in the lung periphery would be atypical. 

Recommendations for lung cancer screening 

Recommended 

test 
• Low-dose chest CT scan 

Recommended 

interval 
• Yearly 

Age for 

screening 
• 55-80 

Eligibility  
• Patient has ≥30-pack-year smoking 

history 



AND 

• Patient is a current smoker or quit 

smoking within the last 15 years 

Termination of 

screening 

• Age >80   

OR 

• Patient successfully quit smoking for ≥15 

years   

OR 

• Patient has other medical conditions that 

significantly limit life 

expectancy or ability/willingness to 

undergo lung cancer surgery 

Screening should generally begin at age 55 and continue to age 80 or until 

≥15 years of smoking cessation is achieved.  

………….. 

One-time screening for abdominal aortic aneurysm with an abdominal 

ultrasound is recommended for men age 65-75 who have ever smoked 

(lifetime tobacco use ≥100 cigarettes).  Mortality due to this condition in 

younger men is significantly lower, so screening is not recommended. 

Bone mineral density screening (eg, DXA scan) for osteoporosis is 

recommended for women age ≥65 and for younger women at increased risk 

for osteoporosis.  Screening can be considered for men with signs of 

osteoporosis (eg, vertebral compression fracture) or elevated risk (eg, chronic 

glucocorticoid therapy) but is not otherwise recommended. 

A 10-year interval is generally recommended for screening 

colonoscopy.  Although more frequent screening is recommended for those 

with adenomatous (precancerous) polyps, hyperplastic polyps do not 

increase the risk of colorectal cancer and do not warrant more frequent 

screening intervals. 



Common manifestations of superior pulmonary sulcus tumor 

• Shoulder pain 

• Horner syndrome (invasion of paravertebral sympathetic 

chain/stellate ganglion) 

o Ipsilateral ptosis, miosis, enophthalmos & anhidrosis 

• Neurologic symptoms in the arm (invasion of C8-T2 nerves) 

o Weakness/atrophy of intrinsic hand muscles 

o Pain/paresthesia of 4th/5th digits & medial arm/forearm 

• Supraclavicular lymphadenopathy 

• Weight loss 

This patient with weight loss, dry cough, 

and arm pain has imaging evidence 

of a superior pulmonary sulcus (Pancoast) 

tumor.  Pancoast tumors occur in 

the apical pleuropulmonary groove and 

are generally caused by adenocarcinoma 

or squamous cell carcinoma of the 

lung.  Smoking is the single greatest risk 

factor.  Manifestations generally arise 

when the tumor compresses or invades 

adjacent structures, leading to: 

• Shoulder pain due to invasion of the brachial plexus, pleura, ribs, or 

vertebral bodies.  Because shoulder pain is common and often due to 

a benign cause (eg, osteoarthritis), the diagnosis of Pancoast tumor is 

frequently delayed. 

• Horner syndrome (eg, miosis, ptosis, anhidrosis) due to invasion of 

the paravertebral sympathetic chain or stellate ganglion. 

• Neurologic manifestations (eg, weakness/atrophy of hand muscles, 

paresthesia/pain) in an ulnar distribution due to invasion of the 

inferior (C8-T1) portion of the brachial plexus 

• Hoarseness due to recurrent laryngeal nerve invasion 

• SVC syndrome 

Weight loss is also common; pulmonary symptoms (eg, cough) do not 

typically occur until the tumor is large. 



………… 

 Reactivation tuberculosis can 

cause nodules or cavitary lesions in 

the lung apex that may be colonized 

by Aspergillusspecies, creating 

an aspergilloma. However, arm pain 

would be very atypical because 

invasion into adjacent structures is 

highly uncommon in 

immunocompetent patients.  In 

addition, most patients have fever. 

Bronchial carcinoid tumors are rare 

and usually occur centrally in the 

central airways, not the lung 

apex.  Most cases present with 

hemoptysis, cough, or dyspnea from 

denudation/obstruction of the airway. 

 Cryptogenic organizing pneumonia 

(COP) causes dry cough and systemic 

symptoms that last for months.  Cross-

sectional chest imaging usually 

demonstrates ground-glass infiltrates 

(typically bilateral) rather than a 

solid mass. 

 

 

 Mesothelioma: Chest imaging 

typically reveals pleural thickening 

with an effusion. 

HYPERTROPHI
C 

OSTEOARTHRO
PATHY 

Though a patient may associate his wrist pain with his job (e.g., data entry), it 

may be a sign of underlying lung disease.  Hypertrophic osteoarthropathy 

(HOA) is a condition where digital clubbing is accompanied by sudden-onset 

arthropathy, commonly affecting the wrist and hand joints.  Hypertrophic 

pulmonary osteoarthropathy (HPOA) is a subset of HOA where the clubbing 

and arthropathy are attributable to underlying lung disease like lung cancer, 

tuberculosis, bronchiectasis, or emphysema. Smoking history, lung cancer 



should be of particular concern.  CXR is an appropriate initial study for 

identifying the underlying cause of his suspected HPOA. 

SIADH 
HypOnatremia 

Serum 

osmolality 
ECV 

Urine 

findings 
Cause 

Low 

(<275 

mOsm/kg) 

Hypovolemi

c 

UNa <40 

mEq/L 

Nonrenal salt loss (eg, 

vomiting, diarrhea, 

dehydration) 

UNa >40 

mEq/L 

Renal salt loss (eg, diuretics, 

primary adrenal insufficiency) 

Euvolemic 

UOsm  

<100 

mOsm/k

g 

Psychogenic polydipsia 

 

Beer potomania 

UOsm  

>100 

mOsm/k

g & 

UNa >40 

mEq/L 

SIADH (rule out 

hypothyroidism, secondary 

adrenal insufficiency) 

Hypervole

mic 
Variable 

CHF, hepatic failure, 

nephrotic syndrome 

Normal 

               Variable 

Pseudohyponatremia (eg, 

paraproteinemia, 

hyperlipidemia) 

High 

(>295 

mOsm/kg) 

HyperGlc 

Exogenous solutes (eg, 

mannitol) 

CHF = congestive heart failure; ECV = extracellular volume; SIADH = 

syndrome of inappropriate antidiuretic hormone; UNa = urine 

sodium; UOsm = urine osmolality. 

A patient with HIV, who has fever, nonproductive cough, and dyspnea 

following a period of medication noncompliance, likely 

has Pneumocystispneumonia (PCP).  His initial laboratory studies 

show hyponatremia (<135 mEq/L), which worsens after receiving a large 



amount of normal saline (NS) over 2 days.  The serum osmolality (SOsm) and 

ECF volume status are important considerations in determining the etiology 

of hyponatremia. 

In this patient, low SOsm - calculated using the formula: (2 × serum sodium 

[mEq/L]) + (serum glucose [mg/dL]/18) + (serum blood urea nitrogen 

[mg/dL]/2.8) = 257 mOsm/kg H2O - in the setting of clinical euvolemia (eg, 

moist mucous membranes, absence of jugular venous distension) is 

consistent with the syndrome of inappropriate antidiuretic hormone 

secretion (SIADH). 

Two processes likely contributed to this patient's worsening hyponatremia: 

• Pulmonary pathology (eg, PCP) is a common precipitant of SIADH, 

and patients with HIV are particularly prone to SIADH. 

• In patients with SIADH, ongoing receipt of NS can result in net free 

water retention (if Uosm exceeds the osmolality of NS [~310 

mOsm/kg H2O]); because sodium handling by the kidney is intact and 

the patient is euvolemic, all of the solute from each 1 L of NS is 

excreted in <1 L of urine (water in > water out), which worsens 

hyponatremia. 

……………. 

Dilutional hyponatremia with appropriately suppressed ADH secretion can 

occur due to excess free water intake (eg, psychogenic polydipsia).  The 

kidneys respond appropriately with excretion of very dilute urine (<100 

mOsm/kg H2O); however, the capacity to excrete water becomes 

overwhelmed and euvolemic hyponatremia develops.  The free water 

content in ~5 L of normal saline is not high enough to cause significant 

dilutional hyponatremia in the absence of SIADH; and pulmonary pathology 

is commonly associated with SIADH (not suppressed antidiuretic hormone 

secretion). 

Effective arterial blood volume (EABV) depletion with secondary 

hyperaldosteronism can lead to hypovolemic hyponatremia in patients with 

volume depletion or hypervolemic hyponatremia in patients with cirrhosis 

or heart failure.  However, EABV depletion is very unlikely in this 

normotensive patient with evidence of clinical euvolemia. 



Syndrome of inappropriate antidiuretic hormone 

Etiologies 

• CNS disturbance (eg, stroke, hemorrhage, 

trauma) 

• Medications (eg, CBZ, SSRIs, NSAIDs) 

• Lung disease (eg, pneumonia) 

• Ectopic ADH secretion (eg, small cell lung 

cancer) 

• Pain &/or nausea 

Clinical 

features 

• Mild/moderate hyponatremia - nausea, 

forgetfulness 

• Severe hyponatremia - seizures, coma 

• Euvolemia (eg, moist mucous membranes, no 

edema, no JVD) 

Laboratory 

findings 

• Hyponatremia 

• Serum osmolality <275 mOsm/kg H2O 

(hypotonic) 

• Urine osmolality >100 mOsm/kg H2O 

• Urine sodium >40 mEq/L 

Management 

• Fluid restriction ± salt tablets 

• Hypertonic (3%) saline for 

severe hyponatremia 

ADH = antidiuretic hormone; CNS = central nervous system; JVD = 

jugular venous distension; NSAIDs = nonsteroidal anti-

inflammatory drugs; SSRIs = selective serotonin reuptake inhibitors. 

Hyponatremia is serum sodium <135 mEq/L. One approach to determining 

the etiology of hyponatremia is an assessment of the patient's volume 

status.  Evidence of volume overload (eg, peripheral edema, jugular venous 

distension) is consistent with hypervolemic hyponatremia, which occurs in 

heart failure, renal failure, and liver cirrhosis.  Evidence of volume depletion 

(eg, dry mucous membranes) suggests hypovolemic hyponatremia, which 

occurs in patients with dehydration.   

Small cell lung cancer is strongly associated with smoking and is the most 

common cause of SIADH due to ectopic release of antidiuretic hormone. In 

the meantime, fluid restriction (<800 mL/day) is the best initial treatment 

for patients with asymptomatic or mildly symptomatic (eg, lethargy, nausea, 



forgetfulness) hyponatremia due to SIADH.  Salt tablets are sometimes given 

as well. 

…………… 

Intravenous albumin may provide some benefit in the management of 

hypervolemic hyponatremia in patients with cirrhosis.  However, it is not 

useful in the management of SIADH, even in those who 

are hypoalbuminemic. 

Demeclocycline acts at the level of the renal collecting tubule to decrease 

responsiveness to antidiuretic hormone.  It is sometimes used in the 

treatment of SIADH; however, it can be nephrotoxic and should be 

considered only if fluid restriction and high salt intake fail to correct 

the hyponatremia. 

Use of hypertonic saline can be dangerous due to the risk of sodium 

overcorrection; it should be reserved for severe symptomatic hyponatremia 

(eg, seizures, coma, profound confusion) or cases of hyponatremia that are 

resistant to other treatment. 

Both lactated Ringer solution and normal saline are forms of isotonic 

fluid.  Infusion of isotonic fluid is appropriate for hypovolemic patients; 

however, it often results in net free water retention and worsening of 

hyponatremia in those with SIADH. 

HYPOVOLEMIA A recent history of diarrhea and poor appetite as well as flat neck veins on 

physical examination strongly suggests hypovolemia(depletion of water and 

salt).  Elderly patients often have impaired baroreceptor sensitivity 

(autonomic failure), making them particularly susceptible to orthostatic 

hypotension and orthostatic syncope in the setting of hypovolemia. 

Hypovolemia causes decreased renal perfusion, leading to activation of the 

renin-angiotensin-aldosterone system.  Aldosterone stimulates 

aggressive sodium reabsorption in the collecting tubules of the kidney in an 

effort to sustain blood volume.  Consequently, most patients with 

hypovolemia (unless taking diuretics or experiencing significant renal 

impairment) have decreased urine sodium.  The fractional excretion of 

sodium (ratio of renal sodium clearance to renal creatinine clearance) is 

typically <1%. 

………….. 

Water and salt depletion typically lead to an increase in hematocrit 

(hemoconcentration) rather than a decrease. 

Hypovolemia triggers the nonosmotic release of antidiuretic hormone, which 

can sometimes lead to decreased serum sodium concentration (hypovolemic 

hyponatremia).  However, many patients with volume depletion have a 



normal serum sodium concentration, and some demonstrate hypernatremia 

(water deficiency > salt deficiency). 

Aldosterone stimulates sodium exchange for potassium in the collecting 

tubules, resulting in increased potassium excretion and a tendency toward 

decreased (rather than increased) serum potassium. 

In patients taking diuretics, low fractional excretion of urea (eg, <35%) is 

often used as an indicator of decreased renal perfusion. 

PLEURAL 
EFFUSION Light criteria for pleural effusions 

 Transudate Exudate 

Protein 

(pleural/serum) 
≤0.5 >0.5 

LDH 

(pleural/serum) 

≤0.6 >0.6 

Pleural LDH ≤ two-

thirds upper limit 

of normal serum 

LDH 

Pleural LDH > two-

thirds upper limit of 

normal serum LDH 

Common causes 

• Hypoalbumine

mia 

(cirrhosis, 

nephrotic 

syndrome) 

• Congestive 

heart failure 

• Infection 

(parapneumonic, 

TB, fungal, 

empyema) 

• Malignancy 

• PE 

LDH = lactate dehydrogenase; PE = pulmonary embolism; TB = 

tuberculosis. 

Pleural effusions are categorized by Light's criteria as transudative or 

exudative.   

Determining the cause of an exudative effusion is not always possible by 

symptoms and laboratory examination alone. Pleuritic 

pain and fever suggest an infectious or inflammatory etiology.  Cytokines 

released during inflammation or infection increase capillary permeability, 

resulting in the translocation of cells and fluid from the vasculature into the 

pericapillary space.  This aids in the immune response but can also result in 

an exudative pleural effusion. 



With pleural fluid analysis showing a moderate lymphocytosis, 

very elevated protein (>4 g/dL), and elevated LDH, it is quite likely that this 

patient has a tuberculous effusion.  These effusions tend to occur on the 

right side, and pleural pH and glucose are often low.  Although the patient 

does not have traditional social risk factors for tuberculosis (eg, incarceration, 

travel to an endemic region, group living), chronic kidney disease, diabetes 

mellitus, and cigarette smoking all increase the risk of tuberculosis 

reactivation.  A malignant effusion may also have similar features, although 

pleural fluid lymphocytosis of >70% is uncommon. 

A pleural effusion is present when 

there is an excess quantity of fluid in 

the pleural space. When pleural 

effusion is suspected or diagnosed, 

the first step is to determine the 

cause of pleural effusion, and 

management starts with determining 

whether the fluid is transudate or 

exudate. Diagnostic thoracentesis is 

the preliminary investigation of 

choice in the management of pleural 

effusion, except in patients with 

classic signs and symptoms of 

congestive heart failure, where a trial 

of a diuretic is warranted. 

Diagnostic thoracentesis is a bedside, minimally-invasive procedure that 

permits fluid to be rapidly sampled, visualized, examined microscopically, and 

quantified. Pleural fluid analysis provides decision-making information in 90% 

of cases. If a diagnostic thoracentesis shows exudative pleural fluid, further 

diagnostic investigations are indicated. 

Malignant pleural effusion is very likely in a patient who is a chronic smoker, 

presenting with weight loss and pleural effusion. A CT scan will most likely 

show a lung or mediastinal mass in this patient. Diagnostic thoracentesis 

would determine the type of pleural fluid (transudative fluid would rule out 

malignant effusion) and may also show malignant cells. Lung carcinoma, 

breast carcinoma, and lymphoma are the three tumors that cause 

approximately 75% of all malignant pleural effusions. 

…………….. 

Bronchoscopy is a close alternative in this case; however, this requires 

sedation and is considered to be a relatively invasive procedure. This will be 

the next step if the pleural fluid cytology is non-diagnostic and the patient 



has lung mass. If the pleural fluid cytology is positive for lung cancer, then 

the patient does not require a bronchoscopy. 

Diuretics and echocardiography are indicated in patients with heart failure. In 

that case, patients present with fluid overload (weight gain), pedal edema, 

and, on exam, crackles are heard on both lung bases. 

Pleural effusions are divided into transudates and exudates.  Transudates are 

due to an imbalance between hydrostatic and oncotic pressures that 

increases fluid movement across the capillaries into the visceral pleura and 

pleural space.  Transudative fluid requires no further intervention except for 

treatment directed at the underlying disease.  Exudative effusions are due to 

pleural and lung inflammation resulting in increased capillary and pleural 

membrane permeability.  Exudative effusions require more extensive 

diagnostic investigation.  The Light criteria define an exudate as having at 

least one of the following: 

• Pleural fluid protein/serum protein ratio >0.5 

• Pleural fluid lactate dehydrogenase (LDH)/serum LDH ratio >0.6 

• Pleural fluid LDH >2/3 of the upper limit of normal for serum LDH 

Pleural fluid glucose <60 mg/dL is usually due to rheumatoid pleurisy, 

complicated parapneumonic effusion or empyema, malignant effusion, 

tuberculous pleurisy, lupus pleuritis, or esophageal rupture.  (Pleural glucose 

<30 mg/dL in particular suggests an empyema or rheumatic 

effusion.)  Glucose concentration in empyema is decreased due to the high 

metabolic activity of leukocytes (and/or bacteria) in the fluid. 

………. 

Elevated pleural amylase concentrations are found in pleural effusions due to 

esophageal rupture or pancreatitis.  However, high pleural amylase is not 

responsible for the low glucose found in these effusions. 

A young patient with prolonged immobilization presents with sudden-

onset chest pain, dyspnea, and tachycardia suggesting a pulmonary 

embolism (PE).  Patients with PE commonly develop small pleural effusions 

due to hemorrhage or inflammation.  The effusions tend to be exudative and 

grossly bloody, and they can be associated with pain due to pleural 

irritation.  Patients with suspected PE should get confirmatory testing (eg, CT 

pulmonary angiography). 

…………… 

Aspiration pneumonia is common in patients with multiple sclerosis who 

have bulbar symptoms (eg, saccadic speech).  It also may present with 

pleuritic pain and an exudative pleural effusion.  However, aspiration 



pneumonia typically causes fever, leukocytosis, cough, and a lobar infiltrate 

on chest x-ray. 

Patients on immunosuppressive medication are at increased risk for 

malignancy.  Malignant effusions tend to be large and to present with 

progressive shortness of breath over several days or weeks (subacute) rather 

than with sudden-onset chest pain.  If a patient presents acutely with a small, 

painful effusion, PE is more likely. 

CHF commonly causes 

transudative 

effusions.  However, 25% 

of effusions can meet 

exudative criteria if the 

patient has received 

aggressive diuretics prior 

to thoracentesis.  These 

effusions are usually 

bilateral (61%) but can be 

unilateral on either the 

right (27%) or left (12%) side. The elevated pressure from left ventricular end 

diastole and the left atrium transmits back to the alveolar capillaries to 

increase hydrostatic pressure.  This leads to fluid movement across the 

visceral pleura into the pleural space.  Light's criteria can distinguish 

transudate from exudate.  Exudates generally have the following 

characteristics: 

• Pleural fluid protein/serum protein ratio >0.5 

• Pleural fluid lactate dehydrogenase (LDH)/serum LDH ratio >0.6 

• Pleural fluid LDH >2/3 of the upper limit of normal serum LDH 

Normal pleural fluid pH is approximately 7.60.  Transudative fluid is usually 

due to systemic factors (eg, increased hydrostatic pressure or 

hypoalbuminemia) and has a pleural fluid pH of 7.4-7.55.  Exudate is usually 

due to inflammation with a pleural fluid pH of 7.30-7.45.  Pleural fluid pH 

<7.30 (with normal arterial pH and low pleural glucose) is usually due to 

increased acid production by pleural fluid cells and bacteria (eg, empyema) 

or decreased hydrogen ion efflux from the pleural space (eg, pleuritis, 

tumor, pleural fibrosis). 

…………. 

Glucose level <60 mg/dL or pleural fluid/serum glucose ratio <0.5 is usually 

seen in complicated parapneumonic effusion, malignancy, tuberculosis, or 

rheumatoid arthritis.  



Pulmonary auscultation examination findings 

Condition 
Breath 

sounds 

Tactile 

fremitus 

Percussio

n 

Medias

tinal 

shift 

Normal 

lung 

Bronchoves

icular 

(hilar), 

vesicular 

(peripheral) 

Normal Resonance None 

Consolidati

on 

(eg, lobar 

pneumonia) 

Increased Increased Dullness None 

Pleural 

effusion 

Decreased 

or absent 
Decreased Dullness 

Away 

from 

effusio

n (if 

large) 

Pneumoth

orax 

Decreased 

or absent 
Decreased 

Hyperreso

nance 

Away 

from 

tension 

pneum

othorax 

Atelectasis 

(eg, mucus 

plugging) 

Decreased 

or absent 
Decreased Dullness 

Toward 

atelecta

sis (if 

large) 



This patient's chest x-ray 

reveals a right-sided pleural 

effusion. A history of breast 

cancer should raise concern for 

a malignant effusion due to 

breast cancer 

recurrence.  Physical 

examination findings can be 

helpful in differentiating lung 

pathology, especially 

consolidation and pleural 

effusion. 

Breath sounds represent air movement within the lung and tactile fremitus is 

caused by tissue vibration that occurs during air movement.  In general, 

sound and vibration travel faster and more efficiently in solids or liquids than 

in air, which results in increased intensity of breath sounds and increased 

tactile fremitus in patients with a consolidative process inside the lung (eg, 

bacterial pneumonia).  However, if fluid (pleural effusion) or air 

(pneumothorax) are present just outside the lung in the thoracic cavity, they 

can act to insulate sound and vibration originating from the lung, which 

leads to decreased breath sounds and decreased tactile 

fremitus.  Dullness to percussion occurs in both pleural effusion and lung 

consolidation due to an increase in tissue/fluid density compared to normal 

air-filled lung tissue.  Hyperresonance to percussion is characteristic of an air-

filled thoracic cavity (eg, pneumothorax) or hyperinflated lung tissue 

(eg, emphysema). 

…………… 

Breath sound intensity and tactile fremitus are both directly related to the 

density of underlying lung tissue; therefore, the 2 findings are generally 

not discordant. 



Increased breath sounds, 

increased tactile fremitus, and 

dullness to percussion are 

characteristic of a 

consolidative lung process 

such as lobar pneumonia.  The 

blunting of the right 

costophrenic angle on this 

patient's chest x-ray is 

consistent with pleural 

effusion rather than 

isolated consolidation. 

EMPYEMA 
Parapneumonic effusions 

 Uncomplicated Complicated 

Etiology 
Sterile exudate in 

pleural space 

Bacterial invasion of 

pleural space 

Pleural fluid 

analysis 

• pH ≥7.2 

• Glucose ≥60 

mg/dL 

• WBC 

≤50,000/mm3 

• pH <7.2 

• Glucose <60 mg/dL 

• WBC >50,000/mm3 

Pleural fluid 

Gram stain & 

culture 

Negative Negative* 

Treatment Antibiotics Antibiotics + drainage 

*Gram stain & culture are typically false negative due to low 

bacterial count.  Both are typically positive in empyema. 

WBC = white blood cells. 

Pleural effusions occur in about 40% of patients with pneumonia.  

This patient's pleural fluid results fulfill all Light criteria, with a pleural-fluid-

to-serum protein ratio >0.5 (3.9/6.1 = 0.64) and LDH ratio >0.6 (620/300 = 

2.1) as well as a pleural fluid LDH (620 U/L) >2/3 of the ULN for serum LDH 

(2/3*90 = 60 U/L). 



Most parapneumonic effusions are uncomplicated; they are small, sterile, 

free-flowing, and resolve with antibiotics.  However, if bacteria cross into the 

pleural space, a complicated parapneumonic effusion or an empyema may 

develop.  Both empyema and complicated pleural effusion are marked by 

pleural fluid with very low pH (<7.2) and glucose (<60 mg/dL).  Chest x-ray 

usually shows loculation (may be absent early on).  However, empyemas, 

unlike complicated parapneumonic effusions, have frank pus on 

thoracentesis or bacteria (by Gram stain) in the pleural space.  Both typically 

require drainage (eg, chest tube) in addition to antibiotics. 

……………. 

Pulmonary embolism (PE) can cause exudative, bloody pleural effusions, PE 

does not commonly cause low pleural fluid pH or glucose. 

OSA 
Obstructive sleep apnea 

Pathophysi

ology 

• Relaxation of pharyngeal muscles, leading to 

closure of airway 

• Loud snoring with periods of apnea 

Symptoms 

• Daytime somnolence 

• Nonrestorative sleep with frequent awakenings 

• Morning headaches 

• Affective & cognitive symptoms 

Sequelae 
• Systemic HTN 

• PHTN & RHF 

This patient with obesity who has daytime sleepiness and appears to choke at 

night likely has obstructive sleep apnea (OSA). OSA results from laxity of the 

pharyngeal musculature, leading to transient upper airway 

obstruction and nocturnal hypoventilation in the reduced-consciousness 

setting of sleep. 

Typical manifestations include excessive daytime sleepiness, morning 

headaches, impotence, poor judgment, and depression.  A history of 

snoring and/or periods of apnea or gagging witnessed by bed partners is 

often reported.  Physical examination often demonstrates obesity and 

increased neck girth, which correlate with OSA severity. 

Sequelae of untreated OSA include systemic hypertension, pulmonary 

hypertension, and right-sided heart failure.  Although tricuspid regurgitation 

(holosystolic murmur at the left lower sternal border) may occur with 

pulmonary hypertension, holosystolic murmur at the apex suggests mild 



mitral regurgitation (MR), which can occur from a variety of etiologies (eg, 

myxomatous degeneration) but is unrelated to pulmonary hypertension. 

PCOS increase the risk of OSA 

……………. 

Airway inflammation and hyperresponsiveness in the setting of asthma or 

chronic obstructive pulmonary disease are common causes of dyspnea.  

Aspiration of gastric contents can occur with gastroesophageal reflux (GERD), 

which can cause nighttime coughing or choking sensations and often occurs 

in obese patients.  However, GERD often causes reflux symptoms (eg, burning 

epigastric pain). 

The alveolar-arterial (A-a) oxygen gradient, which reflects the efficiency of 

oxygen transfer from the alveoli to the blood, is increased with conditions 

involving ventilation-perfusion mismatch (eg, pulmonary embolism, 

pneumonia) and impaired gas exchange (eg, interstitial lung disease).  In 

OSA, hypoxia is due to nocturnal hypoventilation rather than impaired 

oxygen transfer; therefore, although both alveolar and arterial oxygen 

content are decreased, the A-a gradient is normal. 

Pulmonary venous congestion from congestive heart failure (CHF) can cause 

disturbed sleep (ie, paroxysmal nocturnal dyspnea).  However, other than 

mild edema of the lower extremities (e.g., from amlodipine), absence of JVD 

or crackles points away from CHF.  Although severe MR can cause CHF, soft 

murmur suggests mild MR (murmur intensity usually correlates with 

regurgitation severity), which is unlikely to cause CHF. 

A patient has caused a motor vehicle collision (MVC) due to falling asleep 

while driving.  He does not have obvious behavioral risk factors for drowsy 

driving (eg, working nights, commercial driving), so a sleep disorder should 

be suspected.  With a history of hypertension and obesity, obstructive sleep 

apnea (OSA) is most likely and should be evaluated with overnight 

polysomnography. 

Although a patient may give a clear history, patients may withhold the 

information that they fell asleep while driving; drowsy driving should be 

suspected in single-vehicle crashes, off-road deviations, and rear-endings of 

other vehicles.  All patients who fall asleep while driving should be evaluated 

for high-risk behaviors, use of sedating medications or alcohol, and sleep 

disorders (eg, OSA, narcolepsy).  Others at risk for MVCs due to drowsy 

driving include medical house staff, law enforcement officers, and night or 

rotating shift workers. 

OSA increases the risk of MVCs 2-3 times; treatment with continuous positive 

airway pressure reduces this risk.  Therefore, a very low threshold should exist 



for ordering a polysomnography in drowsy drivers.  Even a low suspicion of 

a sleep disorder should prompt polysomnography in commercial drivers 

because their vehicles have a higher risk of causing mortality, as well as a 

higher economic cost, due to their larger size. 

………… 

Intermittent cardiac arrhythmias and seizures can cause momentary lapses in 

consciousness and lead to MVCs.   

Drowsy driving is extremely hazardous; reassurance is inappropriate.  Sleep 

hygiene education is inadequate when there is likely an underlying sleep 

disorder.  Education should instead focus on signs and symptoms of drowsy 

driving (eg, difficulty focusing, heavy eyelids, overlooking street 

signs).  Such patient should be advised to use other modes of transportation 

when drowsy.  In addition, patients with suspected sleep disorders should be 

warned not to drive until therapy has proved effective. 

OHS Obstructive sleep apnea (OSA) can exist alone or in combination 

with obesity hypoventilation syndrome (OHS).  A patient with neck fat, 

fatigue, and sleep disturbances (consistent with OSA) also has progressive 

dyspnea on exertion in the setting of morbid obesity (consistent with OHS). 

Patients with OSA in the absence of OHS experience hypoventilation only at 

night with transient hypoxia and hypercapnia that resolve while 

awake.  However, in those with OHS, physical restriction of the thoracic cavity 

caused by excess thoracic tissue continues throughout the day, resulting in 

chronic hypoxia and hypercapnia.  In an effort to maintain a normal pH, the 

kidneys increase bicarbonate retention and decrease chloride reabsorption 

(via bicarbonate-chloride exchangers in intercalated cells of the distal 

nephron) to create a compensatory metabolic alkalosis. 

In the setting of chronic hypoxia, patients with OHS can develop pulmonary 

hypertension (due to hypoxic vasoconstriction) with eventual cor pulmonale 

(right heart failure), which can cause peripheral edema.  Systemic 

hypertension is common with both isolated OSA and comorbid OSA/OHS, 

possibly due to hypoxic triggering of the sympathetic nervous system and 

increased levels of circulating catecholamines. 

…………………….. 

Patients with OHS have hypoxia and increased (rather than decreased) 

pCO2 due to chronic hypoventilation. 



Obesity hypoventilation syndrome (OHS) is defined as daytime 

hypercapnia (PaCO2 >45 mm Hg) in an obese patient (BMI >30 kg/m2, often 

>40 kg/m2) without another explanation for the hypercapnia.  Most patients 

have coexisting obstructive sleep apnea with frequent apneic events and 

daytime hypersomnolence.  Other features of OHS include dyspnea, 

polycythemia, respiratory acidosis with compensatory metabolic alkalosis, 

pulmonary hypertension, and cor pulmonale. 

Several mechanisms likely contribute to hypoventilation and resultant 

hypercapnia.  Obesity reduces chest wall and lung compliance, leading to a 

decrease in tidal volumes and total lung capacity and an increase in airway 

resistance.  As a result, higher levels of ventilatory drive are required to 

maintain normocapnia, but there is an inability to exhale excess CO2 during 

the day (due to persistent restriction).  This leads to CO2accumulation 

overnight, with subsequent chronic respiratory acidosis.  Renal bicarbonate 

excretion is decreased as a compensatory mechanism; this blunts the 

ventilatory response to the increased CO2 and contributes to hypoventilation. 

In sum, patients with OHS "can't breathe" (due to excess weight and altered 

lung mechanics) and "won't breathe" (due to decreased chemosensitivity to 

hypercapnia from persistent nocturnal hypoventilation). 

…………. 

Airway inflammation and bronchospasm occur with reactive airway disease, 

which would cause wheezing or cough. 



Neuromuscular dysfunction (eg, due to myasthenia gravis, amyotrophic 

lateral sclerosis, Guillain-Barré syndrome) can cause hypoventilation and 

dyspnea.  However, elevated BMI and lack of neurologic signs or symptoms 

make OHS a more likely diagnosis. 

NONALLERGIC 
RHINITIS 

Nonallergic rhinitis (NAR) is also known as vasomotor rhinitis.  Features that 

help differentiate NAR from allergic rhinitis include predominant nasal 

congestion or stuffiness, postnasal drip (dry cough), and no specific 

identifiable triggers.  In contrast, patients with allergic rhinitis have 

predominant eye symptoms, itching, and sneezing, along with specific 

identifiable triggers in most cases. 

Diagnosis is typically clinical.  NAR patients usually have negative testing for 

allergens.  Those with prominent rhinorrhea and/or postnasal drip sometimes 

respond to first-generation oral H1 antihistamines (eg, chlorpheniramine) but 

rarely ever to antihistamines without anticholinergic properties (eg, 

loratadine).  These patients are best managed with either a topical intranasal 

antihistamine spray (eg, azelastine, olopatadine) or intranasal 

glucocorticoids.  Moderate to severe symptoms usually 

require both intranasal antihistamines and intranasal glucocorticoids. 

……………… 

Nasal cytology in NAR patients usually shows predominant eosinophils and 

increased numbers of mast cells.  Nasal cytology is not essential for 

diagnosing NAR. 



Plain radiographs of the sinuses can be useful in patients with persistent 

symptoms suggesting chronic sinusitis.  However, they are not as useful in 

diagnosing NAR. 

Patients with NAR typically have negative serum radioallergosorbent test 

(RAST).  Routine allergy testing with skin or serum RAST testing is not 

necessary to diagnose NAR and is usually considered only if there is 

inadequate response to empiric treatment. 

Serum IgE levels are usually elevated in allergic rhinitis but not in NAR. 

ASTHMA 
Asthma severity for patients not on controller 

medication 

Asthma 

severity 

Symptom 

frequency/ 

SABA use 

Nighttime 

awakenings 

Indicated 

therapy 

initiation 

Intermitten

t 
<2 d/week <2/month Step 1 

Mild 

persistent 

>2 d/week 

but not daily 
3-4/month Step 2 

Moderate 

persistent 
Daily 

>1/week but not 

nightly 
Step 3 

Severe 

persistent 

Throughou

t the day 
4-7/week Step 4 or 5 

SABA = short-acting beta-2 agonist. 

The need to initiate controller medication therapy (and the level of 

controller therapy) is evaluated by categorizing symptoms into 1 of 4 levels 

of asthma severity: intermittent, mild persistent, moderate persistent, and 

severe persistent. A patient has been requiring his albuterol inhaler 2 days 

per week, which suggests good control.  However, he has been having 3-4 

nighttime awakenings per month, which indicates he is undertreated with an 

as-needed SABA alone. Based on his current level of symptoms, he now 

meets the criteria for mild persistent asthma and warrants a step up in 

therapy with the addition of a low-dose inhaled corticosteroid (ICS) (Step 

2). 



 

Once patients begin asthma controller therapy (eg, ICS), they are evaluated 

based on a symptomatic assessment of asthma control (similar to the 

assessment of asthma severity).  Patients whose condition remains well 

controlled on the same therapy for 3 months should be considered for a 

step down in medication management.  In patients with very poorly 

controlled symptoms, medication therapy should be increased by 1 or 2 

steps, and a short course of oral prednisone should be considered. 

………….. 

Ipratropium is a short-acting anticholinergic agent that has a slower onset of 

action and achieves less bronchodilation in asthmatic patients than a 

SABA.  Although ipratropium does play an important role in the 

management of COPD, it is not indicated in asthma management except in 

rare circumstances. 

Due to evidence of increased mortality as well as treatment failure in 

asthmatic patients on long-acting beta-2 agonist (LABA) monotherapy, the 

addition of a LABA is indicated only in combination with an ICS. 

Short courses of oral prednisone are indicated in an acute asthma 

exacerbation and cases of very poorly controlled symptoms.  Chronic use of 

oral prednisone is not recommended due to significant adverse effects. 



Asthma vs COPD 

 Asthma COPD 
Late-stage 

COPD 

FVC 
Normal/

↓ 
Normal/↓ ↓/↓↓ 

FEV1 ↓ ↓ ↓↓ 

FEV1/FVC ↓ ↓ ↓↓ 

Bronchodilat

or 

response 

Reversibl

e 

Partially 

reversible/ 

nonreversible 

Usually 

nonreversible 

Chest x-ray Normal Normal 

Hyperinflation, 

loss 

of lung 

markings 

DLCO 
Normal/

↑ 
Normal/↓ ↓ 

COPD = chronic obstructive pulmonary disease; DLCO = diffusion 

capacity of the lung for carbon monoxide. 

Asthma and chronic obstructive pulmonary disease (COPD) are inflammatory 

diseases of the respiratory tract characterized by cough and dyspnea.  In 

general terms, asthma is an atopic disease with a predominantly genetic 

etiology and early onset of symptoms; COPD is due primarily to smoking and 

presents later in life.  In clinical practice, however, there is significant overlap 

between these conditions in age of onset, clinical manifestations, and 

pathophysiologic mechanisms.  A history of heavy smoking and an older 

age of onset suggest COPD as the primary cause of the problem, but the 

episodic symptoms, associated wheezing, and family history are more 

consistent with asthma.  Differentiating between the 2 is therapeutically 

relevant as ICS are the primary long-term intervention for asthma and a 

long-acting anticholinergic inhaler is generally preferred for COPD. 

The most efficient test to differentiate asthma and COPD is spirometry before 

and after administration of a bronchodilator (usually albuterol).  Patients with 

asthma should show significant reversal (>12% increase in FEV1) in airway 

obstruction after administration of the bronchodilator.  Patients with COPD 



may have partial reversibility with bronchodilators, but restoration of normal 

airflow after administration of a bronchodilator effectively rules out COPD. 

……………. 

A chest x-ray is very nonspecific and is of little value in differentiating 

between these 2 conditions.  Chest x-ray is normal in almost all asthmatic 

patients, except during the acute exacerbations when hyperinflation is 

evident.  Even in COPD patients, chest x-ray abnormalities are delayed for 

several years until significant air trapping develops.  All patients with 

suspected COPD should have pulmonary function tests done as soon as 

possible regardless of chest x-ray findings. 

Nocturnal pulse oximetry is a nonspecific test used primarily to screen for 

obstructive sleep apnea.  Patients with obstructive sleep apnea will have 

normal oxygenation interspersed with repetitive episodes of rapid oxygen 

desaturation.  Overnight oximetry in both asthma and COPD will show either 

normal findings or variable hypoxemia. 

Elevated serum IgE and sputum eosinophilia may be present in patients with 

asthma, but these tests are neither specific nor sensitive.  Serum IgE is often 

used to diagnose allergic bronchopulmonary aspergillosis if the index of 

suspicion is high. 

A patient with underlying asthma presents with dyspnea, cough, accessory 

muscle use, and difficulty speaking consistent with a severe acute asthma 

exacerbation.  The initial physiologic response to an acute pulmonary insult 

such as an asthma exacerbation is an increase in respiratory drive and 

resultant hyperventilation.  This response may be caused by a combination 

of hypoxemia, anxiety due to a sensation of dyspnea, and signals from 

thoracic neural receptors influenced by change in lung volume and presence 

of inflammatory chemicals (eg, prostaglandins, histamines).  Hyperventilation 

results in a decrease in the PaCO2 and a primary respiratory alkalosis, which 

is the typical presentation in an acute asthma exacerbation. 

ABG results demonstrate a normal pH and PaCO2  in the setting of ongoing 

increased work of breathing indicates an inability to maintain adequate 

ventilation.  This inability to meet the demands of increased respiratory drive 

is caused by respiratory muscle fatigue or severe air trapping and suggests 

impending respiratory collapse. 

………………. 

Severe hypoxemia (eg, PaO2 <60 mm Hg on room air) is relatively rare in an 

acute asthma exacerbation and suggests a very severe exacerbation or the 

presence of comorbid pathology (eg, pneumonia).  This patient's PaO2 of 65 



mm Hg indicates an expected level of hypoxemia and is not as concerning as 

the normal PaCO2. 

Lung hyperinflation on chest x-ray is an expected finding in an asthma 

exacerbation and is not an indicator of severity. 

Severe tachycardia and tachypnea can be indicators of a severe asthma 

exacerbation.  However, moderate tachycardia and tachypnea are expected 

findings and are not as concerning as the normal PaCO2. 

Aspirin-exacerbated respiratory disease (AERD) is a pseudoallergic reaction to 

nonsteroidal anti-inflammatory drugs (NSAIDs).  Pseudoallergic reactions are 

not IgE-mediated but typically occur in patients with 

comorbid asthma, chronic rhinosinusitis with nasal polyposis, or chronic 

urticaria.  About 10%-20% of patients with asthma may develop AERD. 

AERD usually presents with asthmatic symptoms (cough, wheezing, chest 

tightness), nasal and ocular symptoms (nasal congestion, rhinorrhea, or 

periorbital edema), and facial flushing within 30 minutes to 3 hours after 

NSAID ingestion.  AERD symptoms are similar to flares of the underlying 

asthmatic or allergic condition, and patients may not relate the symptoms to 

medication use, especially if they have been accustomed to taking the 

medication without difficulty. 

AERD pathogenesis involves increased production of pro-inflammatory 

leukotrienes and decreased production of anti-inflammatory 



prostaglandins.  The breakdown of arachidonic acid to prostaglandins is 

mediated by the cyclooxygenase (COX1, COX2) pathway and is inhibited by 

aspirin.  Instead, arachidonic acid is diverted to the production of 

leukotrienes via the 5-lipoxygenase pathway.  Treatment includes 

management of the patient's underlying asthma and chronic rhinosinusitis, 

avoidance of NSAIDs, and desensitization if NSAID use is required.  The use 

of leukotriene inhibitors (zileuton) and leukotriene receptor antagonists (eg, 

montelukast) can also improve respiratory and nasal symptoms. 

……………. 

Cell-mediated (or delayed) hypersensitivity involves T cell activation and is 

not mediated by antibodies.  Symptoms often occur 48-72 hours after 

antigen exposure.  Because the skin is a repository of T cells, cell-mediated 

hypersensitivity reactions often present with prominent skin findings (eg, 

contact dermatitis, SJS, TEN). 

IgE-mediated (or immediate hypersensitivity) reactions occur when antigen 

exposure causes activation of mast cells and release of vasoactive 

substances.  Patients typically develop urticaria, pruritus, angioedema, or 

anaphylaxis within a few minutes to 1 hour after drug exposure. 

The most common adverse effect associated with the use of any inhaled 

corticosteroid is oropharyngeal candidiasis (oral thrush). 

High doses of inhaled corticosteroids can lead to increased systemic 

absorption and can produce adrenal suppression, cataract formation, 

decreased growth in children, interference with bone metabolism and 

purpura.  However, these systemic effects are dose-dependent and occur in 

patients who are on high-dose inhaled steroids for prolonged period of time. 

Comorbid gastroesophageal reflux disease (GERD) is common in patients 

with asthma and can exacerbate asthma symptoms 

through microaspiration of gastric contents, leading to an increase in vagal 

tone and bronchial reactivity.   

A patient with asthma has several clues in her history suggesting comorbid 

GERD, including sore throat, morning hoarseness, worsening cough only at 

night, and increased need for her albuterol inhaler following meals.  In 

addition, obesity increases the risk of developing GERD, and 

this patient's worsening asthma symptoms coincide with her recent weight 

gain.  Other symptoms suggestive of GERD include dysphagia, chest 

pain/heartburn, and sensation of regurgitation. 

Proton-pump inhibitor (PPI) therapy has been shown to improve both 

asthma symptoms and peak expiratory flow rate in asthma patients with 



evidence of comorbid GERD, and a PPI trial (eg, esomeprazole) should 

be initiated. 

………….. 

The anticholinergic effect of diphenhydramine is useful in the treatment of 

chronic cough caused by rhinitis in patients with upper airway cough 

syndrome (UACS), previously known as postnasal drip syndrome.  

Aspirin-exacerbated respiratory disease (AERD) occurs in patients with 

asthma and chronic rhinosinusitis.  Symptoms include a sudden worsening of 

asthma and nasal congestion 30 minutes to 3 hours after ingestion of 

nonsteroidal anti-inflammatories.   

Cough associated with ACE inhibitors may occur at any time during therapy 

(usually within 2 weeks of drug initiation).  However, it would be unlikely to 

occur only at night and to be associated with wheezing and 

morning hoarseness. 

 Acute asthma exacerbation causes increased respiratory drive and 

hyperventilation, leading to decreased partial pressure of carbon dioxide 

(PaCO2).  An elevated or even normal PaCO2, suggests an inability to meet 

increased respiratory demands (likely due to respiratory muscle fatigue) and 

impending respiratory failure.  Other clinical signs or symptoms of impending 

respiratory failure include: 

• Markedly decreased breath sounds 

• Absent wheezing 

• Decreased mental status 

• Marked hypoxia with cyanosis 

Patients with impending or actual respiratory arrest require admission to the 

intensive care unit with endotracheal intubation to maintain adequate 

oxygenation and ventilation. 

Mild to moderate asthma exacerbation usually responds to oxygen and 

inhaled short-acting β2 agonists (SABAs) to effectively reverse airflow 

obstruction.  Patients who do not respond require systemic corticosteroids. 

Severe asthma exacerbation requires SABAs, ipratropium nebulizer, 

and systemic corticosteroids.  Adding ipratropium to SABAs may cause 

greater bronchodilation than either agent alone and is recommended during 

emergency department care of severe exacerbations.  Systemic 

glucocorticoids (oral or intravenous) increase the rate of symptomatic 

improvement, but their beneficial effects are not clinically apparent for 

several hours after administration.  Additional bronchodilation with a one-

time infusion of IV magnesium sulfate is also recommended 



for severe asthma exacerbations that show no improvement after 

an hour of therapy. 

…………. 

IV antibiotics are not recommended for asthma exacerbation as viral 

infections are the most common trigger, and no benefit from antibiotic 

therapy has been demonstrated.  Leukocytes are usually elevated due to 

acute stress rather than infection. 

Methylxanthines (eg, theophylline, aminophylline) provide no additional 

benefit over inhaled SABAs and anticholinergic agents and are not indicated 

in acute asthma exacerbation. 

Systemic epinephrine has no proven benefit over aerosol therapy in the 

treatment of acute asthma and is indicated only in severe exacerbation when 

inhaled therapy cannot be given.  Systemic epinephrine is also indicated in 

bronchospasm associated with anaphylaxis. 

Beta-2 agonists like albuterol reduce serum potassium levels by driving 

potassium into cells.  In some patients, clinically significant hypokalemia can 

result, causing muscle weakness, arrhythmias, and EKG changes.  Other 

common side effects of beta-2 agonists include tremor, headache and 

palpitations.  Obtaining a serum electrolyte panel would be helpful here to 

confirm and assess the severity of this patient's hypokalemia. 

………….. 

The peak expiratory flow rate is an important objective measure for 

evaluating the severity of an asthma attack and monitoring for 

respiratory improvement.   

Weakness may be a presenting symptom of hyper- or hypothyroidism.  Such 

patients are also likely to present with cold intolerance and weight gain 

(hypothyroidism) or heat intolerance and weight loss (hyperthyroidism).  

EMG measures the electrical activity of muscle fibers and is useful in the 

evaluation of muscle weakness due to neuropathic or 

myopathic conditions.  This patient's muscle weakness is most likely due to 

hypokalemia, and therefore an electrolyte panel is a more appropriate  

The pharmacologic management of asthma is guided by 

a stepwise approach.  In patients with newly diagnosed asthma or 

intermittent asthma managed with only an as-needed short-acting beta-2 

agonist (SABA) (eg, albuterol), the need for controller medication therapy 

(and level of controller therapy) is assessed by categorizing symptoms into 1 

of 4 levels of asthma severity:  intermittent, mild persistent, moderate 

persistent, and severe persistent.  The factors that define severity 

are frequency of daytime symptoms (can be assessed as frequency of 



SABA use if already prescribed) and frequency of nighttime 

awakenings.  Spirometry also plays a role as decreases in FEV1 and 

FEV1/FVC ratio correlate with asthma severity and lack of symptom control. 

In intermittent asthma, daytime symptoms occur <2 days per week, 

nighttime awakenings occur <2 times per month, FEV1 and FEV1/FVC are 

normal, and no limitation exists on daily activity.  

………. 

A low-dose ICS (eg, beclomethasone, fluticasone) is the preferred medication 

addition in patients whose asthma is uncontrolled on as-needed SABA (Step 

2).  ICS is a mainstay of therapy in patients with persistent asthma. 

A long-acting beta-2 agonist (LABA) such as salmeterol is the preferred 

medication addition in patients whose asthma is uncontrolled on SABA and 

low-dose ICS (Step 3). 

Short courses of oral prednisone are indicated in patients with acute asthma 

exacerbation.  Chronic use is not recommended due to significant 

adverse effects. 

Theophylline is a methylxanthine phosphodiesterase inhibitor that causes 

bronchodilation.  Although theophylline use is somewhat limited by adverse 

effects, it is indicated as an alternative to combination LABA/ICS in patients 

whose asthma is uncontrolled on SABA and ICS therapy (alternative Step 3). 

Asthma exacerbations can be associated with mucus hypersecretion (eg, 

dark-colored sputum), which can result in formation of a mucus plug in the 

airways.  The resultant airway obstruction causes distal air trapping and 

prevents additional air from entering that portion of the lungs.  The trapped 

air molecules eventually diffuse into the bloodstream, creating a vacuum that 

leads to alveolar collapse (ie, atelectasis).  As the lung collapses, 

the trachea and other mediastinal structures are pulled toward the side of 

the atelectasis.  Because collapsed lung has a greater density than air-filled 

lung, dullness to percussion is also present.  In addition, the lack of air flow 

leads to absent or markedly decreased breath sounds and decreased tactile 

fremitus. 

Chest x-ray in large-volume atelectasis typically shows opacification of the 

affected lung area with ipsilateral mediastinal shifting and rib 

space narrowing. 

LEUKOCYTOSIS A patient being treated for an asthma exacerbation now 

has leukocytosis with neutrophilic predominance, which is a common effect 

of systemic glucocorticoids (eg, methylprednisolone). 

Glucocorticoid use causes a leukocytosis due to the following: 



• Mobilization of marginated neutrophils into the bloodstream 

(predominant mechanism):  Marginated neutrophils are attached to 

the endothelium of blood vessels; glucocorticoid-induced 

mobilization of these neutrophils leads to a higher number of 

circulating neutrophils 

• Stimulation of release of immature neutrophils from the bone marrow 

(e.g., 3% band forms in this patient) 

• Inhibition of neutrophil apoptosis 

In contrast, glucocorticoids decrease the number of circulating lymphocytes 

and eosinophils through a combination of increased apoptosis, increased 

emigration into the tissues, and decreased production. 

…………. 

Hypersensitivity reaction is a potential cause of leukocytosis due to 

hypersensitivity-induced inflammation, but eosinophilia would be expected. 

UPPER 
AIRWAY 

OBSTRUCTION 

This patient's pulmonary flow-

volume loop is characteristic of 

a fixed upper-airway obstruction. 

The obstruction limits airflow during 

inspiration and expiration, causing 

flattening of the top and bottom of 

the flow-volume curve. Because 

her symptoms started in a 

restaurant, this patient most likely 

developed laryngeal 

edema secondary to a food allergy. 

Therefore, she requires treatment 

with epinephrine, systemic 

corticosteroids, and antihistamines. 

………. 

 Asthma causes intrapulmonary airway 

obstruction via bronchoconstriction.  This 

decreases airflow during the effort-

independent phase of exhalation, causing 

flow-volume loops to have a "scooped-

out" pattern during exhalation. 

A panic attack will not decrease the flow 

rate during passive expiration or 

inspiration; flow-volume loops will 

be normal. 



 Pneumothorax decreases lung 

ventilation by preventing complete 

expansion of the affected 

lung.  Pulmonary edema will also 

decrease lung ventilation by 

reducing pulmonary 

compliance.  These conditions cause 

a restrictive pattern that is 

characterized by decreased lung 

volumes with expiratory flow rates 

that are increased relative to the low 

lung volumes. 

 



COR 
PULMONALE 

Cor pulmonale is defined as right-sided heart failure (RHF) from pulmonary 

hypertension (PH).  PH may be idiopathic or due to chronic obstructive 

pulmonary disease (COPD), interstitial lung disease (eg, idiopathic pulmonary 

fibrosis), obstructive sleep apnea, pulmonary vascular disease (eg, 

thromboembolic), or chest wall disorders (eg, kyphoscoliosis).  RHF due to 

left-sided or congenital heart disease is not considered cor 

pulmonale.  COPD is the most common cause of cor pulmonale in the United 

States, with nearly 25% of COPD patients developing this disorder. 

Cor pulmonale typically has a gradual onset but can present acutely due to a 

sudden increase in pulmonary artery pressures (eg, pulmonary 

embolism).  Patients often develop exertional symptoms (eg, dyspnea, 

angina, syncope).  Physical examination may show loud P2 (pulmonic 

component of the 2nd heart sound), tricuspid regurgitation murmur 



(holosystolic at the left lower sternal border), elevated jugular venous 

pressure (JVP), peripheral edema, hepatomegaly due to hepatic congestion, 

and possible ascites.  COPD patients usually have distant heart sounds due to 

hyperinflated lungs.  End-stage cor pulmonale may present with hypotension, 

tachycardia, and other signs of cardiogenic shock due to decreased stroke 

volume. 

Chest x-ray may show enlarged central pulmonary arteries and loss of 

retrosternal air space due to right ventricular hypertrophy.  ECG usually 

shows right axis deviation, right bundle branch block, right ventricular 

hypertrophy, and right atrial enlargement.  Right heart catheterization is the 

gold standard for diagnosis and typically shows elevated central venous 

pressure, right ventricular end-diastolic pressure, and mean pulmonary artery 

pressure (≥25 mm Hg at rest) without left heart disease.  Treatment involves 

optimizing right ventricular dynamics (preload, afterload, and contractility) 

with supplemental oxygen, diuretics, treatment of underlying etiology, and 

intravenous inotropes for severe decompensation. 

………. 

The cirrhotic liver is characteristically shrunken and fibrotic, but may 

occasionally be normal-sized or enlarged, and is often accompanied by 

splenomegaly.  Stigmata of chronic liver disease and other symptoms of 

hepatic decompensation are typically present.   

Cardiac tamponade is a life-threatening condition caused by a rapidly 

developing pericardial effusion that impairs cardiac filling.  Classic findings 

include jugular venous distension, hypotension, distant heart sounds, and 

pulsus paradoxus (>10 mm Hg decrease in systemic blood pressure 

with inspiration). 

Coronary artery disease may cause left-sided or biventricular cardiac failure 

with evidence of pulmonary vascular congestion (eg, pulmonary edema on 

chest x-ray).  Inferior wall myocardial infarction may cause isolated right-

sided heart failure; however, these patients typically present with chest pain, 

nausea, and diaphoresis along with hypotension, elevated jugular venous 

distension, and clear lungs. 

Metastatic carcinoma of the liver can cause hepatomegaly (usually irregular 

hepatomegaly) and ascites but is not typically associated with dyspnea or 

elevated JVP. 



 COPD  

In advanced chronic obstructive pulmonary disease (COPD), destruction of 

the terminal bronchioles and alveoli causes areas of physiologic dead space 

to develop.  The affected regions have limited surface area available for gas 

exchange, which leads to ventilation/perfusion (V/Q) mismatch causing local 

hypoxia and hypercapnia.  Hypoxia induces selective vasoconstriction in 

these areas of the lung and redirects blood flow to better ventilated alveoli, 

reducing V/Q mismatch. 

Supplemental oxygen improves hypoxia but can cause CO2 retention by the 

following mechanisms: 

• Loss of compensatory vasoconstriction in areas of ineffective gas 

exchange worsens V/Q mismatch 



• Increase in oxyhemoglobin reduces the uptake of CO2 from the 

tissues by the Haldane effect

 
• Decreased respiratory drive and slowing of the respiratory rate causes 

reduced minute ventilation 

The acidosis caused by an acute increase in CO2 increases brain gamma-

amino butyric acid and glutamine and decreases brain glutamate and 

aspartate, causing a change in 

level of 

consciousness.  Hypercapnia 

also causes reflex cerebral 

vasodilation and may induce 

seizures.  Oxygen should be 

used cautiously with a goal 

SaO2 of 90%-93% or PaO2 60-

70 mm Hg.  Patients who 

develop significant acidosis or 

have severely reduced level of consciousness require mechanical ventilation. 

………………….. 

CO2 retention causes respiratory acidosis with compensatory 

metabolic alkalosis. 

Atrial fibrillation predisposes this patient to a thromboembolic 

stroke.  However, a stroke is more likely to cause sudden-onset, focal, 



neurologic abnormalities than gradual onset of global symptoms (eg, 

lethargy, somnolence). 

Typically due to cigarette smoking, COPD causes gradually decreasing 

expiratory flow rates, increased lung compliance, and increased lung 

volumes. The only therapies proven to prolong survival in patients with COPD 

are smoking cessation, supplemental oxygen, and lung reduction 

surgery in certain patients. The remainder of therapies are aimed at 

decreasing respiratory symptoms, improving quality of life, and decreasing 

hospitalizations.  The mainstays of treatment are inhaled bronchodilators, 

especially anti-cholinergic medications like ipratropium and tiotropium.  Anti-

muscarinic agents may be combined with short-acting beta agonists like 

albuterol.  Inhaled steroids and long-acting beta agonists may be used for 

patients with more severe COPD. 

……………. 

Beta-adrenergic blockers may exacerbate pulmonary symptoms in patients 

with severe reactive airway disease.  They are safe in most patients with mild 

to moderate COPD and asthma, however. 

 

Alpha 2-adrenergic agonists include clonidine, methyldopa, and 

dexmedetomidine.  Clonidine and methyldopa are used to treat 

hypertension.  Dexmedetomidine is used for sedation in the intensive care 

unit.  These medications are not used to treat COPD. 

Chronic obstructive pulmonary disease (COPD) is a progressive condition 

of limited airflow during expiration that is not entirely reversible.  COPD 

encompasses chronic bronchitis and emphysema and is one of the leading 

causes of death worldwide.  Smoking is the most important risk factor for 

COPD.  Signs and symptoms include progressive dyspnea, cough with 

sputum production, decreased breath sounds, and a prolonged expiratory 

phase.  Patients may have a barrel-shaped chest, which is due to air trapping 

and hyperinflation of the lungs.  Chronic hypoxemia is often present in 

advanced disease, and consequent secondary polycythemia may occur. 

Long-term supplemental oxygen therapy (LTOT) has 

demonstrated prolonged survival and improved quality of life in patients 

with COPD with significant chronic hypoxemia.  The criteria for initiating 

LTOT in such patients include: 

1. Resting arterial oxygen tension (PaO2) <55 mm Hg or pulse oxygen 

saturation (SaO2) <88% on room air 

2. PaO2 <59 mm Hg or SaO2 <89% in patients with cor pulmonale, 

evidence of right heart failure, or hematocrit >55% (as in this 

patient) 



In addition to continued abstinence from smoking, initiation of LTOT will 

have the greatest benefit to this patient's survival. 

………………. 

Although vaccinating against influenza and pneumococcus is important and 

may help decrease the rate of COPD exacerbations, a significant mortality 

benefit has not been clearly and consistently demonstrated in studies. 

Temporary use of systemic corticosteroids is appropriate in the management 

of acute COPD exacerbations.  However, maintenance systemic 

corticosteroids should not be used in COPD due to significant side effects 

and possibly increased mortality. 

Mucoactive agents (eg, N-acetylcysteine) may have some symptomatic 

benefit in patients with COPD who have bothersome sputum production, but 

there is no evidence of survival benefit with use of these agents. 

Periodic phlebotomy is sometimes performed in secondary polycythemia 

when symptoms (eg, fatigue, blurred vision, paresthesias) are 

present. Plethora in the absence of other polycythemia symptoms (which 

generally do not occur with a hematocrit <65%) is not suggestive of 

polycythemia. 

Prophylactic antibiotics are rarely used in COPD management.  There is some 

evidence of decreased frequency of exacerbations in select patients with 

frequent exacerbations, but no survival benefit has been demonstrated. 

Acute exacerbation of chronic obstructive 

pulmonary disease 

Cardinal 

symptoms 

• Increased dyspnea 

• Increased cough (more frequent or severe) 

• Sputum production (change in color or 

volume) 

Diagnostic 

testing 

• Chest x-ray: Hyperinflation 

• ABG: Hypoxia, CO2 retention (chronic &/or 

acute) 

Management 

• Oxygen (target SpO2 of 88%-92%) 

• Inhaled bronchodilators 

• Systemic glucocorticoids 

• Antibiotics if ≥2 cardinal symptoms 

• Oseltamivir if evidence of influenza 



• NPPV if ventilatory failure 

• Tracheal intubation if NPPV failed or 

contraindicated 

ABG = arterial blood gas; NPPV = noninvasive positive-pressure 

ventilation; SpO2 = peripheral oxygen saturation. 

A patient has an acute exacerbation of chronic obstructive pulmonary 

disease (COPD), with an increase in dyspnea, cough, and sputum 

production.  All patients with acute COPD exacerbation should receive 

bronchodilators and systemic glucocorticoids.  In addition, antibiotics are 

indicated for patients with the following: 

• Moderate to severe COPD exacerbation (defined as >2 cardinal 

symptoms), especially with increased sputum purulence or 

• Mechanical ventilation requirement (endotracheal intubation or 

noninvasive positive pressure) 

In such patients, antibiotic therapy has demonstrated increased likelihood of 

clinical improvement, reduced risk of subsequent exacerbation, and 

decreased in-hospital mortality in cases requiring mechanical ventilation. 

Up to 50% of COPD exacerbations are likely caused by acquisition of 

a bacterial respiratory pathogen, but identifying such a trigger can be 

clinically challenging.  Collection of sputum cultures is not recommended 

(except in patients with risk factors for Pseudomonas aeruginosainfection) 

due to difficulty in isolating a single bacterial pathogen.  Therefore, empiric 

antibiotic therapy is directed at common upper respiratory bacterial 

pathogens (H influenzae, Moraxella catarrhalis, and S pneumoniae) and 

includes macrolides (eg, azithromycin), respiratory fluoroquinolones (eg, 

levofloxacin, moxifloxacin), or penicillin/beta-lactamase inhibitors (eg, 

amoxicillin-clavulanate). Typical duration of antibiotic therapy is 3-7 days. 

…………………. 

Chest physiotherapy with percussion and vibration and other mechanical 

techniques to aid sputum clearance have not been shown to improve clinical 

outcomes in acute COPD exacerbations.  Chest physiotherapy is used in 

patients with bronchiectasis. 

Inhaled glucocorticoid therapy is used in long-term management of 

asthma.  In patients with COPD who have relatively advanced disease, these 

agents reduce exacerbation frequency and improve symptoms but do not 

appear to affect lung function or mortality.  Unlike systemic glucocorticoids, 



inhaled glucocorticoids do not play a role in the management of acute 

COPD exacerbation. 

Intravenous magnesium sulfate causes bronchodilation and is used for 

severe, life-threatening asthma exacerbations.  However, studies have failed 

to demonstrate any benefit from magnesium sulfate for acute 

COPD exacerbation. 

Roflumilast is a PDE inhibitor with anti-inflammatory properties that helps 

decrease mucociliary malfunction and pulmonary remodeling.  It is useful as 

maintenance therapy to reduce future exacerbations in patients with severe 

COPD and history of exacerbations, but it is not indicated during an 

acute exacerbation. 

Patients with COPD is at increased risk for postoperative pulmonary 

complications, including pneumonia and respiratory failure requiring 

mechanical ventilation.  Medical optimization of COPD symptoms (eg, 

dyspnea, wheezing) prior to surgery helps reduce this risk.  Active smoking is 

also an independent risk factor for postoperative pulmonary complications, 

and this effect is amplified in patients with underlying lung disease. 

Even a small amount of active smoking (eg, 3 or 4 cigarettes per day) is 

associated with increased postoperative pulmonary risk.  In all patients 

anticipating elective surgery, immediate smoking cessation is 

recommended as those who quit smoking >4-8 weeks prior to surgery 

substantially decrease their postoperative pulmonary risk.  Lesser durations 

of preoperative smoking cessation do not reduce the risk, likely because the 

airway inflammation and increased bronchial mucus production induced by 

smoking requires some time to improve. 

…….. 

There is no evidence that preoperative antibiotics active against respiratory 

pathogens (eg, moxifloxacin) decrease the risk of pneumonia, COPD 

exacerbation, or other postoperative pulmonary complications. 

Theophylline is sometimes used as an additional therapy in patients with 

COPD who have persistent symptoms despite smoking cessation and optimal 

usage of inhaled bronchodilators and corticosteroids.   



A patient has acute exacerbation of chronic obstructive pulmonary 

disease (AECOPD).  The chest x-ray 

reveals emphysema but no pulmonary 

edema, consolidation, pleural effusion, or 

pneumothorax.  Initial management of 

AECOPD includes inhaled short-acting 

bronchodilators, glucocorticoids, and 

antibiotics.  Patients with continued 

symptoms despite medical management 

should be considered for noninvasive 

ventilatory support. 

Noninvasive positive-pressure ventilation (NPPV) is ventilatory support 

delivered by facemask rather than endotracheal tube; it can be delivered in 

several different modes, including continuous positive airway pressure and 



bilevel positive airway pressure.  NPPV decreases work of breathing, 

improves alveolar ventilation, and is the preferred method of respiratory 

support in patients with AECOPD.  Physiologic benefits include a decrease in 

respiratory rate and arterial carbon dioxide tension (PaCO2), with an increase 

in tidal volume, minute ventilation, and arterial oxygen tension (PaO2).  NPPV 

in patients with AECOPD is associated with a decrease in mortality, intubation 

rate, treatment failure, length of hospital stay, and incidence of 

nosocomial infection. 

……………….. 

Methylxanthines (eg, aminophylline, theophylline) cause bronchodilation by 

blocking phosphodiesterase and increasing cyclic adenosine 

monophosphate.  They can cause tremor and arrhythmias and do not 

provide increased benefit over inhaled bronchodilators and glucocorticoids in 

the treatment of AECOPD. 

Oxygen in hypercapnic and hypoxemic patients should be titrated gradually 

with a goal arterial oxygen saturation of 88%-92% or PaO2 of 60-70 mm 

Hg.  Increasing inhaled oxygen flow may improve oxygenation but will not 

address impaired ventilation or elevated PaCO2. Decreasing oxygen in a 

hypoxemic patient would cause more severe hypoxemia. 

Invasive mechanical ventilation may be required in hypercapnic patients with 

poor mental status (eg, somnolence, lack of cooperation, inability to clear 

secretions), hemodynamic instability, or profound acidemia (pH <7.1). A pH 

of 7.32 and PaCO2 of 60 mm Hg suggest a mild to moderate acute respiratory 

acidosis on an existing chronic respiratory acidosis.  A trial of NPPV is 

warranted prior to intubation, especially as advanced COPD may make 

weaning and extubation more challenging.  If this patient fails a 2-hour trial 

of NPPV (eg, hypoxemia, severe respiratory distress, and/or acidosis), 

intubation would be considered. 

….. 

CPAP VS BiPAP use 

 

Mild VS mod acidosis 

 

Severe COPD exacerbation? 



Progressive dyspnea and persistent mucoid cough in a patient with a 

significant smoking history are highly suggestive of chronic obstructive 

pulmonary disease (COPD).  In patients with suspected COPD, the diagnosis 

can be confirmed with spirometry demonstrating an obstructive pattern with 

FEV1/FVC <70% with no improvement in FEV1 following bronchodilator 

therapy (as compared with asthma, in which there is reversibility in 

obstruction with bronchodilator therapy). 

Smoking is the most important risk factor for COPD.   

…………….. 

ICS have been shown to decrease the number of COPD exacerbations and 

improve quality of life but have no mortality benefit.  Oral corticosteroids are 

useful on a short-term basis during acute exacerbations of COPD.  They have 

not demonstrated mortality benefit in acute exacerbation. 

Although antibiotics are sometimes used in patients with moderate or severe 

acute COPD exacerbations, prophylactic antibiotics are rarely used in chronic 

COPD management.  They may decrease the frequency of exacerbation in 

select patients with frequent COPD exacerbations, but no mortality benefit 

has been demonstrated. 

Regular incentive spirometry has shown some improvement in pulmonary 

function tests and may improve quality of life in patients with COPD, but no 

mortality benefit has been demonstrated. 

Exercise-induced bronchoconstriction (EIB): Bronchoconstriction occurs in 

response to mast cell degranulation triggered by the passage of high 

volumes of dry, cold air.  EIB can occur in asthmatic patients but may also 

cause bronchospasm in those without a pre-existing diagnosis of asthma. 

Beta agonists and mast cell stabilizers are important in the management of 

EIB.  Short-acting beta-adrenergic agonists such as albuterol, used 10-20 

minutes prior to exercise, are typically sufficient to prevent symptoms.  They 

are considered first-line therapy if used only intermittently (less than 

daily).  An antileukotriene agent can be used 15-20 minutes prior to exercise 

for those unable to tolerate beta agonists.  A combination of beta agonists 

and antileukotriene agents may also be used in high-performance athletes. 

………………. 

Steroid inhalers may be appropriate for athletes who exercise daily and 

would require daily pre-treatment with albuterol.  These are also the 

preferred treatment for persistent asthma. 

Ipratropium inhalers are often combined with beta-adrenergic agonists for an 

additive bronchodilator effect, usually to treat acute 



exacerbations.  Ipratropium is more effective in patients with chronic 

obstructive pulmonary disease than in those with asthma. 

Long-acting beta agonists used as monotherapy have been shown to 

increase asthma-related mortality.  They should not be used in patients with 

EIB or asthma. 

Montelukast can be used as an alternative to daily inhaled corticosteroids in 

patients who exercise daily and require daily albuterol pre-treatment. 

A patient with probable chronic obstructive pulmonary disease (COPD) 

(extensive smoking history, progressive respiratory symptoms with wheezing 

and a prolonged expiratory phase, edema suggestive of possible cor 

pulmonale) presents with worsening dyspnea and significant hypercapnia 

(PaCO2 65 mm Hg). Patients with chronic hypoventilation due to COPD, 

obesity hyp`oventilation syndrome, or neuromuscular causes have gradual 

increases in PaCO2 that result in chronic respiratory acidosis; to compensate, 

the kidneys increase bicarbonate retention, creating a secondary metabolic 

alkalosis.  With an acute exacerbation of COPD, the PaCO2 can increase 

further. 

Normally, the expected pH resulting from a purely acute increase in 

PaCO2 from 40 mm Hg (normal) to 65 mm Hg is ~7.20 as pH decreases ~0.08 

for every 10 mm Hg of acute increase in PaCO2. Near-normal pH of 7.34 

suggests a large component of chronic hypercapnia for which the kidneys 

have had time to compensate.  In contrast to respiratory compensation 

(occurring within minutes), metabolic compensation by the kidneys requires 

roughly 48 hours and is evident only in the chronic setting.  Compensation 

mechanisms do not normalize or overcorrect pH (ie, a primary acid-base 

disturbance is not completely normalized or overcompensated by a 

compensatory response). 

………… 

The shift of bicarbonate out of and chloride into erythrocytes is integral to 

carbon dioxide transport throughout the body.  This is the initial response to 

a respiratory acidosis but has a minimal effect on pH compared to renal 

tubular compensation. 

Increased dead space ventilation is the main cause of hypercapnia in COPD 

and acts to worsen the respiratory acidosis. 

Theophylline has a narrow therapeutic index, and toxicity can occur from 

accumulation by reduced clearance (RF?) or decreased metabolism due 

to saturation of metabolic pathways.  Theophylline is metabolized 

predominantly by the cytochrome oxidase system in the liver.  Inhibition of 

these enzymes by concurrent illness (eg, cirrhosis, cholestasis, respiratory 



infections with fever) or drugs (eg, cimetidine, ciprofloxacin, erythromycin, 

clarithromycin, verapamil) can raise serum concentration and cause toxicity. 

Symptoms of toxicity usually manifest as central nervous system 

stimulation (eg, headache, insomnia, seizures), gastrointestinal disturbances 

(eg, nausea, vomiting), and cardiac toxicity (arrhythmia).  This patient 

recently began taking ciprofloxacin, a drug known to decrease clearance of 

theophylline.  Therefore, the best next step is to measure serum theophylline 

levels to assess for toxicity. 

………….. 

Plasma fractionated metanephrines are elevated in 

pheochromocytoma.  Patients usually present with headache, sweating, 

tachycardia, and paroxysmal hypertension.  

Hyperinflation in COPD occurs through both static and dynamic 

mechanisms.  The negative pressure created by the chest wall (expanding 

pressure) and the positive pressure created by the lungs (collapsing pressure) 

are in equilibrium at the functional residual capacity (FRC).  In 

COPD, decreased elasticity of the alveoli results in decreased positive 

(collapsing) pressure created by the lungs to expel air.  Consequently, the 

alveoli retain more air volume.  At the increased lung volume, this decrease in 

positive (collapsing) pressure created by the lungs is balanced by a decrease 

in negative (expanding) pressure created by the chest wall.  New pressure 

equilibrium is reached at a higher lung volume (higher FRC). 

The dynamic mechanism is comparatively more responsible for hyperinflation 

in COPD.  It occurs through a phenomenon of "air stacking."  The expiratory 

phase is prolonged in patients with COPD due to an increase in airway 

resistance.  When exertional demands trigger an increase in minute 

ventilation (breaths per minute × tidal volume), the patient is forced to begin 

inhalation prior to completion of exhalation.  The result is additional air 

trapping and hyperinflation. 

The diaphragm is the most important muscle for enlarging the thoracic cavity 

and creating negative pressure during inhalation.  In COPD, 

the diaphragmatic flattening and muscular shortening caused by 

hyperinflation result in more difficulty in decreasing intrathoracic pressure 

during inspiration and therefore increase the work of breathing. 

…………. 

Compliance is defined as change in volume per change in pressure and is the 

inverse of elasticity.  



Progressive hypoxemia is common in patients with advanced chronic 

obstructive pulmonary disease (COPD), and studies have shown survival 

benefit of long-term home oxygen therapy (LTOT) in those with 

significant chronic hypoxemia.  The criteria for initiating LTOT in patients 

with COPD include: 

1. Resting arterial oxygen tension (PaO2) <55 mm Hg or pulse oxygen 

saturation (SaO2) <88% on room air 

2. PaO2 <59 mm Hg or SaO2 <89% in patients with cor pulmonale, 

evidence of RHF, or hct >55% 

The dose of supplemental oxygen should be titrated so that SaO2 is 

maintained at >90% during sleep, normal walking, and at rest.  Survival 

benefits of home oxygen therapy are significant when it is used for >15 hours 

a day. 

…………… 

FEV1 <30% of predicted is consistent with very severe COPD.  A high 

percentage of patients with very severe COPD will have significant chronic 

hypoxemia, but FEV1 is not a factor in determining indication for LTOT. 

LVEF <40% is consistent with left-sided systolic heart failure.  LTOT is 

indicated in patients with significant hypoxemia and evidence of right-sided 

heart failure, but left-sided heart failure is not an indication. 

Differential diagnosis based on DLCO 
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DLCO = diffusing capacity of the lung for carbon monoxide. 

Chronic obstructive pulmonary disease (COPD) is a disease of progressive 

airflow limitation, comprising variable contributions of chronic bronchitis and 

emphysema.  A patient has a classic presentation of COPD with 

predominant chronic bronchitis: chronic smoking (>1 packs a day for at 

least 20 years), productive cough, dyspnea on exertion. Chronic bronchitis 

occurs due to irritant-induced inflammation, leading to hypersecretion of 

mucus and structural changes of the tracheobronchial tree; it is defined 

as productive cough for >3 months over 2 consecutive years (not due to 

other causes). 

Several findings can help distinguish between chronic bronchitis and 

emphysema (characterized by the destruction of interalveolar walls): 

• The DLCO, which measures gas exchange between the alveoli and 

pulmonary capillary blood, remains normal in chronic bronchitis 

(intact alveolar and capillary structures), but the alveolar destruction 

that occurs in emphysema results in decreased DLCO. 

• The chest x-ray in chronic bronchitis reveals prominent 

bronchovascular markings and a mildly flattened diaphragm.  In 

contrast, the chest x-ray in emphysema reveals decreased vascular 

markings and hyperinflated lungs. 

• Patients with predominant chronic bronchitis may demonstrate more 

pronounced hypoxemia than patients with emphysema. 

……………… 

Asbestosis, pulmonary fibrosis, and silicosis are examples of interstitial lung 

diseases that demonstrate a restrictive pattern on PFT, characterized by 

reduced lung volumes, roughly proportional decreases in FEV1 and FVC, a 

normal FEV1/FVC ratio, and a low DLCO. 

Bronchiectasis is a disease of abnormal bronchial widening in the setting of 

recurrent infection and inflammation.  Its presentation can be similar to that 

of chronic bronchitis, but in bronchiectasis, sputum production is more 

prominent, the chest x-ray reveals dilated conducting airways, and the FVC is 

often low (<80% of predicted) due to airway destruction. 

Panacinar emphysema is typical for A1AT. 

Treatment of an acute COPD exacerbation includes supplemental oxygen (as 

needed to maintain SpO2 of 88%-92%), combination short-acting 

bronchodilators (β2 adrenergic agonist and anticholinergic agents), systemic 

glucocorticoids, and antibiotics (in select patients). 



Systemic glucocorticoids decrease inflammation associated with COPD 

exacerbation, improve lung function and hypoxemia, and have been shown 

to decrease risk of relapse, treatment failure, and length of hospital 

stay.  They are usually administered for 5 days as PO prednisone or IV 

methylprednisolone.  IV administration is more often used in severe 

exacerbations but has no demonstrated benefit over oral administration. 

……………. 

Acetylcysteine is a mucolytic agent useful in patients with abnormal/thick 

mucous secretions.  It has not consistently demonstrated benefit in patients 

with COPD and may increase the risk of bronchospasm. 

Methylxanthines (eg, aminophylline, theophylline) are phosphodiesterase 

inhibitors that cause bronchodilation.  Their use in the chronic management 

of patients with uncontrolled asthma or severe COPD is limited due to their 

toxicity, and they have no added benefit over inhaled bronchodilators and 

glucocorticoids in the treatment of acute exacerbation of COPD. 

Inhaled cromolyn is a mast cell stabilizer (prevents release of histamine and 

leukotrienes) used in the treatment of asthma.  Similarly, zafirlukast is a 

leukotriene-receptor antagonist used in the management of asthma.  Neither 

medication is useful for acute COPD treatment. 

Inhaled corticosteroids (eg, fluticasone inhaler) are used in the long-term 

management of persistent asthma.  In patients with COPD who have 

relatively advanced disease, these agents may reduce exacerbation frequency 

and improve symptoms, but they do not appear to affect mortality or lung 

function.  They do not play a role in the management of acute exacerbation 

of COPD. 

Long-acting β2 agonists (eg, salmeterol) are used in the maintenance therapy 

of COPD.  They are not recommended for acute exacerbations. 

……………… 

NPPV indications? 

As airflow limitation increases, more air is trapped during expiration and the 

residual and total lung volumes increase.  Air trapping and airflow 

obstruction in severe disease also decrease the vital capacity (VC).  An 

accompanying process is destruction of the alveolar-capillary membrane, 

possibly due to excessive lysis of lung structural proteins. 

……………. 

Due to air trapping, COPD patients have increased functional residual and 

total lung capacities. 

 

The alveolar-capillary membrane is destroyed in COPD, resulting in increased 



lung distensibility and compliance.  Lung distensibility is decreased in 

pulmonary fibrosis. 

 

Respiratory muscle fatigue occurs in a number of diseases like botulism, 

Guillain-Barré syndrome, amyotrophic lateral sclerosis, and 

myasthenia gravis.   

Altered mental status in the setting of an acute exacerbation of chronic 

obstructive pulmonary disease (COPD) raises suspicion for symptomatic 

hypercapnia and should be promptly investigated with arterial blood 

gas analysis. Despite tachypnea, some patients with COPD retain CO2 during 

an exacerbation due to shallow breathing and high levels of ventilation-

perfusion mismatch; if noninvasive ventilatory support was discontinued 

too early, this might lead to acute hypercapnic respiratory 

failure overnight. 

The recognition of symptomatic hypercapnia requires high clinical 

suspicion as it can occur without significant hypoxemia.  In fact, 

supplemental O2 may encourage hypercapnia in some COPD patients due to 

worsening of ventilation-perfusion mismatch and depression of respiratory 

drive.  The clinical manifestations of symptomatic hypercapnia are 

predominantly neurologic.  Patients with mild to moderate degrees of 

hypercapnia may have headaches or hypersomnolence, whereas higher 

blood CO2 levels (eg, >75-80 mm Hg) may cause delirium, 

confusion, lethargy, and eventually coma (CO2 narcosis) or seizures. 

……….. 

Additional history regarding alcohol use is important in patients with 

suspected alcohol withdrawal; however, alcohol withdrawal presents with 

signs and symptoms of neurologic overstimulation (eg, tachycardia, 

tachypnea, agitation, hypervigilance) rather than neurologic depression. 

Noncontrast CT scan of the head is indicated to evaluate for acute stroke, 

which is a potential cause of lethargy, somnolence, and confusion.  However, 

stroke is less likely in a patient who is moving all extremities. 

An acute exacerbation of COPD is characterized by a change in >1 of the 

following: 

• Cough severity or frequency 

• Volume or character of sputum production 

• Level of dyspnea 

Physical examination is often remarkable for wheezing, tachypnea, 

prolonged expiration, and use of accessory respiratory muscles.  Jugular 



venous distension (JVD) may be observed, especially during expiration, due 

to increased intrathoracic pressure.  Hyperinflation can be seen on chest x-

ray and explains the distant heart sounds on auscultation.  Upper 

respiratory infection (URI) is the most common trigger of 

COPD exacerbation. 

…………….. 

Acute asthma exacerbation can present similarly to COPD 

exacerbation.  However, in an elderly patient with significant smoking history 

and no history of asthma, COPD 

exacerbation is more likely. 

 Elevated BNP has high 

sensitivity for acute heart failure 

decompensation, and BNP <100 

pg/mL is useful in excluding 

the diagnosis. 

 Subacute cardiac tamponade 

presents with hypotension, 

muffled heart sounds, and JVD. 

Borderline hypertension makes 

tamponade extremely 

unlikely.  Additionally, the cardiac silhouette on chest x-ray should be 

enlarged in tamponade. 

MAT 
 

* 
** 

*** 

Multifocal atrial tachycardia 

Etiology 

• Exacerbation of pulmonary disease (eg, 

COPD) 

• Electrolyte disturbance (eg, hypokalemia) 

• Catecholamine surge (eg, sepsis) 

Clinical 

findings 

• Typically asymptomatic 

• Rapid, irregular pulse 

• ECG: >3 P-wave forms & atrial rate 

>100/min 

Treatment 

• Correct underlying disturbance 

• AV nodal blockade (eg, verapamil) if 

persistent 

AV = atrioventricular; COPD = chronic obstructive pulmonary 

disease. 



Multifocal atrial tachycardia (MAT) is a supraventricular tachyarrhythmia 

that likely occurs due to atrial conduction abnormalities triggered by 

disturbances such as right atrial enlargement, catecholamine surge (eg, 

sepsis), or electrolyte imbalance.  It is most commonly seen in elderly (age 

>70) patients with an acute exacerbation of underlying pulmonary 

disease (eg, COPD).  Patients typically have symptoms of the underlying 

disturbance (eg, cough, wheezing, shortness of breath), and the tachycardia 

itself is usually asymptomatic (other than possible palpitations). 

Cardiac examination in patients with MAT should reveal an irregular 

rhythm with rapid rate.  The diagnosis is confirmed by ECG showing 

distinct P waves of >3 different morphologies, irregular RR intervals, and 

an atrial rate >100/min.   

 

The best treatment is appropriate management of the 

inciting disturbance; the administration of bronchodilators, systemic 

corticosteroids, and supplemental oxygen/ventilatory support for this 

patient's acute exacerbation of COPD can lead to resolution of the MAT. 

……………. 

MAT is often confused with atrial fibrillation.  ECG in both MAT and atrial 

fibrillation shows irregular RR intervals; however, MAT demonstrates distinct 

P waves with varying morphology while P waves are absent in atrial 

fibrillation.  Antiarrhythmic drugs (eg, amiodarone) or direct current 

cardioversion are often used in patients with atrial fibrillation but are not 

effective in converting MAT to sinus rhythm. 



 

Unlike atrial fibrillation, MAT does not create an increased risk of atrial 

thrombus formation and thromboembolism; therefore, anticoagulation is 

not recommended. 

Pharmacologic rate control with CCB (eg, verapamil) or cardioselective BBs 

(eg, metoprolol) is indicated for MAT only when rapid ventricular rate 

(RVR) leads to myocardial ischemia or CHF or when the 

arrhythmia persists despite management of the underlying 

disturbance.  Beta blockers may worsen bronchospasm in patients with 

exacerbation of COPD and should be used with caution. 

A1AT A young patient with chronic dyspnea on exertion, decreased breath sounds, 

slight liver function test (LFT) abnormalities, and a family history of cirrhosis 

likely has alpha-1 antitrypsin (AAT) deficiency.  AAT deficiency, a 

codominant genetic disease, presents similarly to other forms of chronic 

obstructive pulmonary disease (COPD) with chronic productive cough, 

dyspnea, wheezing, and recurrent respiratory infections.  On average, 

smokers present in their 30s, a decade earlier than nonsmokers.  AAT 

deficiency can also affect the liver (eg, neonatal hepatitis, hepatocellular 

carcinoma) and skin (panniculitis).  Patients with liver disease may be 

asymptomatic up until the point of endstage disease, and cirrhosis is the 2nd 

most common cause of death in these patients. 

AAT deficiency should be considered in a number of situations, including 

patients with COPD at a young age (<45), COPD with minimal or no history 

of smoking, or a family history of emphysema or liver disease.  Diagnosis is 

confirmed with measurement of serum AAT levels and should also include 

pulmonary function testing.  Treatment includes intravenous 

supplementation with human AAT in addition to bronchodilators and 

corticosteroids as needed.  Individuals with severe lung disease are 



candidates for lung transplantation, whereas those in hepatic failure can be 

treated with liver transplantation. 

………………. 

The diagnosis of chronic bronchitis requires 3 consecutive months of 

productive cough in 2 successive years.  A young age and limited smoking 

history make this less likely. 

Adult presentations of cystic fibrosis are more commonly characterized by 

gastrointestinal, endocrine, or fertility problems. 

Pulmonary aspergillosis can cause a chronic, productive cough and dyspnea; 

however, weight loss is seen in the vast majority of patients and hemoptysis 

is also common. 

Wilson disease is due to inappropriate copper processing and results in 

hepatic, neurologic, and psychiatric symptoms, not pulmonary symptoms. 

Smoking-induced centriacinar (centrilobular) emphysema most commonly 

causes disease in the upper lobes of the lungs, whereas the panacinar 

emphysema of AAT deficiency classically results in greater destruction of 

the lower lobes.  On average, smokers present in their 30s, whereas 

nonsmokers present in their 40s.  Even if complete metabolic profile is 

normal, AAT deficiency is frequently associated with liver disease, most 

commonly resulting in neonatal hepatitis, cirrhosis, or hepatocellular 

carcinoma. 

AAT deficiency should be considered in a number of situations, including in 

patients with 1) COPD at a young age (<45 years); 2) COPD with minimal or 

no smoking history; 3) basilar-predominant COPD; or 4) a history of 

unexplained liver disease.  Diagnosis is confirmed by measuring serum AAT 

levels, and pulmonary function testing should also be performed.  Treatment 

includes intravenous supplementation with pooled human AAT. 

……….. 

Sleep disordered breathing due to obesity such as obstructive sleep apnea 

(confirmed by polysomnography) more commonly presents with daytime 

sleepiness, impaired concentration, and morning headaches. 

Bronchoprovocation testing with methacholine can be used to confirm 

asthma diagnosis in selected groups of patients such as those with typical 

asthma symptoms but normal spirometry.  

 Sweat chloride testing is used to confirm the diagnosis of cystic fibrosis (CF); 

however, adult presentations of CF are more commonly characterized by 

gastrointestinal, endocrine, and fertility problems.  The absence of 

bronchiectasis on lung imaging also makes CF less likely. 



Lung biopsy is an invasive procedure with associated 

morbidity.  Measurement of the serum AAT level is less invasive, and low 

values are highly diagnostic for AAT deficiency. 

BRONCHIECTA
SIS Bronchiectasis 

Signs & 

symptoms 

• Cough with daily mucopurulent sputum 

production 

• Rhinosinusitis, dyspnea, hemoptysis 

• Crackles, wheezing 

Pathophysiology • Infectious insult with impaired clearance 

Etiologies 

• Airway obstruction (eg, cancer) 

• Rheumatic disease (eg, RA, 

Sjögren), toxic inhalation 

• Chronic or prior infection (eg, 

aspergillosis, mycobacteria) 

• Immunodeficiency (eg, 

hypogammaglobulinemia) 

• Congenital (eg, CF, A1AT) 

Evaluation 

• HRCT scan of the chest (needed for initial 

diagnosis) 

• Immunoglobulin quantification 

• CF testing, sputum culture (bacteria, 

fungi & mycobacteria) 

• PFTs 

CF = cystic fibrosis; HRCT = high-resolution computed 

tomography; RA = rheumatoid arthritis. 

Recurrent episodes of dyspnea, fever, tenacious sputum production, 

and hemoptysis along with the physical examination findings of crackles and 

digital clubbing are consistent with an exacerbation of bronchiectasis, a 

disease of bronchial thickening and dilation due to a recurrent cycle of 

bacterial infection, inflammation, and tissue damage.  Bronchiectasis is 

associated with a number of underlying etiologies, and its development 

requires an infectious insult in combination with impaired bacterial 

clearance (eg, immunodeficiency, structural airway defect). 



In a young patient, the underlying 

etiology of bronchiectasis is most likely 

undiagnosed cystic fibrosis 

(CF).  Approximately 7% of patients with 

CF are diagnosed at age >18, and 

testing for CF is recommended in the 

evaluation of bronchiectasis.  A mutation 

of the CF transmembrane conductance 

regulator gene results in defective 

chloride and sodium transport and 

leads to thick secretions and impaired 

mucociliary clearance.  Chronic 

bacterial infection ensues, leading to 

enhanced neutrophil recruitment and excessive release of elastase, which 

contributes to bronchial airway damage.  Pseudomonas aeruginosa is a 

characteristic finding in the sputum.  In addition, upper lung 

lobe involvement (evidenced by upper lung field crackles and right upper 

lobe infiltrate) is characteristic of bronchiectasis due to CF and helps 

differentiate it from bronchiectasis due to other causes. 

………………… 

As in CF, excessive elastase activity also causes lung damage in alpha-1-

antitrypsin deficiency.  Bronchiectasis can occur, but emphysema that is 

predominant in the lower lobes. 

Complement deficiency causes susceptibility to encapsulated bacteria and 

likely creates a predisposition for bronchiectasis.  However, a childhood 

history of recurrent infection (eg, meningitis, pneumonia) would be expected. 

Disorders of cell-mediated immunity (eg, DiGeorge syndrome, HIV) likely 

cause a predisposition for bronchiectasis.  However, a history of opportunistic 

infections (eg, Candida, Pneumocystis jirovecii) would be expected. 

Disorders of impaired neutrophil migration (eg, leukocyte adhesion 

deficiency) are not associated with bronchiectasis as enhanced tissue 

infiltration by neutrophils likely plays an important role in the development 

of bronchiectasis. 

Splenic dysfunction occurs in sickle-cell anemia and results in increased 

susceptibility to encapsulated bacteria, which likely creates a predisposition 

for bronchiectasis.  Elements in history suggestive of of splenic dysfunction 

include history of pain crises, splenectomy. 

Bronchiectasis 



Signs & 

symptoms 

• Cough with daily mucopurulent sputum 

production 

• Rhinosinusitis, dyspnea, hemoptysis 

• Crackles, wheezing 

Pathophysiology • Infectious insult with impaired clearance 

Etiologies 

• Airway obstruction (eg, cancer) 

• Rheumatic disease (eg, RA, 

Sjögren), toxic inhalation 

• Chronic or prior infection (eg, 

aspergillosis, mycobacteria) 

• Immunodeficiency (eg, 

hypogammaglobulinemia) 

• Congenital (eg, CF, alpha-1-

antitrypsin deficiency) 

Evaluation 

• HRCT scan of the chest (needed for initial 

diagnosis) 

• Immunoglobulin quantification 

• CF testing, sputum culture (bacteria, 

fungi & mycobacteria) 

• Pulmonary function testing 

CF = cystic fibrosis; HRCT = high-resolution computed 

tomography; RA = rheumatoid arthritis. 



A nonsmoking patient with 

chronic cough productive of 

large amounts of purulent 

sputum most likely 

has bronchiectasis, a 

disease of bronchial wall 

damage and airway dilation 

due to a recurrent cycle of 

infection, inflammation, and 

tissue damage. 

Development of the disease 

requires an infectious 

insult in combination 

with impaired bacterial 

clearance (eg, impaired 

immune defenses, structural 

airway defect).  Etiologies 

include congenital disease 

(eg, cystic fibrosis, alpha-1-antitrypsin deficiency), hypogammaglobulinemia, 

rheumatoid arthritis, Sjögren syndrome, airway obstruction (eg, lung cancer), 

recurrent aspiration, and chronic or previous lung infection. 

Typical symptoms of bronchiectasis include chronic cough with daily 

production of large amounts of mucopurulent sputum (>100 mL/day), 

dyspnea, sinus congestion, fatigue, weight loss, and hemoptysis. Physical 

examination reveals crackles and wheezing on lung auscultation. Patients 

may have frequent exacerbations characterized by fever, increased 

dyspnea, and increased sputum production. The clinical presentation is 

often similar to that of chronic 

bronchitis; however, sputum 

production is more prominent in 

bronchiectasis, and exacerbations 

are typically bacterial (usually viral 

in chronic bronchitis) and require 

antibiotics.  In addition, although 

smoking is the most important risk 

factor for chronic bronchitis, a causal 

relationship with bronchiectasis has 

not been established. 

CXR is not diagnostic for 

bronchiectasis but can reveal 

suggestive findings such as linear atelectasis, dilated and thickened 

airways, and irregular peripheral opacities.  A high-resolution CT 

(HRCT) scan of the chest, the best diagnostic test for bronchiectasis, can 



demonstrate characteristic bronchial dilation, lack of airway tapering, 

and bronchial wall thickening. 

………. 

Alveolar lavage is not diagnostically useful in bronchiectasis as the disease 

involves the conducting airways rather than the alveoli.  Bronchoscopy is 

recommended in patients with focal bronchiectasis to evaluate for localized 

airway obstruction. 

Pulmonary function testing (PFT) can reveal the characteristic obstructive 

pattern of bronchiectasis.  However, an obstructive pattern on PFT is 

nonspecific, and an HRCT scan of the chest is needed to confirm 

the diagnosis. 

Sputum analysis for acid-fast bacillus should be performed in all patients 

with bronchiectasis to assess for mycobacterial infection, but an HRCT scan 

of the chest is first needed to confirm the diagnosis. 

CHRONIC 
COUGH 

The most common etiologies of chronic cough include upper airway cough 

syndrome (postnasal drip), gastroesophageal reflux disease, and 

asthma.  Other causes include drugs (ACE inhibitors), airway disease (eg, 

nonasthmatic eosinophilic bronchitis, chronic bronchitis, bronchiectasis, 

malignancy), and pulmonary parenchymal disease (eg, lung abscess, 

interstitial lung disease). 

A patient had a chronic cough that worsens overnight and did not improve 

with antihistamine therapy.  Such patients should be suspected of having 

asthma and therefore should be evaluated with spirometry to assess 

bronchodilator response.  A methacholine challenge test can be performed if 

no bronchodilator response is seen.  Nocturnal or early morning peak 



expiratory flow (PEF) rate measurements can be used to diagnose patients 

with only nocturnal symptoms.  An alternate approach is to treat empirically 

with 2-4 weeks of ICS.  If the cough improves, a diagnosis of asthma can 

be made. 

…………….. 

Bronchoscopy has little role in the evaluation of chronic cough.  In rare cases, 

it may be used if a foreign body is suspected. 

Patients with normal pulmonary investigation may require further cardiac or 

laryngeal testing (eg, echocardiography, direct laryngoscopy) to evaluate for 

the less common causes of chronic cough. 

Sputum microscopy would be used to look for infectious causes of chronic 

cough (eg, Mycobacterium tuberculosis).  Such patients usually have risk 

factors for infection (eg, history of exposure) and associated symptoms (eg, 

weight loss). 

Chronic nonproductive cough can be an adverse effect of ACE 

inhibitor (eg, ramipril) therapy, which occurs in 5%-20% of patients.  The 

cough typically begins within a week of drug initiation or dosage increase but 

can be delayed for months.  The pathophysiologic mechanism of the cough 

is not completely understood.  ACE is usually involved in the metabolism of 

kinins and substance P, so ACE inhibitor therapy leads to accumulation of 

these molecules.  Kinin accumulation is thought to cause bronchial irritation 

through increased production of prostaglandins.  ACE inhibition 

also activates the arachidonic acid pathway, which may contribute to 

cough through increased levels of thromboxane, leading to 

bronchoconstriction. 

Women and individuals of Chinese descent have a higher chance of 

developing cough due to ACE inhibitor therapy, and a tickling or scratching 

sensation in the throat is a common feature.  If the cough is significantly 

bothersome, discontinuing the drug typically results in resolution of the 

cough within days. 

……………… 

Destruction and permanent damage of the conducting airways occur in 

bronchiectasis, which is characterized by a cough productive of large 

amounts of sputum.  Nonproductive cough makes bronchiectasis 

very unlikely. 

Laryngeal stimulation by regurgitated foods and liquids occurs in patients 

with laryngopharyngeal reflux, which is a common cause of chronic 

cough.  Laryngopharyngeal reflux is unlikely in the absence of other 



suggestive signs and symptoms (eg, oropharyngeal erythema, 

heartburn, hoarseness). 

The pathogenesis of the cough is likely related to an increase in 

the circulating levels of inflammatory mediators (eg, bradykinin, 

substance P, thromboxane, prostaglandins) that results in 

bronchoconstriction and bronchial irritation. 

………… 

A serum brain natriuretic peptide level <100 pg/mL is useful in ruling out a 

suspected heart failure exacerbation. Evidence of such exacerbation include, 

crackles on lung auscultation, lower extremity swelling, jugular venous 

distension, shortness of breath.  Cough due to heart failure is typically 

productive rather than nonproductive. 

The anticholinergic effect of oral antihistamine (eg, diphenhydramine) is 

useful in treating chronic cough due to upper airway cough syndrome 

(postnasal drip), which is unlikely in the absence of rhinorrhea. 

The 3 most common causes of chronic cough (lasting >8 weeks) are upper-

airway cough syndrome (postnasal drip), asthma, and gastroesophageal 

reflux disease (GERD).  Upper-airway cough syndrome is caused by rhinosinus 

conditions including allergic, perennial nonallergic, and vasomotor rhinitis; 

acute nasopharyngitis; and sinusitis.  Cough is caused by mechanical 

stimulation of the afferent limb of the cough reflex in the upper airway in 

these conditions. 

In postnasal drip associated with allergic rhinitis. The diagnosis is confirmed 

by the improvement of the nasal discharge and cough with the use of first-

generation antihistamines.  Chlorpheniramine is a specific H1 antihistaminic 

receptor blocker that reduces the action of histamine on H1 receptors, 

decreasing the allergic response.  In addition to blocking H1 histamine 

receptors, chlorpheniramine exhibits anti-inflammatory effects by blocking 

histamine release from mast cells and limiting the secretory response to 

inflammatory cytokines. 

…………. 

Acid reflux can irritate the cough reflex and is also a common cause of 

chronic cough.  Empiric therapy of GERD includes dietary and lifestyle 

modifications and proton pump inhibitors, which suppress stomach 

acid secretion.   

About 5%-20% of patients treated with an angiotensin-converting enzyme 

(ACE) inhibitor develop dry cough due to ACE inhibition causing decreased 

degradation of bradykinin and substance P.  Accumulation of these 



substances causes cough.  Cough improves only with discontinuation of an 

ACE inhibitor and not with antihistamines. 

Subacute (3-8 weeks) and chronic (>8 weeks) cough is seen frequently in 

adults.  Postnasal drip (upper-airway cough syndrome), gastroesophageal 

reflux disease (GERD), and asthma cause >90% of chronic cough in 

nonsmokers without pulmonary disease.  A thorough history and 

examination can identify the important causes in most patients.  Patients with 

clear history of upper-airway cough syndrome, asthma, or GERD should be 

treated accordingly; those taking angiotensin-converting-enzyme inhibitors 

should discontinue the drug. 

Common etiologies of chronic cough 

Upper airway 

disorders 

• Upper airway cough syndrome (postnasal drip) 

• Chronic sinusitis 

Lower airway & 

parenchymal 

disorders 

• Asthma 

• Post-respiratory tract infection 

• Chronic bronchitis 

• Bronchiectasis 

• Lung cancer 

• Nonasthmatic eosinophilic bronchitis 

Other causes 
• Gastroesophageal reflux 

• ACE inhibitors 

A cough that started after a recent upper respiratory infection, occurs 

primarily at night, and is without expectoration.  This history is most 

consistent with upper-airway cough syndrome (postnasal drip).  In some 

patients, postnasal drip can be "silent" without the classic presentation (eg, 

liquid dripping into the back of the throat, frequent throat clearing). 

The best diagnostic approach is to treat empirically with an oral first-

generation antihistamine (eg, chlorpheniramine) or combined antihistamine-

decongestant (eg, brompheniramine and pseudoephedrine).  Patients who 

do not respond after 2-3 weeks may require further investigation (eg, sinus 

imaging, pulmonary function tests, high-resolution computed tomography 

scan of the chest) or empiric sequential therapy for GERD, cough-variant 

asthma, chronic sinusitis, and non-asthmatic eosinophilic bronchitis. 



 ILD  

Interstitial lung disease (ILD) can 

be due to known causes (eg, 

infections, connective tissue 

disease) or idiopathic (eg, 

idiopathic pulmonary fibrosis, 

cryptogenic organizing 

pneumonia).  Patients typically 

develop progressively worsening 

exertional dyspnea and/or 

persistent dry cough. Examination 

can show fine crackles during 

mid-late inspiration and possible 

digital clubbing.  Chest x-ray can 



show reticular or nodular opacities.  High-resolution chest computed 

tomography usually shows fibrosis, honeycombing, or traction 

bronchiectasis.  Diagnosis is based on clinical features, pulmonary function 

testing, and radiographic imaging.  However, lung biopsy may be required in 

patients who have an unclear diagnosis after initial assessments.  Those 

without an identifiable environmental, infectious, or autoimmune etiology 

likely have idiopathic pulmonary fibrosis (IPF). 

In IPF, there is excessive collagen deposition in the extracellular matrix 

around the alveoli.  The resultant scarring reduces the total lung capacity, 

functional residual capacity, and residual volume.  The alveolar fibrosis 

increases elastic recoil in the airways and results in a restrictive lung disease 

pattern on pulmonary function tests.  The FEV1 and FVC are decreased 

(proportionally), but the ratio is either normal or increased. 

………………. 

The abnormal lung architecture reduces surface area for gas exchange and 

decreases diffusion capacity of carbon monoxide.  The impaired gas 

exchange causes a ventilation perfusion mismatch with an increased alveolar-

arterial (A-a) gradient.  Although all patients with idiopathic pulmonary 

fibrosis have an increased A-a gradient, the resting arterial blood gas may be 

normal or show only mild hypoxemia.  Exertion usually causes 

significant hypoxemia. 

New-onset shortness of breath, fevers, dry cough, and bilateral mid- and 

lower-lung opacities can be caused by acute nitrofurantoin-induced 

pulmonary injury. Both short- and long-term use of nitrofurantoin can result 

in lung injury. Short-term use is associated with an acute hypersensitivity 

pneumonitis, whereas long-term use can lead to interstitial lung disease. 

In acute disease, there is commonly a delay of 3-9 days from medication 

initiation to the onset of symptoms.  Examination reveals wet, basilar crackles, 

and imaging demonstrates bilateral, basilar reticular opacities.  An 

erythematous, maculopapular rash may be present.  Pleural effusions also 

occur and are typically unilateral.  The diagnosis is based on characteristic 

symptoms, suggestive laboratory findings (eg, leukocytosis, eosinophilia) 

imaging, and the timing of nitrofurantoin exposure; testing to exclude other 

diagnoses (eg, pneumonia, heart failure) can be considered. 

Management involves cessation of the drug, which typically leads to 

symptomatic improvement within 1-2 days. 

…………….. 

Although drug-induced acute interstitial nephritis (AIN) can present with 

fevers and eosinophilia, it most commonly presents with nonspecific 



symptoms of acute kidney injury such as nausea and vomiting. Pulmonary 

symptoms and normal creatinine are not consistent with AIN. 

Peripartum cardiomyopathy is generally not seen before 36 weeks gestation 

and presents with signs and symptoms of heart failure, including dyspnea, 

cough, orthopnea, and peripheral edema. Peripheral edema and cardiac 

murmur are likely due to normal physiologic changes in pregnancy (eg, 

increased cardiac output, reduced venous return). 

Pulmonary function tests in chronic lung disease 

 Asthma COPD 

Interstiti

al lung 

diseases 

Pulmon

ary 

arterial 

hyperte

nsion 

Restricti

ve chest 

wall 

disease 

TLC 
Normal/

↑ 
↑ ↓ Normal ↓ 

FEV1/

FVC 
↓* ↓ Normal Normal Normal 

DLCO 
Normal/

↑ 
↓† ↓ ↓ Normal 

COPD = chronic obstructive pulmonary disease; DLCO = diffusing capacity for 

carbon monoxide; TLC = total lung capacity. 

*With positive bronchodilator response. 

†
Normal in early COPD. 

A patient with slowly progressive dyspnea, dry cough, and fine crackles in the 

absence of a smoking history likely has interstitial lung disease due 

to idiopathic pulmonary fibrosis (IPF).  On pulmonary function testing, 

IPF is associated with: 

• Restrictive profile:  Typically decreased total lung capacity (TLC) and 

normal FEV1/FVC ratio 

• Reduced diffusion capacity for carbon monoxide (DLCO):  Likely due 

to decreased pulmonary capillary erythrocyte volume and alveolar-

capillary surface area 

IPF commonly presents at age 50-70; most patients have a history of 

smoking.  In addition to fine bibasilar crackles, patients in advanced disease 

may develop end-inspiratory squeaks, digital clubbing, and an abnormal S2 

(eg, loud P2; fixed, split S2) due to pulmonary hypertension. 



Evaluation should include a thorough history to identify evidence of 

autoimmune disease, use of associated medications (eg, 

amiodarone), occupational exposures, and therapeutic radiation.  For 

example, a long career in the navy places the patient at increased risk due to 

asbestos exposure.  Chest x-ray typically demonstrates nonspecific reticular 

infiltrates, but chest CT findings such as peripheral or basilar reticular 

infiltrates and honeycombing are more helpful in establishing the 

diagnosis.  If imaging is nondiagnostic or the clinical picture is atypical, a 

biopsy can confirm the diagnosis. 

……………. 

A reduction in the TLC without any changes to the FEV1/FVC ratio or DLCO is 

consistent with chest wall deformities due to diseases such as scoliosis 

or obesity. 

Risk factors for isolated PAH include connective tissue disorders, liver disease, 

examination findings that point to it include abnormal S2, JVD. 

Chronic low back 

pain in an 

otherwise young 

healthy man, 

pain at night, 

improvement of 

pain with activity, 

and elevated 

erythrocyte 

sedimentation 

rate are suggestive of ankylosing spondylitis (AS).  AS is a chronic 

inflammatory disease of the axial skeleton characterized by progressive 

stiffness of the spine, sacroiliitis on radiographs, and positive serology for 

HLA-B27 in the majority of patients.  Some patients also develop 

extraarticular features, such as anterior uveitis, inflammatory bowel disease, 

and cardiac involvement with aortic regurgitation. 

Pulmonary function test (PFTs) 

 Normal 
Obstructive lung 

disease 

Restrictive lung 

disease 

(including obesity) 

FEV1 

>80% 

(of 

predicted) 

Decreased Decreased 



FEV1/F

VC 
>70% Decreased Normal to increased 

FVC 

>80% 

(of 

predicted) 

Normal to decreased Decreased 

FEV1 = forced expiratory volume in 1 second; FVC = forced vital 

capacity. 

Patients with AS can develop limitations in lung expansion due to diminished 

chest wall and spinal mobility. PFTs may reveal a mildly restrictive 

pattern with reduced vital capacity (VC) and total lung capacity (TLC) but 

normal FEV1/FVC ratio. FRC and RV are normal or increased due to 

fixation of the rib cage in an inspiratory position. 

……………. 

Patients with AS may occasionally develop pulmonary fibrosis, which also 

causes a restrictive pattern with reduced FVC and FEV1and a normal or 

increased FEV1/FVC ratio.  However, FRC, TLC, and RV are also reduced. 

PHTN can develop as a result of long standing obstructive or severe 

restrictive lung disease.  Patients with idiopathic pulmonary arterial 

hypertension can have a mild decrease in FEV1 or FVC; however, the lung 

volumes are usually normal. 



ILD is a collective term referring to multiple etiologies of progressive 

fibrosis affecting the pulmonary interstitium, alveoli, and conducting 

airways.  Etiologies of ILD include chronic inhalation of organic/inorganic 

dust (eg, asbestos, beryllium, silicon dioxide), drug toxicity (eg, amiodarone, 

bleomycin, nitrofurantoin), radiation, and systemic connective tissue disease 

(eg, rheumatoid arthritis, scleroderma). 

Clues to the diagnosis include the characteristic symptoms of progressive 

dyspnea and nonproductive cough, history of navy shipyard work (risk 

factor for asbestos exposure), and pleural plaques on chest x-ray (consistent 

with asbestos exposure).  In addition, pulmonary function testing (PFT) 

reveals the characteristic restrictive pattern of decreased FEV1 and FVC and 

a normal (or sometimes increased) FEV1/FVC ratio.  The diffusion capacity of 

the lung for carbon monoxide (DLCO), which measures gas transfer between 

alveoli and pulmonary capillary blood, is decreased in ILD (due to 

fibrosis).  DLCO allows differentiation from extrinsic causes of restrictive 

pulmonary physiology (eg, obesity hypoventilation syndrome [OHS], 

myasthenia gravis, amyotrophic lateral sclerosis), in which diffusion across the 

alveolar-pulmonary capillary membrane remains normal. 

………. 

Pleural calcifications are commonly seen in patients with asbestos exposure, 

but it is pulmonary fibrosis, not pleural calcifications, that causes respiratory 

compromise in these patients. 



Severe obesity limits thoracic cavity expansion in patients with OHS, resulting 

in a restrictive pattern on PFT.  However, the DLCO remains normal and 

cough is not typically present. 

HYPERSENSITI
VITY 

PNEUMONITIS 

Bird fancier's lung is a form of hypersensitivity pneumonitis (HP).  HP is 

caused by repeated inhalation of an inciting antigen, which leads to alveolar 

inflammation.  Common responsible antigens include aerosolized bird 

droppings ("bird fancier's lung") and molds associated with farming 

("farmer's lung").  HP can vary significantly in its clinical presentation and 

severity.  A history of antigen exposure in the setting of compatible 

symptoms is highly suggestive.  Acute episodes may present with cough, 

breathlessness, fever and malaise that occur 4-6 hours after antigen 

exposure.  With chronic exposure, patients may develop pulmonary fibrosis 

and a restrictive pattern on lung spirometry.  Classic radiographic findings 

include ground glass opacity, or "haziness," of the lower lung fields.  Studies 

have shown that the best treatment for HP is avoidance of antigen exposure 

(e.g., budgerigars). In many patients, this produces complete 

remission.  Continued exposure risks disease progression. 

………………. 

There is some suggestion that inhaled steroids, as an adjunct to antigen 

avoidance, may help fend off recurrence of HP symptoms.  This has not been 

adequately studied, however. 

Systemic corticosteroids speed recovery from the acute symptoms of HP 

and are also a critical component of the management of severe 

episodes.  However, systemic corticosteroids do not slow or reverse disease 

progression. Long-term prognosis is better served by avoiding the 

responsible antigen. 

Inhaled cromolyn has no role in the treatment of HP.  It is used for 

prevention of acute bronchoconstriction and in the long-term management 

of asthma. 

The prognosis in bird fancier's lung is worse than in most forms of HP, and 

unabated exposure may lead to progressive pulmonary fibrosis. 

SARCOIDOSIS 
Manifestations of sarcoidosis 

Pulmonary 
• Bilateral hilar adenopathy 

• Interstitial infiltrates 

Cutaneous 

• Papular, nodular, or plaquelike 

lesions 

• Erythema nodosum 



Ophthalmologic 

• Anterior uveitis (iridocyclitis or iritis) 

• Posterior uveitis 

• Keratoconjunctivitis sicca 

Reticuloendothelial 

• Peripheral lymphadenopathy 

• Hepatomegaly 

• Splenomegaly 

Musculoskeletal 
• Acute polyarthritis (especially ankles) 

• Chronic arthritis 

Cardiovascular 
• Atrioventricular block 

• Dilated or restrictive cardiomyopathy 

Central nervous 

system/ 

endocrine 

• Facial nerve palsy 

• Central diabetes insipidus 

• Hypercalcemia 

Löfgren syndrome 

• Erythema nodosum 

• Hilar adenopathy 

• Migratory polyarthralgia 

• Fever 

Dry cough and malaise for 2 months with findings of bilateral hilar 

adenopathy on chest x-ray (as indicated by the arrows) strongly 

suggest sarcoidosis.  Sarcoidosis is a chronic multisystem disorder due 

to noncaseating 

granulomatous inflammation.  It 

typically occurs in young adults, is 3-4 

times more common in African 

Americans, and affects more women 

than men.  Sarcoidosis is frequently 

detected incidentally on chest x-ray, 

and bilateral hilar adenopathy is the 

first manifestation of disease in 50% of 

patients.  It can also present with 

symptoms of cough, dyspnea, fever, 

fatigue, and weight loss. 

Definitive diagnosis requires consistent radiographic and clinical findings, 

and a biopsy demonstrating noncaseating granulomas.  Bronchoscopy with 

transbronchial biopsy is often performed to obtain tissue diagnosis.  If there 

is evidence of systemic involvement, more accessible sites such as peripheral 

lymph nodes or cutaneous lesions can be biopsied.  Patients with incidental 



bilateral hilar adenopathy are typically monitored without biopsy unless 

symptoms develop. 

………………. 

Allergen-induced bronchospasm occurs in asthma.  Patients typically present 

with cough and intermittent dyspnea. 

Loss of elastin in the lung matrix occurs in alpha-1-antitrypsin (AAT) 

deficiency, leading to emphysema.  Nonsmoking patients with AAT typically 

present in their mid-40s with dyspnea, cough, and sputum production.  Chest 

x-ray reveals hyperinflation. 

 Necrotizing pulmonary vasculitis 

occurs in granulomatosis with 

polyangiitis (formerly Wegener 

granulomatosis).  Fever, weight loss, 

and rhinosinusitis are commonly 

seen on presentation.  Pulmonary 

nodules and alveolar consolidation 

are typical findings on chest x-ray. 

 

 

 Pulmonary venous congestion 

occurs in patients with congestive 

heart failure.  Characteristic chest x-

ray findings include cardiomegaly, 

cephalization of pulmonary vessels 

with prominent vascular markings, 

and pleural effusions. 



Sarcoidosis is a systemic, granulomatous disorder of unknown etiology that 

commonly involves the lungs.  Clues to the diagnosis include the 

patient's hypercalcemia (due to vitamin D conversion by lung macrophages) 

and chest x-ray findings suggesting hilar lymphadenopathy (described as 

mediastinal fullness and scattered reticular opacities in the upper lobe).  Lung 

examination is often normal; patients may have only mild symptoms. 

Sarcoidosis can result in abnormal pulmonary function tests (PFTs) in up to 

70% of patients.  Granuloma-induced scarring and fibrosis result in the 

typical restrictive pattern (ie, normal or reduced FEV1, normal or reduced 

FVC, normal or increased FEV1/FVC ratio, reduced TLC. The inflammation 

and scarring intrinsically impede alveolar gas exchange, leading to decreased 

DLCO.  Among patients demonstrating restrictive physiology on PFTs, the 

findings for DLCO help differentiate intrinsic lung disease (eg, fibrosis) from 

extrinsic causes of hypoventilation (eg, chest wall weakness). 

…………. 

In diffuse pulmonary or alveolar hemorrhage (eg, pulmonary vasculitis), an 

abnormal increase in hemoglobin within the alveolar space increases carbon 

monoxide transfer, resulting in increased DLCO.  However, lung volumes and 

airway mechanics are unaffected; therefore, FEV1 and TLC are normal. 

ASBESTOSIS 
Clinical features of asbestosis 



Clinical 

presentation 

• Prolonged asbestos exposure (eg, shipyard, 

mining) 

• Symptoms develop >20 years after initial 

exposure 

• Progressive dyspnea, basilar fine crackles, 

clubbing 

• Increased risk for lung cancer & mesothelioma 

Diagnostic 

evaluation 

• Pleural plaques on chest imaging 

• Imaging, PFT & histology consistent with 

pulmonary fibrosis 

PFT = pulmonary function testing. 

Asbestosis is a type of pneumoconiosis with an increased incidence in 

occupations such as mining, shipbuilding, insulation, and pipe work.  There 

is usually a latency period of >20 years between initial asbestos exposure and 

disease presentation.  Progressive dyspnea over a period of months is typical 

for asbestosis.  Cough, sputum production, and wheezing are 

uncommon.  Physical examination can show digital clubbing and bibasilar 

end-inspiratory crackles; each is seen in approximately 50% of affected 

individuals. 



Cor pulmonale can eventually develop with peripheral edema, hepatojugular 

reflux, jugular venous distension, and/or a right ventricular heave.  Typical 

chest x-ray findings include interstitial abnormalities of the lower lung fields 

and pleural plaques (the hallmark of the disease).  As in other forms of 

interstitial lung disease, pulmonary function tests show a restrictive 

pattern (decreased lung volumes with normal or elevated forced expiratory 

volume in 1 second/forced vital capacity [FEV1/FVC] ratio) accompanied by 

reductions in 

diffusion lung capacity and pulmonary compliance. 

………….. 

PCWP is an indicator of left atrial pressure.  An elevated PCWP in the setting 

of dyspnea confirms a cardiac origin for symptoms.  However, normal jugular 

venous pressure (<10 cm H2O), lack of edema and absence of orthopnea 

make a cardiac cause unlikely.  



Occupations associated with asbestosis include 

plumbers, electricians, carpenters, pipefitters, and insulation workers. Other 

industries associated with asbestosis include construction, shipbuilding, and 

plastic or rubber manufacturing.  Asbestos exposure alone (without smoking) 

increases the risk of lung cancer by almost 6-fold.  Smoking adds a 

synergistic effect, and smokers with asbestos exposure have an almost 59-

fold increased risk of bronchogenic carcinoma. 

Asbestosis and bronchogenic carcinoma can present similarly, with most 

patients developing progressive dyspnea.  However, patients with asbestosis 

can be asymptomatic for up to 20-30 years after asbestos exposure.  Cough, 

sputum production, and wheezing are not typically present (unless there is 

concurrent chronic obstructive pulmonary disease).  Physical examination 

frequently shows bibasilar, end-inspiratory crackles and fingernail clubbing as 

the disease progresses.  Chest x-ray can show bibasilar reticulonodular 

infiltrates, honeycombing (cystic areas surrounded by interstitial infiltrates), 

and bilateral pleural thickening.  High-resolution chest computed 

tomography typically shows subpleural linear densities and parenchymal 

fibrosis.  Almost 50% of patients have pleural plaques, which can help 

differentiate asbestosis from other causes of pulmonary fibrosis.  Imaging 

studies may also show signs of bronchogenic carcinoma. 

……………. 



Patients with asbestos exposure are at increased risk for other malignancies 

such as cancers of the larynx, oropharynx, esophagus, biliary system, and 

kidney.  However, lung involvement by metastatic gastrointestinal cancers is 

usually characterized by multiple pulmonary nodules rather than a single 

mass or pleural plaques. 

Peritoneal mesothelioma is a rare disease linked to asbestos 

exposure.  Patients typically develop abdominal pain and distension (due to 

possible ascites), early satiety, nausea, and weight loss.  Computed 

tomography typically shows nodular peritoneal thickening with moderate-to-

severe ascites. 

Asbestosis is also the only known risk factor for malignant pleural 

mesothelioma.  However, bronchogenic carcinoma is more common in 

patients with asbestos exposure, especially smokers.  In addition, pleural 

mesothelioma typically presents as a unilateral pleural abnormality with a 

large pleural effusion on chest x-ray. 

RESPIRATORY 
ALKALOSIS 

The assist control (AC) mode of mechanical ventilation delivers a 

predetermined tidal volume with every breath.  Inspiratory cycles can be 

initiated by the patient, but if the patient fails to breathe at a set minimum 

rate, then the ventilator will deliver the tidal volume on its own.  In general, 

tidal volumes should be about 6 ml/kg of ideal body weight.  However, if the 

ABG reveals an increased pH (> 7.4) and decreased pCO2, 

consistent with respiratory alkalosis secondary to hyperventilation, 

decreasing the respiratory rate would be the most appropriate next step in 

his management.…………… 

Incentive spirometry is utilized to prevent atelectasis in bed-bound patients, 

particularly following surgical procedures.  It has no role in the treatment of 

intubated, mechanically ventilated patients. 

Chest physiotherapy is utilized in patients with pneumonia or atelectasis to 

loosen and promote expectoration of secretions.  Patients with bronchiectasis 

require long-term chest physiotherapy. 

RESPIRATORY 
ACIDOSIS 

A patient recently had a seizure and his arterial blood gases confirm an 

acidosis.  The first step in determining whether he has a respiratory or a 

metabolic acidosis is to evaluate the pCO2.  An elevated pCO2 is consistent 

with a respiratory acidosis due to hypoventilation.  This is supported by 

hypoventilation-induced hypoxia.  A low bicarbonate concentration, on the 

other hand, would argue for a metabolic acidosis.  Hishypoventilation can be 

related to post-ictal state.  It can be explained by apnea/hypopnea during 

prolonged seizures or an aspiration event. 

…………… 

The post-ictal state can be complicated by lactic acidosis from prolonged and 



forceful skeletal muscle activity.  This will manifest as a metabolic acidosis 

with a decreased HCO3.   

The most common acid-base disturbance caused by a pulmonary embolism 

is respiratory alkalosis.   

 

Renal failure commonly results in a metabolic acidosis due to inadequate 

excretion of metabolically-produced acids (sulfates, phosphates).  This is a 

chronic problem often compensated by a mild respiratory alkalosis.  A typical 

ABG in renal failure would have a low pCO2 and low bicarbonate level. 

 

Vomiting is not a very common feature during or after a tonic-clonic 

seizure.  Moreover, vomiting induces a metabolic alkalosis due to loss of acid 

gastric secretions.  This will cause a high pH and elevated serum 

HCO3 concentrations. 

 Acidemia by itself does not lead to central nervous system depression, but 

often, the underlying cause of acidemia results in lethargy and altered mental 

status. 

Respiratory acidosis with acute-on-chronic CO2 retention (hypercarbia) is 

likely due to hypoventilation in the setting of her underlying chronic 

obstructive pulmonary disease (COPD), leading to CO2 narcosis (usually seen 

at PaCO2 >60 mm Hg).  In patients with COPD, acute-on-chronic hypercarbia 

can be differentiated from chronic CO2 retention by the associated acidosis 

and low bicarbonate level (chronic CO2retainers have normal pH and high 

serum bicarbonate). 

Acute kidney injury (AKI) (e.g., due to hypotension during GI bleed) can 

cause a NAGMA from impaired H+ excretion, ammonia generation, or 

bicarbonate reabsorption. Norma is 6-12 mEq/L, varies by laboratory).  AKI 

can also cause an AGMA due to retention of unmeasured uremic toxins, 

which can also cause encephalopathy; however, a normal anion gap suggests 

that the elevated BUN is due to her GI bleed (ie, metabolism of blood 

proteins to urea) and there is not likely to be an excessive concentration of 

other unmeasured uremic toxins. Mental status changes are therefore less 

likely to be due directly to AKI in the presence of NAGMA. 

……….. 

Defective tubular bicarbonate reabsorption in the proximal tubules is the 

defect in type 2 renal tubular acidosis (RTA) also known as proximal 

RTA.  Type 2 RTA is often times inherited and may be a component of 

Fanconi syndrome.  Type 2 RTA can also occur with use of carbonic 

anhydrase inhibitors (acetazolamide). 



Hepatic encephalopathy is associated with elevated levels of ammonia in the 

blood.  Although impaired generation of ammonia in AKI decreases renal 

acid excretion, it does not raise blood ammonia levels or cause changes in 

mental status. 

Renal tubular chloride loss as seen in aggressive loop or thiazide diuretic use 

causes metabolic alkalosis, not acidosis.  This is due to loss of extracellular 

volume that accompanies chloride loss, thus stimulating renin-angiotensin-

aldosterone activity and increasing urinary excretion of H+. 

 

ACUTE 
RESPIRATORY 

FAILURE 

Alcohol, opioids, and benzodiazepines all cause central respiratory 

depression, and intoxication can lead to hypoventilation with resultant 

CO2retention.  A patient with recent abuse of these substances has acute 

hypercapnic respiratory failure requiring intubation and mechanical 

ventilation.  Arterial blood gas reveals primary respiratory acidosis (ie, low 



pH and high PaCO2); as expected in the acute setting, there is minimal 

metabolic compensation by the kidneys (ie, minimal increase in HCO3 level). 

Correction of hypercapnia requires increased ventilation to facilitate removal 

of excess CO2.  Given that minute ventilation = respiratory rate × tidal 

volume, increased ventilation can be accomplished via 2 main mechanisms: 

• increased respiratory rate or 

• increased tidal volume. 

These settings can be adjusted on the mechanical ventilator.  Increased 

respiratory rate is often preferred because excessive tidal volume (eg, >6-8 

mL/kg) increases the risk of pulmonary barotrauma. 

………..   

Increasing the fraction of inspired oxygen (FiO2) or positive end-expiratory 

pressure (PEEP) are the 2 main methods of improving arterial oxygenation.  In 

patients on mechanical ventilation, PEEP provides minimal pressure at end-

expiration to help prevent alveolar collapse.  

Fever, pleuritic chest pain, 

hypoxemia, and dullness 

to percussion with 

bronchial breath sounds 

in the left lung field are 

consistent with acute 

pneumonia.  Alveolar 

consolidation in 

pneumonia causes 

markedly impaired 

alveolar ventilation in the 

affected portion of the 

lung.  This results in 

hypoxemia due to right-

to-left intrapulmonary 

shunting of blood and 

extreme ventilation 

(V)/perfusion (Q) 

mismatch (V≈0). 

In the normal lung of an 

upright patient, V and Q 

are highest in the bases 

of the lung as gravity 

creates hydrostatic 



pressure acting on both air and blood.  When this patient is lying on his left 

side, gravity induces an increase in blood flow to the left lung, where there is 

markedly reduced V due to alveolar consolidation.  The result is a more 

profound V/Q mismatch (V remains approximately zero, but Q 

increases), increased right-to-left intrapulmonary shunting, and 

worsening hypoxemia.  The opposite occurs when this patient is lying on his 

right side (decrease in Q to the area of alveolar consolidation), leading to a 

more favorable V/Q mismatch and improvement in hypoxemia. 

…………… 

Dead space ventilation refers to ventilation of areas of the lung that are not 

perfused with blood (eg, pulmonary embolism).  Pneumonia does not cause 

significant alterations in dead space ventilation. 

Hypoxic vasoconstriction is the physiologic mechanism by which the lungs 

maintain optimal V and Q matching.  Pneumonia will trigger hypoxic 

vasoconstriction in consolidated portions of lung; however, the 

vasoconstriction remains stable with positional changes and would therefore 

not account for worsening hypoxemia when lying on his left side as 

compared to his right side. 

Low partial pressure of inspired oxygen occurs at high altitude and leads to 

hypoxemia.  However, positional changes (at the same altitude) will not result 

in any measurable decrease in the partial pressure of inspired oxygen. 

Myasthenic crisis 

Precipitating 

factors 

• Infection or surgery 

• Pregnancy or childbirth 

• Tapering of immunosuppressive drugs 

• Medications (eg, aminoglycosides, beta 

blockers) 

S/S 
• ↑ Generalized & oropharyngeal weakness 

• Respiratory insufficiency/dyspnea 

Treatment 

• Intubation for deteriorating respiratory 

status 

• Plasmapheresis or IVIG as well 

as corticosteroids 

IVIG = intravenous immunoglobulin. 



A patient has evidence of a myasthenic crisis, a life-threatening exacerbation 

of myasthenia gravis resulting in respiratory failure.  Myasthenia gravis is 

characterized by autoimmune disruption of the neuromuscular junction, most 

commonly due to autoantibodies to the acetylcholine receptor.  A crisis 

occurs when increased disease activity causes significant generalized muscle 

weakness, resulting in diaphragmatic impairment and respiratory 

failure; bulbar weakness (eg, dysphagia) may also be a prominent 

feature.  Patients with myasthenia gravis are at particular risk for 

underrecognition of the 

severity of respiratory 

impairment due to the 

inability to effectively 

recruit weakened accessory 

muscles. Patients may be 

near respiratory collapse by 

the time respiratory distress 

is apparent. 

The most common 

precipitating event is 

concurrent infection (eg, 

pneumonia). Other 

precipitants include 

medications, surgery, and 

pregnancy or childbirth. Common medication classes known to trigger crises 

include antibiotics (eg, aminoglycosides, fluoroquinolones), BBs, CCBs, and 

magnesium. 

Management commonly involves admission to the intensive care unit for 

close monitoring of respiratory function (eg, vital capacity [VC]).  Elective 

intubation should be performed in patients with evidence of impending 

respiratory failure, such as an ill-appearing patient with tachypnea, shallow 

breaths, muscle weakness, and difficulty to clear secretions (eg, choking 

sensation).  Objective measurements that can also indicate impending 

respiratory failure include severely reduced VC and respiratory acidosis.  To 

bridge to the slower-acting, steroid-sparing medications (eg, azathioprine), 

patients should also receive rapid-acting therapy such as plasma exchange 

(PEX) or IVIG and high-dose corticosteroids. 

……….. 

In severe CAP, blood cultures and antibiotics should be included in her 

management after urgent treatment for respiratory failure is 

provided.  However, fluoroquinolones (eg, moxifloxacin) are known to 



exacerbate myasthenia gravis (by blocking neuromuscular transmission) and 

should be avoided. 

The ideal location of the distal tip of the endotracheal tube (ETT) is 2-6 cm 

above the carina.  Because the right mainstem bronchus diverges from the 

trachea at a relatively non-acute angle, an ETT advanced too far will 

preferentially enter into the right main bronchus.  This results in overinflation 

of the right lung, underventilation of the left lung, and asymmetric chest 

expansion.  Auscultation will show markedly decreased or absent breath 

sounds.  Chest x-ray confirms the diagnosis.  Repositioning the ETT by pulling 

back slightly will move the tip between the carina and vocal cords and solve 

the problem. 

…………………. 

In right main bronchus intubation, increasing the tidal volume will increase 

the minute ventilation into the right lung and potentially worsen the 

ventilation perfusion mismatch.  As a result, tidal volume increases are 

contraindicated in this setting. 



 PE  

The first step in managing patients with suspected pulmonary embolism (PE) 

is supportive care (eg, oxygen, intravenous fluids for hypotension).  The next 

step is assessing absolute contraindications to anticoagulation (eg, active 

bleeding, hemorrhagic stroke).  Patients with contraindications should 

undergo diagnostic testing for PE, with appropriate treatment (eg, inferior 

vena cava filter) if positive.  Patients without contraindications can be 

assessed with the modified Wells criteria for PE pretest probability.  In 

patients in whom PE is unlikely based on these criteria, diagnostic testing is 

performed before anticoagulation is considered.  However, anticoagulation 

(eg, LMWH or UFH) should be given prior to diagnostic testing in patients 

with likely PE, especially when patients are in moderate to severe distress. 

 



Early and effective anticoagulation decreases mortality risk of acute PE from 

30% to ~2%-8%. 

…………………… 

CTA of the chest is the diagnostic test of choice for PE.  V/Q scan is an 

alternate study for patients with significant renal impairment, morbid 

obesity, and/or contrast allergy.  Transthoracic echocardiogram can identify 

right ventricular changes suggestive of PE in patients who are too unstable to 

undergo CTA.  

D-dimer assays have good sensitivity and negative predictive value and can 

be useful to exclude PE in patients in whom PE is unlikely.  However, a 

negative test result cannot be used to reliably exclude PE in patients with 

likely probability of PE. 

Lower extremity venous ultrasound is used to diagnose lower extremity deep 

venous thrombosis.  However, a negative result does not rule out acute PE in 

a patient with high clinical suspicion (ie, dislodged clot). 

Troponin and CK-MB testing can be useful in the workup of acute chest pain; 

however, they should not delay initiation of anticoagulation. 

Modified Wells criteria for pretest probability 

of pulmonary embolism 

 +3 points 
• Clinical signs of DVT 

• Alternate diagnosis less likely than PE 

 +1.5 points 

• Previous PE or DVT 

• Heart rate >100 

• Recent surgery or immobilization 

 +1 point 
• Hemoptysis 

• Cancer 

Total score  
≤4 = PE unlikely 

>4 = PE likely 

DVT = deep venous thrombosis; PE = pulmonary embolism. 

Underlying malignancy (prothrombotic state) and acute presentation of 

dyspnea, chest pain, tachycardia, hypoxia, and clear lungs are highly 

suggestive of pulmonary embolism (PE).  Patients with acute massive PE can 

present with syncope and hemodynamic collapse.  Examination can show an 

accentuated (loud) pulmonic component of the second heart sound and 

elevated central venous pressure (eg, high JVP [JVP]). 



Acute massive PE results in abrupt 

increases in pulmonary vascular 

resistance and, subsequently, 

right ventricular (RV) 

pressures.  Elevated RV pressures 

cause increased RV wall tension, 

cardiac muscle stretching, and RV 

dilation.  This increases RV 

myocardial oxygen demand and 

decreases coronary artery 

perfusion, which causes 

supply/demand mismatch and RV 

ischemia.  Consequent RV 

dysfunction can lead to an 

inability to pump blood through 

the pulmonary circulation, 

decreased venous return to the 

left atrium, decreased cardiac 

output, and potential 

hemodynamic collapse. 

Bedside echocardiogram can show bowing of the septum into the left 

ventricle (due to RV pressure exceeding left ventricular diastolic pressure) 

and RV free-wall hypokinesis with sparing of the apex.  The presence of RV 

dysfunction, along with elevated BNP and troponin levels, is associated with 

increased mortality risk. 

(It may be difficult to differentiate PE from RV myocardial infarction [MI], 

which can also cause RV dysfunction; however, RVMI is less likely to cause 

dyspnea or syncope and more likely to cause bradycardia or arrhythmias). 

……………. 

Acute massive PE can cause right bundle branch block on ECG.  New-onset 

left bundle branch block suggests acute MI.  Dyspnea/hypoxia in acute MI is 

due to pulmonary edema. 

Mediastinal widening may be seen in patients with aortic dissection.  Patients 

typically present with sudden-onset "tearing" chest or back pain that may 

rapidly lead to hemodynamic collapse (due to aortic rupture or cardiac 

tamponade).  Dyspnea and marked hypoxia are uncommon. 

Malignant pericardial effusion can result in pericardial tamponade.  However, 

although pericardial metastasis is common in lung cancer and lymphoma, it 

is rare in colon cancer.  In addition, tamponade can present with 

hypotension, but it would not cause dramatic hypoxia. 



Tension pneumothorax can cause hypotension and elevated JVP but will also 

include decreased breath sounds in that hemithorax.  This is usually seen in 

patients on mechanical ventilation or after suffering chest trauma. 

A presentation of pleuritic chest pain in the setting of a long-distance flight, 

hemoptysis, dyspnea, tachypnea, tachycardia, and oral contraceptive pill use  

is concerning for pulmonary embolism (PE).  Approximately 10% of patients 

with PE have occlusion of a peripheral pulmonary artery by thrombus, 

causing pulmonary infarction.  These small peripheral thrombi are more 

likely to cause pleuritic chest pain and hemoptysis, due to inflammation and 

irritation of the lung parenchyma and adjacent visceral and parietal pleura. 

……………. 

Primary tuberculosis usually presents with fever, weight loss, night sweats, 

and retrosternal chest pain (due to enlarged bronchial lymph 

nodes).  Similarly, patients with pneumonia typically have fever (usually high-

grade), chills, and cough.   

Ischemic chest pain is classically described as substernal squeezing or a 

pressure-like sensation and is not typically pleuritic in nature. 

Patients with pericarditis frequently have a history of antecedent viral 

infection and typically present with pleuritic chest pain that is improved with 

leaning forward.  However, hemoptysis is not a common feature 

of pericarditis. 

Pulmonary artery distension can occur acutely in the setting of a PE due to a 

rapid increase in pulmonary artery pressure.  The distension of pulmonary 

arteries is not thought to be a significant source of pain and would be a very 

unlikely cause of pleuritic pain. 

The manifestations of pulmonary embolism (PE) are nonspecific and 

variable.  Acute-onset dyspnea and pleuritic chest pain are the most 

common symptoms, occurring in 73% and 66% of patients, 

respectively.  Hemoptysis occurs in <20% and symptoms of deep venous 

thrombosis in <30%.  Signs of PE include tachypnea (70% of cases), 

tachycardia (30%), and low-grade fever (15%). In addition, classic findings of 

PE on ECG (prominent S in lead I, Q in lead III, and inverted T in lead III 

[S1Q3T3]) or chest x-ray (Hampton hump, Westermark sign), but such 

findings are present in only a minority of cases.  Atrial fibrillation (eg, 

irregular RR intervals, absent P waves, narrow QRS complexes) is associated 

with PE; some cases may result from atrial strain due to increased right atrial 

pressure (evidenced by jugular venous distension).  Low oxygen 

saturation and atrial fibrillation are associated with poor prognosis in PE. 

……………. 



Bronchoconstriction (eg, asthma, emphysema) may present with dyspnea, 

tachypnea, tachycardia, and low oxygen saturation.  The absence of wheezing 

and presence of pleuritic chest pain make bronchoconstriction less 

likely.  Hyperinflation is common on chest x-ray. 

Atrial fibrillation can develop as a consequence of mitral valve stenosis, but 

chest pain is not common. 

Untreated pulmonary embolism (PE) has a mortality risk of up to 30% due to 

recurrent embolism.  As a result, immediate anticoagulation is required 

unless contraindicated.  There are many anticoagulant options 

available.  Low-molecular-weight heparin (enoxaparin), fondaparinux 

(injection factor Xa inhibitor), and rivaroxaban (oral factor Xa inhibitor) 

cannot be used in patients with severe renal insufficiency (estimated 

glomerular filtration rate <30 mL/min/1.73 m2) as reduced renal clearance 

increases anti-Xa activity levels and bleeding risk. 

Unfractionated heparin is recommended in patients with decreased 

estimated glomerular filtration rate as it is more convenient to monitor its 

therapeutic level via activated partial thromboplastin time (aPTT).  Once the 

heparin produces therapeutic anticoagulation (goal PTT >1.5-2 times 

normal), warfarin is initiated.  Warfarin can take up to 5-7 days to reach 

therapeutic levels.  It also inhibits proteins C and S (anti-thrombogenic 

proteins) and can be thrombogenic without a second anticoagulant (eg, 

heparin) as a "bridge."  After reaching a therapeutic International Normalized 

Ratio, heparin can be stopped and warfarin can be continued long-term. 

…………. 

Rivaroxaban is an oral anticoagulant with immediate onset of action (unlike 

warfarin).  Therefore, no bridging with heparin is indicated.  Unfortunately, 

this is not an option for patients with severe renal insufficiency. 



A patient has self-

resolving dyspnea with 

no chest pain or fever 

and unremarkable 

laboratory and 

radiologic studies, 

possibly due to 

underlying anxiety. Her 

normal chest x-ray 

helps exclude 

pulmonary edema and 

pneumonia. PE is on 

the differential.  Due to 

the variability in 

presentation of PE, 

the modified Wells 

criteria can help assess 

its pretest possibility. 

Long-distance flights, 

although a risk factor for VTE, do not qualify as immobilization per Wells 

criteria, and therefore this patient's modified Wells score is 0.  This result 

gives her an unlikely pretest probability for PE, and her normal D-

dimer (fibrin degradation product) result effectively rules out PE. 

D-dimer has 95%-97% sensitivity and 45% specificity for VTE.  The positive 

predictive value (PPV) and negative predictive value (NPV) vary depending on 

pretest probability (eg, disease prevalence, individual pretest probability).  In 

patients with unlikely probability of VTE, D-dimer has a NPV >95%, so 

a normal result (<500 ng/mL) reliably excludes VTE.  In patients with likely 

probability of VTE, the prevalence of VTE is higher, lowering the NPV and 

rendering a normal D-dimer result unreliable in excluding VTE (lower NPV = 

more false negatives).  In such patients, a CT angiogram or a 

ventilation/perfusion scan (rather than D-dimer) should be used to reliably 

exclude PE. 

Modified Wells criteria for pretest probability 

of pulmonary embolism 

 +3 points 

• Clinical signs of DVT 

• Alternate diagnosis less likely than 

PE 

 +1.5 points • Previous PE or DVT 



• Heart rate >100 

• Recent surgery or immobilization 

 +1 point 
• Hemoptysis 

• Cancer 

Total score  
≤4 = PE unlikely 

>4 = PE likely 

DVT = deep venous thrombosis; PE = pulmonary 

embolism. 

 

Regardless of pretest probability, an elevated D-dimer has poor PPV and is 

not diagnostic of VTE. 

………. 

What qualifies as immobilization? 

Previous hx of ca or active ca? 

A patient with a history of metastatic cancer was found unconscious and has 

severe hypotension and shock.  He has elevated pulmonary artery (PA) 

and right atrial (RA) pressures consistent with pulmonary 

hypertension.  Pulmonary capillary wedge pressure (PCWP) reflects left atrial 

pressure and left-sided heart function.  An elevated PCWP combined with 

elevated right-sided pressures suggests left-sided heart failure leading to 

right-sided heart failure.  However, normal PCWP reflects normal left 

ventricular function, suggesting that the elevated pulmonary pressures seen 

are due to an intrinsic pulmonary process. 

An acute massive pulmonary embolism can cause abrupt increases in RA 

pressure to >10 mm Hg and PA pressure to >40 mm Hg.  This can lead to 

decreased venous return to the left atrium, decreased cardiac output (CO), 

hypotension, and obstructive shock. 

………….. 

Although aortic dissection can cause syncope, it usually does not affect 

cardiac hemodynamic measures unless there are complications such as 

pericardial tamponade.  Due to its constrictive nature, tamponade increases 

RA pressure, PA pressure, and PCWP with equalization of diastolic pressures. 

Patients with hypovolemic shock (or volume depletion) have low intravascular 

volume causing decreased RA, PA, and PCWP.   



Low-grade fever and mild 

leukocytosis may also occur with 

PE. Risk factors for venous 

thromboembolism include HIV and 

hemoconcentration due to 

dehydration in the setting of a 

recent gastrointestinal illness. 

Chest CT scan shows the 

characteristic wedge-shaped, 

pleural-based opacification (red 

arrow) that is likely to occur distal 

to a completely occluded 

pulmonary artery.  Pulmonary 

infarct areas may also occasionally 

be seen on chest x-ray as a 

Hampton hump.  On contrast-

enhanced CT scan, the PE itself will 

appear as a pulmonary artery filling 

defect. PE is a common cause of 

both transudative and 

exudative pleural effusion. This 

patient's CT scan shows an accompanying unilateral, right-side pleural 

effusion (arrowheads). 

……………. 

 

Bacterial pneumonia presents 

with rapidly progressing chest 

pain, fevers, chills, cough, and 

dyspnea. Alveolar infiltrates 

may be seen on chest x-ray and 

CT scan but are not typically 

wedge-shaped as they follow 

bronchial rather than 

vascular distribution.   

 

 

 



 Although lung cancer can cause 

cough, chest pain, and dyspnea, 

imaging is more likely to show a 

rounded or spiculated mass than a 

peripheral, wedge-shaped lesion. 

 

 

 

 

 PJP is a common cause of 

dyspnea in patients with 

HIV/AIDS.  However, it 

typically occurs in patients 

with CD4+ counts 

<200/mm3 and tends to be 

subacute in 

presentation.  Imaging 

commonly shows a diffuse 

interstitial pattern. 

 

 

 Although patients with HIV 

are at increased risk 

for pulmonary tuberculosis, a 

recent negative PPD, and the 

classic cavitary lesions are not 

seen.  A false-negative PPD is 

unlikely in a patient with a 

CD4+ count 

of 350/mm3.  Pulmonary 

tuberculosis does not  

Bilateral wheezing can occur in acute PE due to cytokine-induced 

bronchoconstriction in response to hypoxia and infarction. Risk factors for 

DVT/PE include obesity (BMI 36 kg/m2) and possible endometrial cancer 

(AUB at an older age). 

PE causes ventilation/perfusion (V/Q) mismatch, resulting in an increase 

from the expected alveolar-arterial (A-a) oxygen gradient.  Alveolar 

oxygen (PAO2) is calculated as follows: 



PAO2 = (FiO2 × [Patm − PH2O]) − (PaCO2/0.8) 

where FiO2 = fraction of inspired oxygen, Patm = atmospheric pressure, PH2O 

= water vapor pressure, and PaCO2 = partial arterial pressure of carbon 

dioxide (obtained from arterial blood gas [ABG] results). 

This simplifies to PAO2 = 150 − (PaCO2/0.8) for patients breathing room air 

at sea level.  The A-a gradient is then calculated by subtracting PAO2– PaO2, 

where PaO2 = partial arterial pressure of oxygen (also from ABG results). 

The A-a gradient is elevated if it is higher than the expected A-a gradient on 

room air, estimated by (2.5 + [0.21 × patient age]) or (patient age/4 + 4).  A-a 

gradient elevation occurs in processes that cause impaired gas exchange. 

ACUTE 
BRONCHITIS Acute bronchitis 

Etiology • Preceding respiratory illness (90% viral) 

Clinical 

presentation 

• Cough for >5 days to 3 weeks (± purulent 

sputum) 

• Absent systemic findings (eg, fever, chills) 

• Wheezing or rhonchi, chest wall tenderness 

Diagnosis & 

treatment 

• Clinical diagnosis, CXR only when pneumonia 

suspected 

• Symptomatic treatment (eg, NSAIDs &/or 

bronchodilators) 

• Antibiotics not recommended 

CXR = chest x-ray; NSAIDs = nonsteroidal anti-inflammatory 

drugs. 

A nonsmoking patient with symptoms of recent upper respiratory infection 

(URI) and persistent cough productive of yellow, blood-tinged sputum likely 

has acute bronchitis. 

Cough lasting >5 days is characteristic of acute bronchitis, and a viral URI is 

the usual cause.  Sputum production occurs in roughly half of patients; the 

typical yellow/purulent sputum is due to epithelial sloughing and is not a 

sign of bacterial infection.  Small amounts of blood in the sputum can occur 

due to inflammation and epithelial damage.  Mild dyspnea and chest wall 

discomfort are common, and physical examination often shows wheezing as 

well as crackles that clear with cough, suggesting that secretions are easily 

mobilized (unlike in pneumonia).  Fever is not typical and, when present, 

should raise suspicion for bacterial pneumonia or influenza. 



The illness is self-limiting (although cough and airway hypersensitivity may 

persist for weeks), and only symptomatic treatment (eg, nonprescription 

pain relievers) is indicated.  Antibiotics should generally be avoided as 

they provide no significant benefit (including in acute bronchitis due 

to Mycoplasma species) and are associated with adverse effects. 

…….. 

Chest CT and flexible bronchoscopy can be useful in the diagnosis and 

treatment of recurrent or large-volume hemoptysis.   

ASPIRATION 
PNEUMONIA 

A patient presents with 

pneumonia most likely 

due to aspiration from 

chronic alcohol use. His 

recent history of a bar 

fight and acute 

pancreatitis along with 

his laboratory findings 

of mild macrocytic 

anemia and 

thrombocytopenia are 

suggestive of significant 

alcohol use. Aspiration pneumonia is due to inhalation of oropharyngeal 

secretions colonized by pathogenic bacteria.  Aspiration risk factors include 

the following: 

• Altered consciousness due to seizures, alcoholism, drug overdose, or 

sedation 

• Neurologic dysphagia (eg, dementia, 

parkinsonism, CVA, myasthenia) 

• Disruption of the gastroesophageal junction (eg, esophageal disease, 

gastric reflux) 

• Mechanical disruption of glottic closure (eg, endotracheal 

intubation, bronchoscopy, endoscopy) 

Heavy alcohol users are at risk of aspiration if they have impaired 

consciousness.  Patients usually present with indolent symptoms (days to 

weeks), foul-smelling sputum, and concurrent periodontal 

disease.  Imaging reveals infiltrate in the lower lobes or right middle lobe 

(aspiration while upright) or the posterior segment of the upper lobes 

(aspiration while recumbent).  The infectious organisms are frequently oral 

flora (mixed aerobic and anaerobic).  Broad-spectrum antibiotics with 

good anaerobic coverage (eg, clindamycin, amoxicillin-clavulanate) are the 

mainstay of treatment. 



…………… 

Pneumonia due to septic emboli can be a complication of bacteremia and 

endocarditis due to periodontal disease.   

Bronchial obstruction due to malignancy should be considered in patients 

with non-resolving or recurrent pneumonia (involving the same lung region) 

or if masses are seen on radiographic imaging.  

Excessive smoking can lead to decreased mucociliary clearance and 

predispose to respiratory infections such as community-acquired pneumonia 

(CAP).  However, CAP usually has a more acute onset and is monomicrobial 

in origin. 

Cell-mediated immunity helps eliminate cells infected with intracellular 

pathogens.  Patients with depressed cell-mediated immunity present with 

recurrent infections from ordinarily benign viruses, opportunistic pathogens, 

or fungi. 

Aspiration pneumonia typically develops over the course of days and 

causes low-grade fever, dyspnea, and a productive, foul-smelling cough.  It 

may be complicated by necrosis and abscess formation. 

The location of the infiltrate is gravity-dependent and differs according to the 

patient's position at the time of aspiration.  In supine patients, the posterior 

segments of the upper lobes and superior segments of the lower lobes are 

most affected.  Broad-spectrum antibiotics with good anaerobic coverage 

(eg, clindamycin, amoxicillin-clavulanate) are a mainstay of treatment. 

……….. 

Cell-mediated immunity helps eliminate intracellular pathogens.  Patients 

with depressed cell-mediated immunity present with recurrent infections 

from ordinarily benign viruses, opportunistic pathogens, or fungi. 

Impaired mucociliary clearance occurs in smokers and patients with either 

cystic fibrosis or Kartagener syndrome.  Such conditions are associated with 

an increased risk for pulmonary infections, but they do not predispose to 

aspiration pneumonia specifically. 

Stomach acid is protective against pneumonia as the acidic environment 

sterilizes gastric contents and reduces bacterial colonization of the upper 

gastrointestinal tract. Advanced gastroesophageal reflux can cause aspiration 

of gastric contents, bronchoconstriction, and pneumonia. 

Increased gastric residual volume is associated with gastroparesis, which is 

characterized by increased satiety, bloating, and nausea and vomiting. In 

patients receiving enteral nutrition in the intensive care unit, residual volume 

has not been shown to correlate with risk for pneumonia. 



 CAP  According to the most recent guidelines published by the Infectious Diseases 

Society of America, pneumonia is classified as follows: 

• Community-acquired – develops in a nonhospitalized setting 

• Hospital-acquired – develops ≥48 hours after admission to the 

hospital 

• Ventilator-acquired – develops ≥48 hours after endotracheal 

intubation 

Health care–associated pneumonia is no longer an active designation for 

pneumonia as it poorly predicts those at risk for multi-drug resistant 

organisms. 

As this patient developed pneumonia while residing at an assisted-living 

facility (a nonhospital setting), she has community-acquired 

pneumonia(CAP).  The most common cause of CAP is Streptococcus 

pneumoniae.  This organism is acquired by aerosol inhalation and colonizes 

the nasopharynx.  Most patients remain asymptomatic and clear the 

inoculation within 4-6 weeks.  However, those with aggressive serotypes or 

certain underlying risk factors (eg, age >65, immunosuppression) are more 

likely to develop invasive disease (eg, pneumonia, meningitis, endocarditis). 

……………. 

Anaerobic lung infections most commonly occur in individuals with 

alcoholism or dysphagia.  Patients usually have foul-smelling sputum and 

cavitary lesions in the dependent lobes (eg, right lower lobe). CAP → 

lobar infiltrate. 

P aeruginosa is a common cause of hospital-acquired pneumonia but a rare 

cause of CAP.  Patients with immunocompromise or structural lung disease 

(eg, cystic fibrosis) can sometimes develop P aeruginosa in the 

community setting. 



This patient with recent fever, chills, productive cough, and leukocytosis has 

had his third episode of right lower lobe pneumonia in the past several 

months.  Recurrent pneumonia occurring in the same anatomic 

location of the lung raises suspicion for localized airway obstruction, 

which, if present, can lead to impaired bacterial clearance and 

predisposition to infection (eg, postobstructive pneumonia). 

Potential causes of localized airway obstruction include: 

• External bronchial compression due to lymphadenopathy, 

expanding neoplasm, or vascular anomaly 

• Internal bronchial obstruction due to a foreign body, 

bronchiectasis, bronchial stenosis, or, rarely, endobronchial carcinoid 

Smoking is the strongest risk factor for the development of primary lung 

malignancy.  In this patient age >50 with a significant smoking history (30 

pack-years) and evidence of localized airway obstruction, it is essential to 

evaluate for lung malignancy using a CT scan of the chest. 

……….. 

CT scan of the chest typically precedes bronchoscopy in patients with a 

suspected lung mass.  Bronchoscopy is often used to obtain a tissue biopsy 

when a centrally located lung mass is identified on CT scan. 

In patients age >50, repeat CXR to assess for malignancy is generally 

recommended between 6 and 12 weeks following treatment of a single 

episode of pneumonia. However, a patient with a significant smoking 

history and evidence of localized airway obstruction (eg, recurrent 

pneumonia) warrants more immediate evaluation.  CT scan of the chest has 



better sensitivity than chest x-ray for detecting lung malignancy, especially in 

the presence of alveolar infiltrate. 

Serum quantitative immunoglobulin levels are needed to diagnose CVID, 

which typically presents in adulthood with recurrent infections of the lung 

and URT (eg, sinusitis, otitis media).  However, immunodeficiency (eg, CVID) 

would be expected to cause recurrent pneumonia in different regions of the 

lung rather than in the same region. 

Community acquired pneumonia (CAP) is a pulmonary parenchymal 

infection that may be caused by bacterial (majority), viral (30%), or fungal 

pathogens.  Symptoms often develop acutely and frequently include fever, 

cough, pleuritic chest pain, and dyspnea.  Tachycardia, tachypnea, and 

pulmonary auscultation abnormalities (eg, focal crackles) may be 

present.  However, clinical and physical findings are notoriously poor at 

predicting the presence of pneumonia (<50% sensitivity).  The diagnosis of 

CAP requires the presence of a lobar, interstitial, or cavitary infiltrateon chest 

imaging (usually chest x-ray). 

A patient with a sick contact, cough, and no upper respiratory symptoms (eg, 

rhinorrhea, sore throat) has right lower lobe crackles indicating possible 

pulmonary consolidation.  Although a viral etiology is possible, he still 

requires a chest x-ray to evaluate for CAP as empiric antibiotics would likely 

be administered.  Symptomatic treatment alone in the setting of 

consolidation is insufficient due to the risk of secondary bacterial pneumonia 

…………. 

Azithromycin is sometimes used for the outpatient treatment of CAP 

(although there is >25% resistance in the United States), and ceftriaxone plus 

azithromycin may be used for hospitalized patients (not in intensive 

care).  However, diagnosis with chest x-ray is required prior to treatment. 

Mycoplasma pneumoniae is the most common cause of atypical pneumonia 

(indolent fever, malaise, and cough) and frequently results in the formation of 

cold agglutinins (not routinely used for diagnosis).  However, M 

pneumoniae is less likely to cause focal findings on lung examination, can be 

accompanied by extrapulmonary (eg, gastrointestinal) manifestations, 

and usually causes indolent rather than acute symptoms. 

Influenza tends to cause the abrupt onset of systemic (eg, fever, malaise, 

myalgias) and upper respiratory (eg, rhinorrhea, sore throat) symptoms.   

Sputum and blood cultures are typically not required in the outpatient 

setting as empiric oral antibiotics (eg, azithromycin, levofloxacin) are 

usually curative.  



A patient with extensive 

mucosal candidiasis 

(white plaques) that 

suggests an 

immunosuppressed 

state (eg, AIDS) now 

has cough, 

dyspnea, fever, 

and hypoxemia, which 

together are highly 

suspicious 

for pneumonia. 

Immunosuppressed 

patients are susceptible 

to pneumonia due to 

typical organisms (eg, S 

pneumoniae) as well as 

opportunistic 

organisms 

(eg, Pneumocystis 

jiroveci). 

In pneumonia, the 

alveoli become filled 

with inflammatory 

exudate, leading to hypoxemia due to marked impairment of alveolar 

ventilation in the affected portion of the lungs.  The result is right-to-left 

intrapulmonary shunting, an extreme form of ventilation/perfusion (V/Q) 

mismatch in which there is perfusion of lung tissue in the absence of alveolar 

ventilation (V ≈ 0). Depending on how much of the lungs are affected by 

intrapulmonary shunting, the resulting hypoxemia may or may not correct 

with an increase in the fraction of inspired oxygen (FiO2).  Severe PJP in 

particular may cause widespread intrapulmonary shunting with hypoxemia 

that is difficult to correct with supplemental oxygen. 

Causes of hypoxemia 

 Examples 
A-a 

gradient 

Corrects 

with 

supplement

al O2? 

Reduced PiO2 High altitude N Yes 



Hypoventilatio

n 

CNS depression, 

morbid obesity 
N Yes 

Diffusion 

limitation 
Emphysema, ILD ↑ Yes 

V/Q mismatch* 
Small PE, lobar 

pneumonia 
↑ Yes 

Large 

intrapulmonary 

shunt 

Diffuse pulmonary 

edema 
↑ No 

Large dead-

space 

ventilation 

 Massive PE, right-

to-left intracardiac 

shunt 

↑ No 

*Caused by localized dead-space ventilation and/or intrapulmonary 

shunting. 

A-a gradient = alveolar-arterial oxygen gradient; ILD = interstitial lung 

disease; PE = pulmonary embolism; PiO2 = partial pressure of inspired 

oxygen; V/Q = ventilation/perfusion ratio. 

……………… 

Potential causes include narcotic overdose and neuromuscular 

weakness. Fever, tachypnea, and bilateral crackles make pneumonia 

more likely. 

Unlike right-to-left intracardiac shunts, left-to-right intracardiac shunts (eg, 

atrial septal defect) are typically asymptomatic and do not result in 

hypoxemia.  However, large left-to-right intracardiac shunts may eventually 

lead to right-sided volume overload and pulmonary hypertension.  Patients 

with pulmonary hypertension typically have shortness of breath and 

hypoxemia; however, symptoms usually develop gradually, and fever is 

not present. 

Pulmonary auscultation examination findings 

Condition 
Breath 

sounds 

Tactile 

fremit

us 

Percussi

on 

Mediastina

l shift 

Normal lung 
Bronchoves

icular 
N 

Resonan

ce 
None 



(hilar), 

vesicular 

(peripheral) 

Consolidatio

n 

(eg, lobar 

pneumonia) 

↑ ↑ Dullness None 

Pleural 

effusion 
↓or absent ↓ Dullness 

Away from 

effusion (if 

large) 

Pneumothor

ax 
↓or absent ↓ 

Hyperres

onance 

Away from 

tension 

pneumotho

rax 

Atelectasis 

(eg, mucus 

plugging) 

↓or absent ↓ Dullness 

Toward 

atelectasis 

(if large) 

More rapid and efficient sound conduction also results in increased tactile 

fremitus (vibration generated by air movement in the lungs) as well 

as egophony (sounds like the letter "A" when the patient says the letter "E") 

in areas of lung consolidation.  Crackles are also often heard. 

Patients with CAP are often risk stratified using the pneumonia severity index 

or CURB-65 criteria to help guide treatment and treatment location (home, 

medical floor, intensive care unit) decisions.  A patient with a score of 3 on 

the CURB-65 criteria (e.g., age >65, confusion, BUN >20 mg/dL), likely 



needs hospitalization on the medical floor and treatment with 

a fluoroquinolone (eg, moxifloxacin) or a beta-lactam plus macrolide (eg, 

ceftriaxone plus azithromycin).  These medications treat the MC bacterial CAP 

organisms - S pneumoniae, H influenzae, Legionella, and Mycoplasma 

pneumoniae. 

 

Such patient also would benefit from smoking-cessation counseling and, 

prior to discharge, influenza 

and 

pneumococcal vaccination. 

………. 

Ampicillin/sulbactam is an 

acceptable choice for the beta-

lactam portion of empiric 

antibiotic therapy; however, 

hospitalized patients also 

require a macrolide or 

doxycycline to cover for 

atypical bacterial pathogens 

(eg, Legionella, Mycoplasma). 

Cefuroxime is not a first-line 

therapy for hospitalized 

patients with pneumonia but 

may be used for bronchitis, 

sinusitis, or otitis 

media.  Doxycycline is commonly used for CAP in the outpatient 

setting.  Trimethoprim-sulfamethoxazole is often used to treat methicillin-

resistant Staphylococcus aureus; however, it is not commonly used in the 

empiric treatment of CAP. 

TUBERCULOSIS 
(TB) 

Reactivation of latent TB typically causes an apical cavitary lesion seen on 

the chest x-ray.  Generally, patients report chronic low-grade fever, night 

sweats, weight loss, and a cough productive of blood-tinged sputum. 

Most TB cases in the United States (US) occur in foreign-born individuals who 

have recently emigrated from endemic areas (primarily Mexico, the 

Philippines, China, Vietnam, India, Dominican Republic, and Haiti).  The risk is 

highest for those who have lived in the US <5 years, with an extremely high 

case rate in the first year after entry into the US.  Even after 5 years, the rates 

are still up to 10 times higher than US-born individuals.  Most of these cases 

represent reactivation of latent TB rather than a new infection acquired in the 

local community.  As a result, screening and treatment of latent TB remains 



an important public health concern among foreign-born individuals. 

………………….. 

Injection drug use, homelessness, or incarceration associated with hepatitis C 

may confer higher risk of TB infection.  However, hepatitis C alone is not a 

risk factor for TB. 

Health care (including nursing home) and prison workers come into contact 

with people who have TB more frequently than the general public, 

but a recent emigration from an endemic area is a more significant 

risk factor. 

Risk of TB infection is increased in patients who are immunocompromised 

(eg, diagnosed with HIV, on immunosuppression), have a history of 

hematologic malignancy or head and neck cancer.  There is no significant 

association with breast cancer. 

Although smoking increases the risk for TB infection and active disease, 

emigration from an endemic area is a more important risk factor.  Smoking is 

a risk factor for occlusive arterial disease and various forms of cancer 

(squamous and small cell lung cancer, pancreatic cancer, cancers of the upper 

aerodigestive tract). 

WEGNER 
GRANULOMAT

OSIS/GPA 

A patient with recurrent sinusitis and otitis, auditory canal ulceration, fatigue, 

anemia, and microscopic hematuria most likely has granulomatosis with 

polyangiitis (GPA) (formerly known as Wegener granulomatosis), a small- 

and medium-sized vessel vasculitis.  The upper respiratory tract is most 

commonly involved, resulting in bloody/purulent nasal discharge, oral or 

auditory canal ulcers, sinusitis, hearing loss, and saddle-nose 

deformity.  Lower respiratory tract involvement may cause dyspnea, cough, 

and hemoptysis.  Systemic symptoms (eg, fever, arthralgia, weight loss, 



fatigue) are common, and laboratory studies often demonstrate mild 

leukocytosis and anemia.  Renal involvement in the form 

of glomerulonephritis can be delayed from initial presentation and results in 

hematuria, non-nephrotic-range proteinuria, and renal insufficiency that can 

be rapidly progressive. 

Serum antineutrophil cytoplasmic antibodies (ANCA) should be checked 

in all patients with suspected GPA (high sensitivity and specificity). Proteinase 

3-ANCA (also known as c-ANCA) is most commonly positive in GPA; MPO-

ANCA (or p-ANCA) is sometimes positive, although it is more commonly 

positive in other ANCA-associated vasculitis (eg, microscopic polyangiitis, 

eosinophilic granulomatosis with polyangiitis [EGPA]).   

HIV can increase the chance of false-positive ANCA results and should be 

ruled out.  Patients with a clinical presentation and ANCA studies consistent 

with GPA may be initiated on therapy (high-dose corticosteroids and 

immunomodulators/cytotoxic agents) prior to confirmatory tissue biopsy. 

………… 

Aspirin desensitization can be used in patients with aspirin-exacerbated 

respiratory disease (AERD), characterized by cough, asthma, and nasal 

congestion following nonsteroidal anti-inflammatory ingestion.  AERD is on 

the differential for EGPA (asthma [>95%], rhinosinusitis, peripheral 

eosinophilia) rather than GPA and would not explain auditory canal ulcers 

and hematuria. 

Biopsy of affected cutaneous, renal, or occasionally lung tissue is preferred 

for the diagnosis of GPA.  In patients with GPA, nasal mucosal biopsy is 

associated with a high rate of false negatives; it is sometimes useful in some 

of suspected mucormycosis (eg, sinusitis, tissue necrosis, ketoacidosis in a 

patient with diabetes). 

A patient with 2 months of intermittent fever, malaise, and weight loss likely 

has granulomatosis with polyangiitis (GPA) (formerly known as Wegener 

granulomatosis), a vasculitis of small- and medium-sized vessels most 

commonly affecting white men and women age 30-50. 

• The upper respiratory tract is the most common site of disease 

involvement, evidenced in this patient by the history of chronic 

rhinosinusitis. 

• Lower respiratory tract involvement may lead to tracheal 

narrowing with ulceration (highly characteristic of GPA), and chest x-

ray findings of multiple lung nodules with cavitation that can be 

accompanied by alveolar opacities. 

• Renal involvement—elevated creatinine—is extremely common 

(85% of cases).  Necrotizing, crescentic, pauci-



immune glomerulonephritis is a serious and sometimes delayed 

manifestation that can be rapidly progressive with high risk for 

development of end-stage renal disease. 

Patients typically also have anemia of chronic disease (ACD).  Diagnosis of 

GPA is made with antineutrophil cytoplasmic antibodies and, definitively, by 

tissue biopsy that can show granulomatous inflammation.  Treatment 

involves high-dose corticosteroids as well as cyclophosphamide 

or rituximab. 

…………… 

Hypersensitivity pneumonitis is a reaction to environmental antigens (eg, 

dust, microorganisms) resulting in noncaseating granulomas.  Chest x-ray 

may reveal reticular, nodular, or alveolar opacities, but not cavitation.  Upper 

airway involvement is less prominent, and renal insufficiency does not occur. 

 Pulmonary aspergillosis most commonly occurs in patients with 

immunosuppression or structural lung defects.  Cavitary lung disease can 

sometimes occur in immunocompetent patients, but aspergillosis would not 

explain tracheal deformity and renal insufficiency. 

Silicosis is a pulmonary disease that occurs due to inhalation of silicon 

dioxide and is typically seen in miners and stone workers.  Silicosis increases 

the risk of developing active tuberculosis, which can cause cavitary lung 

lesions.  However, ulcerations, upper airway involvement, and kidney injury 

would not be typical of tuberculosis and are more consistent with GPA. 

ANTI GBM 
DISEASE 

Renal and pulmonary findings together suggest a diagnosis of anti–

glomerular basement membrane (anti-GBM) disease(previously 

Goodpasture syndrome), a condition most common in young adult males. 

• Renal findings in anti-GBM disease include nephritic-range 

proteinuria (eg, <3.5 g/day), acute renal failure, and urinary sediment 

with dysmorphic red cells and red cell casts.  

• Pulmonary findings include shortness of breath, cough, and 

hemoptysis caused by pulmonary hemorrhage.  

Systemic symptoms (fever, weight loss, arthralgias) are uncommon.  The 

underlying cause is formation of antibodies to the alpha-3 chain of type IV 

collagen, a protein expressed most strongly in the glomerular and 

alveolar basement membranes.  Renal biopsy demonstrating linear IgG 

deposition along the glomerular basement membrane on 

immunofluorescence is diagnostic. 

………… 



Cough, hemoptysis and dyspnea could represent tuberculosis (TB), but TB 

tends to also cause systemic symptoms like weight loss, fever, and night 

sweats.  TB infection may involve the kidneys (causing dysuria, hematuria); 

secondary amyloidosis causing nephrotic range proteinuria is also possible. 

HISTOPLASMO
SIS 

Histoplasma capsulatum is the MC endemic mycosis in the US, accounting 

for approximately 500,000 new infections each year.  Exposure occurs 

primarily in the Midwest (particularly the Ohio and Mississippi river valleys) 

and, to a lesser extent, the Northeast.  The organism proliferates most readily 

in soil contaminated with bat or bird droppings; therefore, patients often 

have a history of interacting with chicken coops, farm buildings, bird 

roosts, or caves. 

Small dose inoculation is rarely symptomatic (<5% become ill); patients 

who inhale larger doses (eg, exposure in enclosed areas such as a cave) are 

at higher risk for symptomatic infection.  Symptoms usually present 2-4 

weeks after exposure with subacute fever, chills, malaise, headache, 

myalgias, and dry cough.  CXR typically reveals mediastinal or hilar 

lymphadenopathy (LAD) with focal, reticulonodular, or miliary infiltrates 

(depending on the degree of exposure).  Diagnosis is usually made 

with Histoplasma antigen testing of the urine or blood, plus serology. 

Some patients may require tissue diagnosis, which often 

reveals granulomas with narrow-based budding yeasts.   

Most cases resolve completely (over weeks) without intervention.  For 

patients with moderate or severe disease, PO itraconazole or IV liposomal 

AmB can be used. 

………… 

Coccidioidomycosis is common in Arizona and often presents with chest 

pain, cough, fatigue, and fever.  Chest x-ray is usually normal but may reveal 

a unilateral infiltrate with ipsilateral hilar LAD.  Biopsy reveals spherules 

with endospores. Bilateral infiltrates and biopsy evidence of granulomas with 

yeast make histoplasmosis more likely. 

Intranasal corticosteroids have minimal systemic absorption and extensive 

first-pass metabolism in the liver.  Side effects include nosebleeds, decreased 

growth curves (in children), and, occasionally, nasal septum 

perforation.  Significant immunosuppression is unlikely. 

Cats may transmit Toxoplasma gondii, a protozoan that rarely causes 

symptomatic disease in immunocompetent individuals but may occasionally 

present with a mononucleosis-like illness (eg, LAD, fevers, 

malaise).  Pulmonary infection is rare, and biopsy would not reveal 

granulomas with yeast. 



Although there are pockets of endemic H capsulatum in New England, caving 

in endemic areas is a much stronger risk factor than travel alone. 

MECHANICAL 
VENTILATION 

 
* 

** 
*** 

**** 

Measurement of airway pressures can be useful in mechanically ventilated 

patients.  The peak airway pressure (Normal value?; the maximum pressure 

measured as the tidal volume is being delivered) equals the sum of the 

resistive pressure (flow x resistance) and the plateau pressure. 

Peak airway pressure = resistive pressure + plateau pressure 

 

The plateau pressure is the pressure measured during an inspiratory hold 

maneuver, when pulmonary airflow and thus resistive pressure are both 0.  It 

represents the sum of the elastic pressure and positive end-expiratory 

pressure (PEEP). 

Plateau pressure = elastic pressure + PEEP 

 

Elastic pressure is the product of the lung's elastance and the volume of 

gas delivered.  Because elastic recoil is inversely related to lung compliance, 

the elastic pressure can be calculated as tidal 

volume/compliance.  Decreased compliance (eg, pulmonary fibrosis) causes 

stiffer lungs and higher elastic pressure. 

Increased peak pressure associated with an unchanged plateau pressure 

suggests a 

pathological process 

causing increased 

airway resistance, such as 

bronchospasm, mucus plug, 

or endotracheal tube 

obstruction.  Elevation 

of both peak and plateau 

pressures indicates a 

process causing decreased 

pulmonary compliance, such 

as pulmonary edema, 

atelectasis, pneumonia, or right mainstem intubation. 

…………….. 

It is not possible to calculate upper airway resistance when a patient has an 

endotracheal tube in place as the tube bypasses the upper airway. 

Expiratory muscle strength is determined by measuring the patient's forced 

vital capacity and maximum expiratory pressure. 

The alveolar end-expiratory pressure is typically equal to the atmospheric 

pressure.  In obstructive lung disease, however, the alveoli cannot empty 



completely, resulting in higher than normal end-expiratory pressures.  This is 

called intrinsic, or auto-, PEEP.  The end-expiration hold maneuver 

measures auto-PEEP. 

Mechanical ventilation with intubation is associated with a number of 

serious complications (eg, pneumonia, pulmonary barotrauma); therefore, its 

duration should be minimized as much as possible.  The initial criteria for 

extubation readiness include: 

• pH >7.25 

• Adequate oxygenation on minimal support (ie, fraction of inspired 

oxygen [FiO2] ≤40% and positive end-expiratory pressure [PEEP] ≤5 

cm H2O) 

• Intact inspiratory effort and sufficient mental alertness to protect the 

airway 

Because there is short-term risk of recurrent respiratory failure requiring 

reintubation, most patients who meet the above criteria should undergo 

a spontaneous breathing trial (SBT) to help confirm readiness for 

extubation.  During an SBT, patients remain intubated but ventilatory support 

is turned off, allowing patients to breathe on their own for a short period of 

time (eg, 1-2 hours).  A patient is ready for an SBT if he is alert (ie, following 

commands) and has a normal arterial blood gas (ABG) on minimal 

ventilator settings. 

Normal arterial blood gas in adults 

pH 7.35-7.45 

PaO2 80-100 mm Hg 

PaCO2 35-45 mm Hg 

HCO3 22-26 mEq/L 

SaO2 95%-99% 

PaO2 = partial pressure of oxygen; PaCO2 = 

partial pressure of carbon dioxide; HCO3 = 

bicarbonate; SaO2 = oxygen saturation. 



Patients who maintain normal ABG parameters throughout an SBT are good 

candidates for successful extubation.  Candidacy for successful extubation 

may be further assessed during an SBT using the rapid shallow breathing 

index (RSBI), which is calculated by dividing respiratory rate (per minute) by 

tidal volume (liters).  Patients with a high RSBI (eg, >105) are breathing fast 

and shallow and are unlikely to do well without continued 

ventilatory support. 

…………………. 

Extubation without an SBT can be appropriate for patients who were 

intubated for an elective surgical procedure; however, patients who were 

intubated for a medical reason (eg, respiratory failure) are at relatively high 

risk for requiring reintubation and should not be extubated without a 

successful SBT. 

Because an endotracheal tube can cause damage to the larynx and upper 

trachea (eg, tracheal stenosis) over time, tracheostomy is indicated when 

prolonged intubation (eg, >7-10 days) is required. 

ANAPHYLAXIS 
Anaphylaxis 

Triggers 

• Food (eg, nuts, shellfish) 

• Medications (eg, β-lactam antibiotics) 

• Insect stings 

Clinical 

manifestations 

• Cardiovascular 

o Vasodilation → hypotension & tissue 

edema 

o Tachycardia 

• Respiratory 

o Upper airway edema → stridor & 

hoarseness 

o Bronchospasm → wheezing 

• Cutaneous 

o Urticarial rash, pruritus, flushing 

• Gastrointestinal 

o Nausea, vomiting, abdominal pain 

Treatment 

• Intramuscular epinephrine 

• Airway management & volume 

resuscitation 

• Adjunctive therapy (eg, antihistamines, 

glucocorticoids) 



A patient is experiencing anaphylaxis likely caused by antibiotic 

exposure.  Patients usually have a prior exposure to the offending substance 

resulting in preformed IgE antibodies that create a widespread type-1 

hypersensitivity reaction on repeat exposure.  Patients with a history of 

atopy (eg, asthma, eczema) are at higher risk.  Food, medications, and insect 

stings are the most common triggers, and the anaphylactic reaction may be 

delayed up to several hours. 

Anaphylaxis is characterized by the involvement of multiple organ 

systems.  The cardiovascular (eg, vasodilation leading to hypotension and 

tachycardia), respiratory (eg, wheezing, upper airway edema [UAE] leading 

to stridor), cutaneous (eg, urticaria, flushing, pruritus), 

and gastrointestinal (eg, vomiting, abdominal pain) systems are most 

commonly involved.  Asphyxiation (due to UAE) and cardiovascular collapse 

can quickly develop and are best prevented by the rapid administration 

of intramuscular epinephrine.  The alpha-1 receptor stimulation of 

epinephrine causes vasoconstriction resulting in decreased tissue edema as 

well as increased blood pressure and improved organ perfusion. 

………………. 

Continuous inhaled albuterol is useful in relieving bronchospasm in this 

patient.  However, epinephrine will prevent both UAE and circulatory collapse 

and should be administered without delay. 

Endotracheal intubation should be performed in patients with anaphylaxis 

with evidence of prominent UAE (eg, stridor, oropharyngeal swelling, voice 

alteration).  Cricothyroidotomy allows airway access in patients with 

significant UAE that prevents endotracheal intubation.   

 H1 antihistamines (eg, diphenhydramine) can help alleviate skin symptoms 

(eg, urticaria, pruritus) in anaphylaxis and can be administered after 

epinephrine.  However, they do not prevent or relieve UAE or hypotension. 

Intravenous epinephrine is indicated for patients with anaphylaxis who have 

not responded to initial intramuscular epinephrine.  It is not administered 

initially due to higher risk of adverse effects (eg, cardiac arrhythmia). 

Glucocorticoids (eg, methylprednisolone) are not helpful in the acute 

management of anaphylaxis as they take several hours to demonstrate anti-

inflammatory effects.  However, they are often administered to prevent 

relapse of anaphylaxis. 



The most common diagnostic criteria for anaphylaxis include an acute illness 

involving the skin/mucosa and either respiratory or cardiovascular 

compromise(hypotension or signs of end-organ hypoperfusion).  Other 

common manifestations include gastrointestinal, neurologic, and ocular 

symptoms.  In patients who have been exposed to a known allergen, a 

significant decrease in blood pressure (eg, >30% below the patient's 

baseline) is sufficient to make the diagnosis.  If the diagnosis is unclear, 

serum tryptase or plasma histamine may be helpful.  The development of this 

patient's symptoms after breakfast suggests a possible food allergy (which 

can develop at any age). 

Risk factors for anaphylaxis include immune disorders such as asthma and 

mast cell disorders.  Patients with underlying pulmonary or cardiovascular 

comorbidities are at increased risk for poor outcomes.  Medications such 

as nonsteroidal anti-inflammatory drugs or beta-adrenergic blockers can 

exacerbate anaphylaxis by resulting in nonimmunologic mast cell activation 

or unopposed alpha-adrenergic effects, respectively.  Treatment involves 

supportive care including airway management and medications such as 

intramuscular epinephrine, the preferred treatment. 

………………… 

Pulmonary contusion (PC) typically presents with tachypnea, tachycardia, and 

hypoxia within 24 hours of blunt trauma and may result in acute respiratory 

distress syndrome (ARDS).   

Skin or mucosal manifestations, including flushing, pruritus, and swelling of 

the lips or tongue, occur in >90% of patients.  In fact, the most common 

diagnostic criterion requires skin/mucosa involvement associated with either 

cardiovascular (eg, hypotension) or respiratory (eg, stridor, bronchospasm) 

manifestations.  However, patients with exposure to a known allergen require 

only hypotension for diagnosis.  Other common manifestations include 

gastrointestinal (eg, abdominal pain, nausea), neurologic (eg, confusion), 

and ocular (eg, conjunctival erythema) symptoms. 

………….. 

Synchronized cardioversion is indicated in patients with an unstable 

arrhythmia (ie, supraventricular tachycardia associated with hypotension).   

SEPTIC SHOCK  Patients with septic shock develop hypotension from peripheral vasodilation 

(which leads to decreased systemic vascular resistance) and capillary leak 

with loss of intravascular volume into the surrounding tissues (which leads to 

borderline-low right atrial pressure and pulmonary capillary wedge pressure 

[PCWP]).  To compensate for intravascular hypovolemia, the cardiac index 

and stroke volume increase, leading to an increased pulse 



pressure (systolic minus diastolic pressure), which can manifest as bounding 

peripheral pulses. 

The finding of bounding peripheral pulses is seen in the early phase of sepsis, 

known as the hyperdynamic phase.  Without treatment, this can progress to 

the more severe hypodynamic phase, with patients developing cool and 

clammy extremities due to decreased blood supply as blood is preferentially 

shunted to the vital organs. 

……….. 

A patient with distended neck veins likely has pooling of blood in the venous 

system, which can occur in states of volume overload (eg, congestive heart 

failure).  On invasive hemodynamic monitoring, these patients will have 

elevated PCWP and right atrial pressures due to intravascular overload, with 

decreased cardiac index due to decreased cardiac contractility in the setting 

of cardiac muscle stretch from volume overload. 

Pulsus paradoxus occurs when there is a ≥20 mm Hg drop in systolic blood 

pressure with inspiration.  It is most commonly seen in patients with cardiac 

tamponade.  On invasive monitoring, these patients have increased 

pulmonary vascular resistance and right atrial and ventricular pressures with 

equalization of the right atrial pressure, right ventricular end-diastolic 

pressure, and PCWP. 

 



US-MLE Step 2 CK - UW Explanations/Tables 

INTERNAL MEDICINE 

INFECTIOUS DISEASES 
Animal and 
human bite 
injuries 

- Human bite wounds are prone to polymicrobial infection with aerobic and anaerobic oral 
flora. The MC organisms include streptococci, S. aureus, E. corrodens, H. influenzae, and beta-
lactamase-producing anaerobic bacteria. 

 
- Patients often initially ignore a wound until pain, swelling, or purulent discharge develops. 

Blood AND wound cultures should be sent; empiric antibiotics are required. Amoxi-clav is 
often the DOC due to excellent coverage of GP, GN, and beta-lactamase-producing oral 
anaerobic organisms. Surgical debridement is usually necessary, and wounds are typically 
left open to drain and heal by secondary intention (due to high infection risk with closure). 
Tetanus vaccination should be administered to those who are not up to date. 

..................................... 
- Ampicillin is often used for upper respiratory tract infections (eg, pharyngitis) and is effective 

against many GP and GN organisms. However, ampicillin (without clavulanate) does not 
provide coverage for beta-lactamase-producing flora. 

..................................... 
- Erythromycin is sometimes used as a second-line agent in the treatment of gonococcal or 

chlamydial urethritis. 

GENITOURINARY 

Epididymitis - Acute epididymitis usually manifests with 
U/L testicular pain and palpable swelling 
of the epididymis. Those age >35 MCly 
develop epididymitis from bacteruria 
related to bladder outlet obstruction (eg, 
BPH). E coli = MCC, and urinary tract 
inflammatory symptoms (eg, dysuria, 
frequency) are common. 
 
- Although patients of any age may engage 

in high-risk sexual behavior, a married 65-year-old man is far more likely to have a coliform 
bacterial infection than an STD. 

- C. trach and N. gono often cause asymptomatic urethritis, so urinary symptoms occur less 
frequently. 

.............................................. 
- Mumps virus usually causes a nonspecific prodrome (fever, malaise, myalgias) followed by 

parotitis. The MC complication is epididymo-orchitis, which is typically characterized by high 
fever and severe testicular pain. 

- S. aureus can cause epididymitis or orchitis in the setting of a surgical procedure or severe 
overlying skin infection but is otherwise unlikely. 

Chancroid - GN bacillus, small, soft,ragged edges, vary un size and coalesce. DX: clinical, confirm w/ Cx, 
stain or PCR. 

- Tx:  



1. Azithro (1 dose) 
         OR 

2. IM Ceftriaxone (1 dose) 
         OR 

3. Erythromycin (7d) 
         OR 

4. Cipro (3d) 

Genital ulcers 

 
 



- MCC of mucopurulent 
cervicitis (mucopurulent 
discharge and friable cervix) 
is C. trachomatis, followed by 
N. gonorrhea → mostly asx, 
symptomatic pts have 
cervicitis and less commonly 
PID. treatment can be 
administered empirically 
based on exam. Treat ASAP. 
- Ceftriaxone monotherapy 
was another treatment 

option for NAAT-proven gonococcal cervicitis; however, due to increasing antimicrobial 
resistance, dual therapy with ceftriaxone and azithromycin is now recommended. 

- Metronidazole can be part of the antibiotic regimen for  PID but is not used to treat gonorrhea 
or chlamydia. 

- Cefoxitin PLUS doxycycline is a broad-spectrum regimen that provides polymicrobial coverage 
for PID, which presents with CMT (eg, chandelier sign), uterine, or adnexal tenderness. 

- Gram staining: SP but less SN in differentiating these two. NAAT is more SN and 
recommended to differentiate the 
two→ empiric treatment should not 
be delayed waiting for test results. 
If this test turns out to be positive 
for either of the two then treat for 
that specific organism as this is 
more SN and SP. But if less reliable 
tests like gram staining is being 
used and shows one organism, then 
treat for both. 
- Coinfection is common, treat 
both if laboratory tests not available 
- C. trachomatis: 
1. Asymptomatic in 50% men and 
80% women 
2. Considering frequent absence of 
symptoms and ↑ risk of 
transmissibility, CDC recommends 
annual screening. Criteria: 
A. Sexually active women ≤25 years 
B. Sexually active women >25 if they 
have risk factors such as new or 
multiple sexual partners 
3. NAAT test is effective screening 
method 
4. Rx: single dose azithro or 7-day 
course of doxyc for partners 



Granuloma 
inguinale 

- Donovania granulomatis, Calymmatobacterium granulomatis. 
- Painless red nodule. In homosexual males, the anus and buttocks are common areas. 
- Healing is slow, and there is scar formation. Looks like condyloma lata or carcinoma. 

- Dx: W&G stain or smear, punch bx. Bacteria 
appear as basophilic straight or curved dumbbell 
shaped rods with prominent bipolar granules 
(Donovan bodies), resembling a "safety pin" 
 
- Tx:  
1. Doxy 
2. Ceftriaxone 
3. TMP-SMZ 
- Erythromycin is an alternative. 

- H. ducrei ulcers are larger than HSV’s, and LAD is severe and might suppurate (VS HSV, mild 
LAD)  

HSV - Genital herpes: Viral shedding can occur w/o s/s. Painful, multiple, grouped ulcers. Tender 
inguinal LAD might occur. Can cause urinary retention. 
Dx: PCR (most SN; currently used), cx (gold, low SN), Tzanck (No longer), serology (preferred 
when no active lesions, negative in primary infection, IgM serologies are useless, IgG if 
positive in HSV-2 it confirms genital herpes). 
The classic presentation with vesicles is often absent. In the setting of a negative urine culture, 
the presence of 
leukocytes and erythrocytes on urinalysis likely represents inflammation of the genital tract. 
Tx: Systemic antivirals all equally efficacious: PO acyclovir, famciclovir, or valacyclovir. 
A. Episodic ttt doesn’t eradicate the virus or reduce recurrences 
B. Daily suppressive ttt in pts w/ ≥6 recurrences/yr reduces the recurrence and might 

prevent it. However it dowsn’t eliminate subclinical viral shedding. 
C. Once-daily Valacyclovir in infected partner w/ condom use reduces the transmission to 

the infected partner. 
…………………………………………………………… 

- Cesarean delivery is 
recommended to all women who are in 
labor with active genital HSV lesions or 
prodromal symptoms (eg, burning, 
pain). Pregnant women with a history of 
genital HSV infection should receive 
prophylactic acyclovir or valacyclovir 
beginning at 36 weeks of pregnancy. 
This reduces the risk of an outbreak 

around the time of delivery and therefore reduces the risk for needing a cesarean delivery. 
However, neither therapy at the time of delivery nor prophylactic antiviral therapy has been 
shown to decrease the risk for neonatal HSV infection. 

warts - Found on warm, moist surfaces. They appear as soft, moist, minute, pink, or red swellings that 
grow rapidly and become pedunculated. 

- Dx: Clinical. Flat lesions must be distinguished from condylomata lata. 
- Tx: Destruction, CryoTx, Podophyllin, Imiquimod, Laser. 

LGV - Contagious STD. Primary lesion→ suppurative lymphangitis. 
- Painless lesion: ulcerates and heals easily 



- Painful LAD: multiple draining sinuses (buboes) develop (purulent or bloodstained); scar 
formation occurs, sinuses persist or recur;  

- Constitutional s/s (Fever, malaise, arthralgias, and headaches) are common. 
- Dx: Hx & exam, and a ↑ or rising titer of complement fixing antibodies. Isolate  from pus in 

buboes 
- Tx:  

1. Doxyxyclines  
          ALTERNATIVE 

2. Erythromycin 

Gonococcal 
infection 

- DGI: Dermatitis (painless;  
pustules…) usually from 2-10? 
Spares hands and feet 

- Gonorrhoeae is the MC STD 
causing septic arthritis. The joints 
involved in DGI often include the 
wrists, ankles, fingers, and knees. 
There is generally a pustular rash, 
although bullae or vesicles may 
also be seen. The distribution 
usually includes the extremities 
and torso. <1/3 of patients had 
positive blood cultures in one 
study, but the organism can 
usually be recovered from the 
genital tract or other mucosal sites 
by using NAAT. 

- >50% infections are asymptomatic— 2nd MCC of cervicitis—also major cause of urethritis 
and PID 

- Risk factors for Neisseria gonorrhoeae infection are shared with many other STDs and include: 
1. age <25,  
2. new or multiple sexual partners,  
3. IVDU, and  
4. MSM.  
Coinfection with multiple pathogens is 
common; rates of simultaneous gonococcal 
and Chlamydia trachomatis infection are as 
high as 40% (azithromycin also treats 
chlamydia). Other common coinfections 
include HIV, syphilis, and HBV. Patients 
with gonococcal infection should be 
screened for these infections, counseled on safe sexual practices, and encouraged to 
inform recent partners of infection (with a recommendation to get tested). 
 

- Patients with a history of intravenous drug use or HIV infection require routine HCV 
screening. 

- Screening for genital HSV is not recommended as treatment is usually reserved for those with 
active symptoms. Also, there is little evidence to suggest that widespread suppressive 
treatment reduces the overall prevalence of this condition. 



- Fever, arthritis, and pustular rash can also be seen with IE. 
- Tenosinivitis may present as a claw hand. 
- TSS: Classical presentation includes fever, rash (diffuse), and hypotension. 
- Secondary syphilis can also present with fever and rash. However, the rash associated with 

secondary syphilis classically consists of generalized maculopapular lesions involving the trunk 
and extremities with associated LAD. In addition, patients with a rash that spares the palms 
and soles would be unusual in secondary syphilis. 

- Parvovirus B19 is associated with fever, rash, and arthritis. However, the rash associated with 
parvovirus is classically a malar rash (on the face). 

Vaginal 
discharge 

  
- Women normally have odorless vaginal discharge that is white or transparent. However, this 

patient's presentation is concerning for vaginitis. Patients with vaginitis typically develop 
changes in vaginal discharge (color, odor, volume) and vaginal inflammation (pruritus, 
burning, erythema, dyspareunia and/or dysuria). The most common causes of vaginitis are 
bacterial vaginosis (BV), candida vulvovaginitis, and trichomoniasis. The appearance of the 
vaginal discharge is not always reliable; wet mount microscopy and vaginal pH are required 
to confirm dx. 

- PHYSIOLOGIC LEUKORRHEA:  
1. Copious white or yellow discharge, non-malodorous and no abn on physical exam 
2. No treatment needed 
3. Microscopic exam may show squamous cells and polymorphous leukocytes 

- BACTERIAL VAGINOSIS:  
1. Itching and burning are not usual, and on examination the vaginal epithelium and cervix 

are not typically inflamed. 
2. Dx is made when 3/4 Amsel criteria are met (all 4 points mentioned in table including 

exam & lab findings except inflammation constitute Amsel criteria): 
 → "Clue cells" (adherent coccobacilli) on wet mount 
Rx: oral metronidazole 500 mg twice a day for 7 days—treatment is same during 
pregnancy. Vaginal metronidazole and clindamycin are alternatives 

3. Metronidazole was previously thought to be teratogenic. However, meta-analysis did not 
find any relationship between metronidazole exposure during the first trimester of 



pregnancy and birth defects. Thus, the treatment during pregnancy is essentially the 
same. 

- TRICHOMONAS VAGINALIS:  
1. Trichomonads are larger than WBCs but smaller than vaginal epithelial cells 
2. These organisms have 3-5 flagella 
3. PO metronidazole and tinidazole are first line—avoid alcohol as it can cause disulfiram-

like reaction (flushing, N/V, HoTN). Topical metronidazole is not recommended due to 
significantly lower cure rates (<50%) as compared to oral therapy (>80%). Trichomonas 
can colonize the urethra, and oral therapy achieves higher drug levels in 

4. Treat partner WITHOUT testing (due to the high rate of concurrent carriage. Difficulty of 
diagnosis in men [usually asx). decreased compliance when delaying partner treatment. 
and low cost of empiric therapy) 

5. Sexual activity should be avoided until both partners have completed treatment to 
prevent reinfection 

- Candida vulvovaginitis: The treatment choice for Candida vaginitis is fluconazole for the 
patient only. The discharge is odorless, white, and adherent to the vaginal wall. 
……………………………………………………………….. 

- Acyclovir is used to treat herpes simplex infections. Use of acyclovir during pregnancy is 
permitted because the risk of HSV to the fetus is greater than the risk of the treatment. 

- Doxycycline is contraindicated during pregnancy because it is deposited in fetal bones and 
teeth. 

- Fluconazole (single dose) is safe for use in pregnancy for candida! infections. 
- Azithromycin, a macrolide antibiotic, is safe for use in pregnancy. Erythromycin estolate, 

however, is C/I as it may cause acute cholestatic hepatitis. 
- TMP is a DHF reductase inhibitor that may increase the risk of some fetal malformations 

though this risk is low in women taking folate supplementation. As such, it should only be 
used when the benefits outweigh the risks. 

PID - Etiology: Chlamydia, Neisseria, genital mycoplasma, anaerobes, or GN bacteria. IUDs increase 
risk 

- Dx: Clinical presentation is the main method, USG might be helpful to r/o other dzs. Β-hCG 
should be tested. Laparoscopy is the only definitive test. If there is fluid in the cul-de-sac, a 
culdocentesis will rarely be performed 
Criteria for diagnosis: 

1. Fever > 38*C 
2. ↑ WBCs 
3. ↑ ESR 
4. Purulent cervical discharge 
5. Adnexal tenderness 
6. Cervical motion tenderness 

(CMT) 
7. Lower abdominal tenderness 

- MCC of infertility in women <30 with 
normal menstruation 

- Complications of untreated PID: 
1. Tubo-ovarian abscess (TOA) 
2. Abscess rupture 
3. Pelvic peritonitis 
4. Sepsis 



- Management: 
1. Managed promptly with empirical wide-spectrum antibiotics without waiting for culture 

results 
2. Inpatients (all IV): Cefoxitin OR Cefotetan OR Doxycycline  

                                                            AND 
                                       Clindamycin OR Gentamicin 

Hospitalization and parenteral antibiotics are recommended for: 
1. High fever 
2. High WBCs 
3. Failure to respond to oral antibiotics 
4. Pregnancy 
5. Inability to take oral antibiotics due to N/V 
6. Risk of non-compliance (teenage, women of low socioeconomic status) 

 
3. Outpatient: IM Ceftriaxone (single dose) AND PO doxy (2w) 

                                                       OR 
           IM Cefoxitin + PO Probenecid + PO Doxy 
                                                OR (If penicillin allergic pt, 2nd line) 
                           PO Ofloxacin AND PO metro 

H. ducrei  
- H ducreyi is a fastidious, GN rod that is a major sexually 
transmitted pathogen in Sub-Saharan Africa, Southeast Asia, and Latin 
America.  Infections are relatively rare in the US, but outbreaks have 
occurred in those who trade sex for drugs or money. 
- Several days after inoculation with H ducreyi, patients develop >1 
erythematous papules that evolve into pustules and then erode into 
painful ulcers.  The ulcers typically have an erythematous base, well-
demarcated/undermined borders, and an overlying purulent exudate. 
- Dx: Cx on specialized media 
- Tx: Azithro 
…………………………………………….. 
- Staphylococcal ecthyma is a deep form of impetigo that typically 

begins as a vesicle/pustule on an inflamed area of skin and then converts to an indurated, 
purulent ulcer.  Lesions are most common on the buttocks, thighs, and legs.  Penile lesions are 
uncommon. 

- Acute HIV may cause mononucleosis-like symptoms (eg, fever, fatigue, sore throat, painless 
lymphadenopathy), a generalized rash, and painful mucocutaneous ulceration (shallow, 
sharply demarcated, with a white base). 

Urethritis - A pt w/ acute gonococcal urethritis (GU), with negative testing for C trachomatis.  GU with an 
interval of 4-8 days from exposure to onset of symptoms.  Risk factors include 
nonmonogamous sex, inconsistent condom use, sex in exchange for money or drugs, younger 
age, and certain geographic locales. 

- Although asymptomatic carriage and transmission is common in women, men with GU are 
usually symptomatic.  The urethral discharge in GU is typically purulent, in contrast to the 
more watery discharge in nongonococcal urethritis; however, this distinction does not have 
adequate specificity for diagnosis.  The diagnosis is confirmed with urethral culture, or with 
NAAT of a urethral swab or urine sample.  Gram stain of the urethral discharge showing 
intracellular, gram-negative diplococci is also diagnostic. 



- The recommended treatment of GU includes ceftriaxone PLUS azithromycin, which can be 
administered in a single-dose regimen.  (In case of medication intolerance, a 7-day course of 
doxycycline can be substituted for azithromycin.)  Although ceftriaxone alone is often 
effective, dual-agent therapy is recommended due to increasing antibiotic resistance rates. 
Combination therapy is also more effective than ceftriaxone alone for concurrent pharyngeal 
infection, and the addition of azithromycin provides coverage for chlamydial coinfection 
(which is often present).  In addition, empiric treatment of sexual contacts of patients with GU 
or nongonococcal urethritis is recommended. 

- If gonococcal infection is confidently ruled out, azithromycin or doxycycline alone may be 
used for treatment of Chlamydia trachomatis. 

- Nongonococcal: C.trach > U. urealyticum, > M. 
hominis> Tricho > HSV. 

- Pyuria: WBC≥10/hpf 
- Cx negative → likely C. trach (Leuk esterase might 

be positive). Dx NAAT of FIRST CATCH urine w/o 
pre-cleaning the genital areas 

- Cx most SP for gono. Serology (fluorescent abs) for 
chlamydia by swabbing the urethra. 

- Acute bacterial cystitis have dysuria, urinary 
frequency, suprapubic discomfort, bacteriuria, and 
pyuria. Mucopurulent urethral discharge is not 
found. Urine cx is the gold standard for diagnosing 
urinary tract infection. 

- Trichomoniasis is usually asx in men and is an 
uncommon cause of urethritis. Although motile trichomonads are typically seen on the wet 
mount prep in women, microscopy is insensitive in men. 

- Tx: IM ceftriaxone (single dose) PLUS PO axithro (single dose). Alternative is Doxycycline (7d) 
- All patients with C trachomatis infection should inform current and recent (within 60 days) 

sexual partners so that they can get tested and treated.  Otherwise, reinfection (and/or 
transmission to others) is common 

- Gonorrhea can also be treated by cefixime (3rd gen; same tx as cervicitis). Cipro not 1st line. 
- A single dose of azithromycin cures C trachomatis urethritis in ~97% of patients and is usually 

given in the office to ensure compliance. 

Gonococci - Pharyngitis with fever and lower abdominal pain in a young, sexually active patient is 
suggestive of gonococcal pharyngitis with pelvic inflammatory disease (PID).  Neisseria 
gonorrhoeae is a common STI that can cause cervicitis (eg, mucopurulent discharge, irregular 
bleeding) and lead to PID (eg, fever, lower abdominal pain).  Gonococcal pharyngitis occurs 
due to inoculation of the pharynx during orogenital contact.  Although pharyngeal 
involvement is typically asx, it may present with pharyngeal edema (w/o exudate) and 
nontender (VS mono) cervical lymphadenopathy, as seen in this patient.  Diagnosis is 
confirmed by NAAT for gonorrhea 

 
- EBV, the cause of infectious mononucleosis, can present with exudative pharyngitis and 

tender cervical LAD, which are not seen in this patient.  In addition, typical presentation also 
includes fatigue, rash, and splenomegaly.  CMV causes prolonged fever and malaise but is 
typically not associated with pharyngitis. 



Cong 
infections 

 
Syphilis 

  

   
 
- Congenital: 

1. Early: <2 yrs 
2. Late: Hutchinson, scars of 

interstitial keratitis, saber shins 
- Acquired: 

1. Primary: Chancre (penis, anus, 
RECTUM, vulva, CERVIX; appears 
in 3rd W, lasts 10-90 d; may be 
found in other places such as 



lips, tongue, etc.), B/L regional LAD (rubbery, nontnder). FTA-ABS has the highest 
diagnostic sensitivity (>97%) in patients with early primary syphilis and can be used to 
confirm the diagnosis in patients with negative initial VDRL results. Chancre forms at 
the site of direct innoculation, after 3-60 days of inoculation, single papule forms→ 
shallow, painless, non-exudative ulcer with indurated edges 
- Chancres—very infectious—30% transmission rate—resolve spontaneously in 6-8 
wks (if untreated)— 
systemic spread results in continuous infection 

2. Secondary: systemic symptoms (fever, malaise, sore throat, headache), widespread 
LAD, grey mucous patches, rash (appears 1.5-3 mo; symmetric, centrifugal [trunk→ 
extremities] more on flexor side; pinkish or pale red w/ scales in whites; pigmented 
spots, copper-colored macules in blacks), condylomata acc (papules in 
mucocutaneous jxn and moist areas, very infectious), alopecia, LAD. The presence of 
epitrochlear LAD is particularly pathognomonic. 

3. Latent: may last for life, 1/3 becomes tertiary. Dx: ↑VDRL or RPR titers (>1:8) w/o s/s. 
4. Tertiary: Tabes (locomotor ataxia; pain, ataxia, lancinating pains, SN changes, loww of 

DTRs), gummas (heals by scarring) 
- SP test: Dark field microscopy of chancre, FTA-Abs, MHA-TP. 
- False-Positive results on VDRL with: 

     Pregnancy 
     Viral infection (eg, EBV, hepatitis) 
     Drugs 
     Rheumatic fever (collagen vascular dz) 
     Lupus and Leprosy (and TB) 
     BE 

- The FTA on CSF is far more SN for neurosyphilis than a VDRL. 
- Neurosyphilis can occasionally present with an arteritis causing a cerebrovascular event in a 

young patient, but it is typically accompanied by abnormal CSF cell counts (lymphocytic 
pleocytosis, 10-100/mm2). 

- Lymph node aspiration and ulcer biopsy are not useful in the diagnosis of syphilis as T. 
pallidum cannot be cultured. LN aspiration is used for diagnosing Klebsiella granulomatis 
infection, which often presents with progressive ulcers without LAD and is exceedingly 
uncommon in the United States (<100 cases/year). 

- All patients with syphilis require nontreponemal titers (eg, RPR) at the time of treatment and 
at 6-12 mo to ensure treatment response (a 4-fold drop in titers; quantitative tests). This is 
especially crucial in patients receiving alternate treatment as the risk of treatment failure is 
much higher than the risk in those who receive penicillin. 
                                 .................................................... 

- Repeat nontreponemal serology should be done in 2-4 weeks to establish baseline titers; a 
4-fold titer decrease at 6-12 months confirm adequate treatment.  



- Jarisch-Herxheimer rxn 
can occur in >50% of patients 
(general malaise, fever, 
headache, sweating rigors, 
and temporary exacerbations 
of the syphilitic lesions 6–12 
hours after initiation).  
- Tx:  
A. Primary, secondary, and 
latent: IM Ben Pen G (2.4 mil 
units 1/w, for 3 w in primary 
and secondary, 3w in latent. 
Doxy = alternative (pen 
allergy) in primary and 

secondary 
B. Tertiary: IV pen (10-20 mil units, 1/d, for 10 d). If allergic, give ceftriaxone (if unavailale, 

desensitize?) 
- The rapid destruction of spirochetes causes an acute febrile illness (Jarisch Herxheimer, 

>50%), typically WITHIN 12 HOURS of treatment. Symptoms include headache, myalgias, 
rigors, sweating, HYPOtension, and WORSENED syphilitic rash (diffuse, macular, including 
palms and soles). Manifestations are usually self-limited and resolve spontaneously within 48 
hours. 

- Anaphylactic reactions typically occur within minutes (not several hours) after drug exposure. 
Although HoTN is frequently present, urticarial (not macular) rash and respiratory symptoms 
are usually prominent. 

- Syphilis is universally susceptible to penicillin; treatment failures are unlikely unless alternate 
regimens (eg, doxycycline) are administered. 

- Cong syphilis: IUGR, fetal death, and congenital infection. All pregnant women should be 
screened at first prenatal visit as treatment effectively reduces fetal risk. Screening may be 
done with either a nontreponemal test (eg, VDRL) or treponemal-specific test (eg, FTA-ABs), 
but a positive test result requires confirmation (with the other test type) as the rate of false 
positives is high. 

- Pregnant patients with syphilis require treatment with penicillin as alternate antibiotic choices 
are ineffective, c/i, or have limited data in pregnancy. Patients with penicillin allergy should 
have a penicillin skin test to evaluate for the presence of an lgE-mediated response. If the 
test is positive, patients are desensitized to penicillin prior to receiving treatment with IM 
penicillin G benzathine. 

- Maternal dx of syphilis is made by serology—treatment prevents congenital syphilis in 
majority cases 

- Children who do get syphilis → penicillin is curative and prevents the development of late 
complications like frontal bossing, saddle nose, Hutchinson teeth 

- Therefore, no infant should be discharged from nursery unless mother’s serologic testing for 
syphilis is completed 
                                                           ................................ 

- Azithromycin and erythromycin are generally considered safe in pregnancy 
- Patients with severe penicillin allergies should not receive penicillin for early syphilis. 

Desensitization is required for: 
1. CNS (ocular syphilis, neurosyphilis) infection,  



2. patients who had multiple treatment failures with alternate agents, and  
3. pregnant (no effective, safe, or reliable treatment other than penicillin). 

 
- A pathergy test is useful for diagnosing Behcet syndrome and involves obliquely inserting a 20-

gauge needle into the skin and checking the site 24-48 hours later for the development of a 
>2-mm papule. 

- Drug reactions may occasionally cause a maculopapular rash but do not usually cause sore 
throat or grey mucous patches. 

- EBV causes sore throat, fever, fatigue, and LAD (mono). Maculopapular rash may occur but is 
uncommon. Grey mucous patches don’t occur. 

- Disseminated gonococcus presents with tenosynovitis, polyarthralgia, and a skin rash that 
usually consists of a few pustules. Diffuse rash, LAD, and sore throat, makes syphilis far more 
likely. 

- RMSF is a tick-borne rickettsial infection marked by high fever, headache, malaise, and a 
maculopapular rash (centripetally, palms and soles, becomes petechial over time). Mild 
constitutional findings, grey mucous patches, extensive LAD, multiple new sexual partners, 
and lack of outdoor exposure make syphilis more likely than rickettsial infection. 

Vulvovaginitis 
in pre-
pubertal 
children 

- Causes: infections, congenital abnormalities, trauma, or dermatological conditions 
- Nonspecific vulvovaginitis is responsible for 25-75% of cases due to: 

1. The lack of labial development,  
2. Unestrogenized thin mucosa,  
3. Poor hygiene,  
4. Bubble baths,  
5. Shampoos,  
6. Obesity and  
7. Certain choices of clothing. 

- Pinworm: causes nocturnal anal pruritis but can cause vulvovaginitis in prepubertal girls → 
nocturnal itching and h/o contact with child with similar complains → perform scotch tape 
test → treat empirically with mebendazole 

EBV - Wide spectrum of severity.  Splenomegaly is seen in >50% of patients, and splenic rupture is a 
rare but potentially dangerous complication that is most likely to occur in male patients within 
3 weeks of symptom onset. Manifestations of splenic rupture include abdominal pain and 
anemia. 



All athletes should refrain from playing sports for ≥3 weeks until all symptoms resolve. As 
the spleen may not be palpable until it is 2-3 times the normal size, physical examination is 
not a reliable indicator of resolution. In addition, splenic palpation and percussion is 
particularly unreliable in athletes with firm abdominal musculature. US measurement of the 
spleen can be considered for return to play in athletes participating in strenuous sports (eg, 
basketball, diving, football, gymnastics, hockey, lacrosse, rugby, wrestling) or activities that 
increase intraabdominal pressure (eg, weightlifting). 
 

- Patients with streptococcal pharyngitis are not contagious after 24 hours of antibiotics. 
However, streptococcal pharyngitis does not usually cause splenomegaly or significant fatigue. 
In addition, antibiotics are not used in IM as it is caused by a virus. Antibiotics can also cause a 
maculopapular rash in patients with IM. 

- Patients with IM should refrain from sports for at least ≥3 weeks regardless of symptoms, as 
this is the period of highest risk for splenic rupture. In addition, most patients with IM 
experience prolonged fatigue and some take months to return to normal energy level. 

- EBV heterophile antibodies peak 2-6 weeks after primary EBV infection and can remain 
positive for up to 1 year. This test is useful for diagnosis but irrelevant for return to play 
guidelines. 
……………….. 

- IM: symmetrical LAD involving the posterior cervical chain of LNs more frequently than the 
anterior chain. Inguinal and axillary LAD can also be present. Other physical findings include 
pharyngitis, tonsillitis, and tonsillar exudates. Mild palatal petechiae may be found, but this 
non-specific sign may also be seen in strep pharyngitis. Tonsillar enlargement can cause 
airway compression. 

- The diagnosis of IM is confirmed by the presence of atypical lymphocytosis and anti-
heterophile antibodies (Monospot), which typically indicate EBV associated disease. One of 
the hematological complications of IM is autoimmune hemolytic anemia and 
thrombocytopenia, which is due to cross reactivities VS lts and RBCs (anti-I 
IgMs→complement; usually Coombs positive). The onset of the hemolytic anemia can be 2-3 
weeks after the onset of the symptoms, even though the initial labs may not show anemia or 
thrombocytopenia. 

- Bronchopneumonia can occur as a superinfection in patients with IM, but it is less common 
and unusual. 

- Splenic infarction does not occur commonly in IM 
-  DCM is a possible complication of Corynebacterium infection, which presents as a sore throat 

with pseudomembrane formation. It is not seen with EBV infection. 
- Classically, infectious mononucleosis is characterized by a prolonged course (up to 1 mo) of 

mild to moderate fever, pharyngitis, and LAD. The LAD tends to be symmetric and affects the 
posterior more than the anterior cervical lymph nodes. Generalized LAD may also occur. The 
heterophile antibody test is not accurate in children age <4, for whom serum anti-EBV 
antibody testing is recommended instead. 

- IM due to EBV is diagnosed by the heterophile antibody test, which is both SN and SP for this 
disease. Heterophile antibodies typically arise within one week (25% FN rate during 1st W) of 
symptoms and persist for up to one year. Testing for anti-EBV antibodies is another way to 
diagnose EBV infection.  

- Primary HIV infection causes a febrile illness that can closely resemble IM. Most frequently, 
patients with acute HIV have fever, malaise, generalized LAD, sore throat, headache, rash, and 
Gl symptoms. The key distinctions between the two are that rash (unless antibiotics have 



been administered) and diarrhea are LESS common in IM and tonsillar exudates are 
uncommon in primary HIV. It would be reasonable to check an HIV antibody test or plasma 
HIV RNA if his heterophile antibody test is negative. 

- SLE presents with diffuse LAD in up to 50% of cases. Other symptoms of SLE include rash, 
arthritis, or serositis. 

UTI - Asymptomatic Bacteruria (ASB):  
1. ≥100K CFUs/mL of a single 

organism from a clean-catch 
urine. 

2. The increased progesterone 
levels in pregnancy cause SMCs 
relaxation and ureteral dilation, 
thereby increasing the risk for PN 
and other obstetrical 
complications (eg, preterm 
delivery, LBW) from ASB. 

3. First-line antibiotics include 
(CAN): 
A. Cephalexin,  
B. Amoxi-clav, and  
C. Nitrofurantoin.  
A repeat urine culture is performed after antibiotic completion to determine clearance of 
infection 

4. Fluoroquinolones are C/I in pregnancy due to the potential association with fetal bone 
deformities and arthropathy. 

5. Doxycycline and other tetracycline antibiotics are C/I in pregnancy as they interfere with 
fetal bone and tooth development. Children exposed to tetracycline in utero can develop 
grey discoloration of the teeth. 

6. TMP-SMZ is safe during 
the 2nd trimester. It is C/I 
during the 1st trimester 
due to interference with 
folic acid metabolism and 
should be avoided during 
the 3rd trimester due to 
increased risk of neonatal 
kernicterus. 

- UTI in pregnancy:  
1. ↑ perinatal mortality. 
2. E. coli → >70% of cases. 
3. As a test of cure, a repeat 

urine culture is performed 
after antibiotic treatment 
is completed to document 
resolution of bacteriuria. 

4. Monthly urine cultures are 
recommended for the 
duration of the pregnancy 



to monitor for recurrent infection. Patients with persistent bacteriuria after ≥ 2 courses 
of therapy require daily suppressive therapy (eg, nitrofurantoin) for the duration of the 
pregnancy. 

 
- Cystitis:  

1. UA = best initial 
test, WBCs in urine 
are most important. 

2. Predisposing factors 
for UTIs include 
alteration of the 
normal vaginal flora 
by recent antibiotic 
use, sexual 
intercourse, 
diaphragm or 
spermicide use, a 
FHx of multiple UTis 
and a close 
proximity of the 
urethra to the anus. 

3. Males also have a 
longer urethra, drier periurethral environment and antibacterial substances in prostatic 
fluid, which also help to fight off infection. 

4. A shorter distance between the anus and urethra in women is associated with a higher 
incidence of recurrent UTis within the female population, but is not the main reason for 
the difference in UTI frequency between men and women. 

5. Female hormonal fluctuation is not related to an increased incidence of UTis in females. 
6. Uncomplicated cystitis commonly occurs in otherwise healthy patients and has a low risk 

of treatment failure. In patients with suggestive clinical findings (eg, dysuria, urgency), UA 
will confirm the diagnosis and patients can be treated without a urine cx. Culture is 
reserved for those who fail initial therapy. Preferred treatment options include TMP-SMZ 
(3 days), nitrofurantoin (5 days), and fosfomycin (single dose). Fluoroquinolones are also 
effective but are typically reserved for patients who cannot take the above options (eg, 
sulfa allergy) or for settings with high local resistance rates (>20% for TMP-SMz). 

7. Complicated cystitis refers to infections associated with factors that increase the risk of 
antibiotic resistance or treatment failure. Such factors include DM, CKD, pregnancy, 
immunocompromised state, or UT obstruction; hospital-acquired infection; or infection 
associated with a procedure (eg, cystoscopy) or indwelling foreign body (eg, catheter, 
stent). These patients should have urine culture prior to therapy.  
Complicated cystitis in otherwise stable patients may be managed with PO fluoro, but 
more severe cases may require IV broad-spectrum antibiotics (eg, ceftriaxone) while 
awaiting culture results. 

8. Treatment 
A. Uncomplicated cystitis, 3 days (7 d in DM)of TMP-SMZ, nitrofurantoin, or any 

quinolone (avoid in preg) is adequate. 
B. Fosfomycin is a single-dose oral therapy for cystitis only 

 



- Pyrlonephritis (PN):  
1. Massive infiltration of interstitium by PMNs as well as a large number of neutrophil in the 

tubular lumina. While Immune complex diseases of kidney → microscopically show 
hypercellular glomeruli with infiltrating leukocytes, the tubules may contain RBCs cast but 
tubular infiltration with inflammatory cells is not characteristic of immune complex 
disease, although interstitium may show patchy lymphocytic infiltrates. 

2. Risk factors: Medullary sponge kifney, VUR, DM, preg, HbS trait/dz). MCly ascending 
infection, Suspect hematogenous spread if S. aureus is cultured in urine. 

3. Usually U/L, MCC is E. coli (2nd MCC is Ecoc., other causes are s. saprophyticus,  Proteus… 
Pts w/ indwelling caths or immunosuppressed → Candidal PN 

4. Patients with uncomplicated PN usually develop symptoms of cystitis (dysuria, frequency, 
urgency, suprapubic pain, and/or hematuria) along with flank pain, abdominal or pelvic 
pain, N, V, fever (>38 C), or CVA tenderness. Bacteria typically ascend the bladder, invade 
the ureters, and can enter the bloodstream to cause GN sepsis. Patients should have UCx 
and receive empiric PO abx against GN organisms (eg, fluoroquinolone). Blood Cx can be 
positive in uncomplicated dz. 

5. Dx: Clinical s/s + UA (clean-catch; WBCs in urine ± WBC casts [key fnding]) + UCx. CT (if 
indicated) would show striated parenchymal enhancement. 

6. Patients with uncomplicated PN should have urine culture prior to empiric oral antibiotics 
against GN organisms (eg, fluoroquinolone). 

7. Ttt: Abx that cover GNs (Fluoro, ampicillin, genta, or 3rd ge ceph; Essentially, any of the abx 
for GN bacilli are effective). 

8. Very ill preg or pts w/ N, V ... → IV meds. 
9. Hypotensive patients: 

A. Require hospitalization and blood cx to determine the causative organism, evaluate 
for bacteremia, and check for drug-resistant organisms. 

B. Aggressive resuscitation with IV fluids and empiric IV antibiotics. 
10. Uncomplicated PN does not require routine urological imaging (eg, CT of 

abdomen/pelvis), especially if the patient is improving clinically. Imaging (US or CT)is 
typically reserved for patients with:  

A. Persistent clinical symptoms despite 48-72 hours of therapy,  
B. Hx of nephrolithiasis, or  



C. Unusual urinary findings (eg, gross hematuria, suspicion for urinary obstruction). 
D. Suspected complications 
11. Complicated PN: involves 
progression of the initial 
pyelonephritis to: 
A. Renal corticomedullary 
abscess, 
B. perinephric abscess, 
C. Chronic PN (CPN; 
recurrent PN; Coarse, 
asymmetric corticomedullary 
scarring, blunted calyx, U-
shaped scarring, 
reglux→poles) 
D. emphysematous PN, or  
E. papillary necrosis.  
F. Urosepsis 
12. Patients can develop 
sepsis with multiorgan failure 
(MOF), shock, and renal 
failure (RF). Complicated 

pyelonephritis occurs more commonly in patients with conditions such as DM, kidney 
stones, immunosuppression, or other anatomic abn of the urinary tract. These patients 
usually require imaging to evaluate for these complications, urological evaluation, and 
prompt therapy (medical/surgical) 

13. Diabetic pts are usually managed initially with IV abx 
14. Unless there is a concurrent disorder affecting urinary tract that would impair clear the 

infection, most patients can be shifted to PO therapy within 48-72 h (afebrile for 24 hrs) 
15. TMP-SMZ not recommended as empirical (↑ resistance) until cx and SN results appear. 
16. PO therapy options: fluoroquinolones (e.g., cipro) and TMP-SMX (narrower spectrum 

than cipro→ preferred over cipro if SN), but treatment is based individually on the basis of 
culture and antibiotic SN 

17. PO antibiotics should be continued for treatment 10-14 days. 
 
- Catheter-associated urinary tract infection (CA-UTI) is a common complication of urinary 

catheter use 
1. can be caused by: 

A. Extraluminal ascent (MC) of microorganisms due to the ability of some pathogens 
(eg, E. coli, Ecoc spp, Candida spp, P. aeruginosa) to form biofilm (slime-enclosed 
bacterial aggregates) along the catheter wall, allowing them to reach the bladder 
within 24 hours of catheter insertion 

B. Intraluminal infection (less common) due to impaired urinary catheter drainage 
or contamination of a urinary collection bag 



2. CA-UTI is most effectively prevented by avoiding unnecessary catheter use and 
minimizing the duration of catheterization. However, in patients with neurogenic 

bladder, long-term catheter use is 
required. In these patients, clean 
intermittent catheterization (CIC), which 
involves periodic insertion and removal 
(eg, every 4-6 hours) of a clean urinary 
catheter and can often be performed by 
the patient, is usually the initial 
treatment. CIC interrupts the 
extraluminal and intraluminal 

mechanisms of infection and, compared with the use of 
indwelling catheters, is associated with a significantly lower 
risk of CA-UTI. Indwelling catheters (changed monthly) can 
be considered if patients or their caregivers cannot perform 
CIC but are associated with an increased risk of UTI, stricture, 
and bladder spasm; suprapubic tube placement is another 
option. 
 

The image on the Lt: Emphysematous pyelonephritis (pyelonephritis due to a gas-producing 
infection, typically In patients with diabetes) can present with abrupt or gradual onset of fever, 
chills, flank or abdominal pain, and nausea/vomiting. 

 
- Xanthogranulomatous pyelonephritis—rare;  
1. Grossly orange nodules that can mimic tumor nodules;  
2. Characterized by widespread kidney damage due to 
granulomatous tissue containing foamy macrophages. Associated 
with Proteus infection (after struvite stones). 
- Perinephric abscess: W/in gerota, Stones are most 
important causes, trauma, DM, recent surgery. E.coli MCC, then 

Klebsiella, Proteus. Staph in hematogenous cases.  
1. Insidious, 2-3 w of s/s before visiting docs 
2. Fever MC symptoms 
3. Flank pain, palpable mass, 
4. Persistent PN s/s despite ttt 
5. Dx: Best initial tests: UA (30% Nl) and UCx (40% Nl). Fever and pyuria with a negative urine 

culture or a polymicrobial urine culture are suggestive. Imaging: Best initial: US, CT and 
MRI → better. Aspiration necessary for definitive dx. 

6. Tx: Abx for GNs rods. 3rd gen ceph, antipseudomonal penicillin… e.g.,: 
Ticarcillin/Clavulanate PLUS an Aminoglycoside (e.g., Genta) 

………………………………………. 
- Bladder irrigation with antibacterial solutions can lead to the emergence of resistant bacteria 

and may increase the risk of UTI due to the killing of nonpathogenic bacteria. 
- The application of antibacterial creams to the urethral meatus or antibacterial washes to the 

external genitalia has not been found to be helpful in decreasing the risk of CA-UTI. 
- In patients using a urinary catheter, antibiotics should be administered only in the setting of a 

proven UTI. Prophylactic antibiotics may increase the risk of development of resistant 
organisms and have not been reliably demonstrated to decrease the risk of CA-UTI. 



……………………………………… 
- Candida, Citrobacter freundii, Ecoc. faecalis, P. aeruginosa, and S. aureus cause UTI primarily 

in hospitalized patients or those with certain risk factors (eg, urinary anatomic abnormality, 
obstruction, immunocompromise, pregnancy). 

…………………………………….. 
- Nitrites signify the presence of Enterobacteriaceae, which converts urinary nitrates to nitrites.  
............................................................................ 
- Dipsticks are associated with a high FP rate and high FN rate. For this reason, a negative 

dipstick test in a patient with symptoms of UTI should still have urine cultures done. 

Struvite 
stones 

 

- Caused by Proteus mirabilis: secretes urease→hydrolyzes urea to ammonia and CO2. 
- Ammonia combines with hydrogen→ form ammonium→ decrease the free ion concentration 

and causes urine alkalinization (pH>7) →promote struvite stone formation 
- Struvite stones contain a mixture of bacteria, proteinaceous material and leukocytes 
- Stones become a permanent source of bacteria as bacteria grow within stone matrix 
- Antibiotics are not sufficient to remove these stones and eradication needs removal of stones 

and its fragments (eradication if very difficult) 
- Other (less common) urease producing bacteria: Klebsiella, Morganella morganii, 

Pseudomonas species, Providencia species, and Staphylococcus. 
- Chronic indwelling catheters have increased risk of being colonized by bacteria and infection 

with urease producing organisms 

Lyme disease - Ixodes scapularis salivary glands (endemic to the northeastern and upper midwest United 
States). 
- Although anaplasmosis (hu granulocytic) and 
babesiosis are typically transmitted soon after tick 
attachment, B burgdorferi resides in the gut of the tick 
and requires 48-72 hours of feeding before salivary gland 
migration. 
- Surrounding erythema during tick attachment is 
due to skin irritation, not the transmission of B 
burgdorferi or the cutaneous spread of organisms 
(erythema migrans). 
- s/s start 3-30 d of bite. appearing on the arms and 
moist areas of the body such as the axillae, groin, or 
trunk ± flue-like. The round or oval macule is initially 
uniformly red and can develop a zone of central clearing 
as it expands. It is not particularly painful or itchy and 
can become as large as 20 cm in diameter. 

- EM is pathognomonic for Lyme disease. It is the only manifestation that allows for clinical 
diagnosis without laboratory confirmation. Serology is not recommended in early localized 
disease as it is too insensitive and many patients would be seronegative.  

- After the onset of EM, lgM antibodies to B burgdorferi usually appear within 1-2 weeks, and 
lgG antibodies typically appear within 2-6 weeks. 

- A Key Lyme pie to the FACE: 
1. Facial nerve palsy (typically bilateral) 
2. Arthritis 
3. Cardiac block (Sudden cardiac death is rare but may occur) 
4. Erythema migrans (80%) 



- Even without treatment, the rash resolves in several weeks. A flulike illness with fever, chills, 
and myalgias occurs in half of patients.  

- Natural reservoir is the MOUSE (important to tick life cycle) - (White-tailed deer and white-
bellied mouse) 

- Dx: serology (ELISA [5% FP rate] → 
confirm w/ Western blot = standard), often 
does not distinguish between current and 
previous infection. FN in early dz (rash) 
- 90% of cases reported from eight states 
(N.Y., N.J., Conn., R.I., Mass., Pa., Wis., and 
Minn.) 
- CNS s/s include encephalitis, meningitis, 

memory distubance, headaches …etc. 
- Cardiac involvement: Myocarditits, pericarditis, various arrhythmias 
- Joint: migratory polyarthritis, less commonly → chronic monoarticular arthritis (MCly knee), 

Tenosynovitis is not typical. 



- Treatment: Removes w/ tweezers, If mouth parts break off and remain in the skin, they can be 
left alone as the infective body is no longer attached. Pts should be advised to seek medical 
attention if bull’s eye rash (erythema migrans) develops over the next month. 
Patients typically require hospitalization with telemetry and intravenous antibiotics (eg, 
ceftriaxone); most recover completely without sequelae. 
A. EARLY LOCALIZED DISEASE 
1. PO doxycyline is the DOC for 

this condition (for rash, facial 
palsy, arthralgia) in non-
pregnant and pts ≥ 8 yr old. 
Preferred as concurrently 
treats Anaplasma 
phagocytophilum (Ixodes tick) 

2. PO amoxicillin OR cefuroxime 
is given to pts <8 yrs, pregnant 
and lactating women. Rash 
and constitutional symptoms 
should resolve within 3 wks of 
treatment.  

- The rash and constitutional 
symptoms should resolve within 3 
weeks of treatment. 

- Pregnant women should be reassured that Lyme dz is not known to cause congenital defects.  
B. EARLY DISSEMINATED AND LATE DISEASE 

Cardiac (lightheadedness, syncope, bradycardia, AV block), systemic (headache, malaise, 
myalgia), and skin (likely EM) manifestations, suggest early disseminated Lyme disease. 
Late dz: Cutaneous, fibromyalgia-like dz, and articular 

1. Although IV ceftriaxone is also very effective in early disease but it is reserved for early 
disseminated and late disease—used for cardiac (AV block, myocarditis) and neurologic 
(meningitis, encephalitis) manifestations of Lyme disease 

2. In case of facial nerve palsy which usually lasts <2 mo, cornea may be at risk of dryness 
and abrasions due to poor eyelid closure. Artificial tears should be used during day in 
addition to ophthalmic ointments and eyepatch at night. 

- Arthritis treated with: 
   ■ Doxycycline (100 mg PO 2/d × 14-21 days) 
   ■ Amoxicillin (500 mg PO 3/d × 21-30 days) 
   ■ Ceftriaxone (2 g IV 1/d × 14-28 days) 
 
- Lyme vaccine (withdrawn due to low demand) contains recombinant bacterial outer surface 

protein. 
Based on evidence from a large 
randomized control trial, 
azithromycin is less effective and 
thus is reserved for patients with 
amoxicillin and doxycycline 
allergies. 



- Single dose doxy = DOC for ppx 
Prevention in endemic areas: 

1. Wear long sleeved shirts and pants 
2. Application of insect repellents contain DEET should be applied on skin and 

permethrin on clothes 
3. Daily checking of entire body for ticks 
4. Bathing immediately after exposure to tick infested environments  

- Dermatomyositis is an autoimmune disorder that may cause AV block 
- Disseminated herpes is seen primarily in immunocompromised hosts (eg, HIV with CD4 

<200/mm') and may cause encephalitis, hepatitis, and esophagitis. 
- Some plants (eg, foxglove, oleander) contain digoxin-like compounds that may cause toxicity 

with AV block. Lyme disease is far more common than accidental or purposeful ingestion of 
these plants. 

- Babesia ttt: 
1. First line (AA) for 7-10 d: 
A. Atovaquone 
B. Azithro 
2. Second line: 

A. Clinda 
B. Quinine 

Neonatal 
conjunctivitis 

- Bacterial: 
1. Most effective 
method to prevent 
gonococcal and 
chlamydia are 
screen, diagnose and 
treat infected 
mothers during 
pregnancy 
2. Gonococcal: 
A. Most destructive 
of the three, can 

cause corneal ulceration, scarring, 
perforation and blindness 
B. Topical erythromycin ointment 0.5% 
formulation is used as ppx in 1-2 hours of 
vaginal delivery to prevent gonococcal 
conjunctivitis and other bacterial 
conjunctivitis. Given to all newborns 
regardless of screening results. Not 

effective for chlamydial conjunctivitis and nasal carriage. 
3. Chlamydial:  

A. Maternal infection may be asymptomatic and transferred during vaginal delivery 
B. Up to 50% →  conjunctivitis and 30% → pneumonia 
C. Untreated conjunctivitis can lead to corneal and conjunctival scarring 
D. Chlamydial pneumonia: presents at 4-12 wks with paroxysmal staccato cough 



E. PO erythromycin: 1st line for both conjunctivitis and pneumonia. Although risk of 
pyloric stenosis ↑ with erythromycin use, still it is used as data on other macrolides is 
not available and benefits outweigh risks 

F. Prevention: all pregnant women should be tested on 1st prenatal visit. Repeat 
screening in high risk pts in 3rd trimester (age <25, multiple sexual partners). 
Treatment of maternal chlamydia is the best method of prevention 

 
- Chemical: Topical silver nitrate: unlike topical erythromycin, it is effective prophylaxis against 

penicillinase producing N. gonorrhea. It is not available in US and is used in some countries. ↑ 
risk of chemical conjunctivitis 

HIV/AIDS - Nowadays, the MSM risk factors are MSM and heterosexual intercourse. In women, the MC 
mode is heterosexual transmission.  

- 10-year lag between contracting HIV infection and developing the first symptoms. 
- CD4 cells drop at a rate of 50−100/mL/year without therapy. It would take 5−10 years to drop 

from a normal level of around 700/mm3 to a CD4 count of 200/mm3 
- individuals who engage in unprotected 
sexual intercourse→ annual screening. 
- HIV testing is also recommended with 
each pregnancy, regardless of normal results 
in previous pregnancies. The preferred HIV 
screening test is a 4th generation assay that 
detects both the HIV p24 Ag and HIV Abs. 
The combination test can more effectively 
diagnose acute or early infection compared 
to antibody testing alone. Patients with 
positive test results should then undergo 
confirmatory testing with HIV-1/HIV-2 
antibody differentiation immunoassay. 
Plasma HIV RNA testing is recommended in 
patients with negative serologic tests and 
high clinical suspicion of acute HIV  

- Acute HIV infection (ie, 
symptoms within the first 6 months of 
infection): A pt presented w/ n/s and 
GI s/s (diarrhea, abdominal distension, 
flatulence) accompanied by 
arthralgias, night sweats, weight loss, 
and LAD. The ddx includes acute HIV 
infection, IBD, connective tissue 
diseases, lymphoma, and Whipple's 
disease, among others. HIV testing 
would be an appropriate first step. 
Acute HIV infection (ie, s/s w/in 6 m) 
can present as a mononucleosis-type 
syndrome consisting of fever, night 
sweats, arthralgias, and LAD, with 
onset -2-4 w after infection. The 

presence of painful mucocutaneous ulcerations (a characteristic manifestation), skin rash (-



50%), and prolonged diarrhea (-30%) may help differentiate acute HIV infection from other 
conditions such as mononucleosis. Headache and dry cough are also common. A low 
threshold for HIV testing should be adopted. The blood tests are generally readily available, 

relatively inexpensive, and 
minimally invasive. In addition, 
early diagnosis has important 
implications from both an 
individual patient perspective 
(early ART initiation during this 
stage may improve prognosis) 
and a public health standpoint. 
Although the diagnoses of 
Whipple's disease or IBD could 
be entertained (given the 
abdominal pain, diarrhea, 
weight loss, and arthralgias), 
excluding HIV through blood 
work takes precedence over 
performing a more invasive 
colonoscopy with biopsies. 
Furthermore, Whipple's 
disease is relatively rare and 
most patients initially have 
arthralgias, with 

gastrointestinal symptoms developing later in the course of the disease. Similarly, <10% of 
patients with IBD have extraintestinal manifestations at disease presentation. 

- Patients with suspected HIV generally undergo HIV testing followed by HIV viral load, CD4 
count, and HIV genotype/resistance testing. 

- All patients with HIV should generally be initiated on ART therapy, regardless of CD4 count.  
Additional treatment is then indicated based on the degree of immunodeficiency and 
serologic testing, as follows: 
1. CD4 count ≤200/mm3:  Primary ppx vs PJP; daily TMZ 
2. CD4 count ≤100/mm3:  Primary prophylaxis vs toxo is required in those with positive 

Toxoplasma serology; daily TMZ is also effective against this disease. 
3. Hepatitis serologies:  HAV and HBV vaccination should be given to those with no evidence 

of immunity; treatment is required for those with chronic hepatitis B and C infection. 
4. VZV serology:  Vaccination is required for those who have never had chicken 

pox/shingles and have negative serology. 
- Vaccination against pneumococcus and influenza is also indicated.  Primary prophylaxis (eg, 

itraconazole) against histoplasmosis is sometimes given for those with CD4 counts 
≤150/mm3 in histoplasma-endemic areas (eg, Ohio/Mississippi river valley).  In the past, 
primary ppx (eg, azithromycin) against MAC was given to those with CD4 counts ≤50/mm3, 
but this is no longer recommended due to the low incidence of MAC (particularlyOM once 
antiretroviral therapy is started). 

- The meningococcal vaccine, including boosters every 5 years, is recommended for all patients 
with HIV. 

- Acyclovir/valacyclovir is used for secondary prophylaxis to prevent herpes simplex virus 
recurrences in those with frequent outbreaks; these medications are not used as primary 



prophylaxis.  Although patients with advanced HIV are at increased risk for Candida (eg, 
oropharyngeal thrush) and cryptococcal infections, fluconazole primary prophylaxis is not 
recommended due to cost and increased risk of azole drug resistance. 
 
Hyperthyroidism can present with chronic diarrhea 
 
Although this patient's chronic diarrhea and arthralgias could be attributed to celiac disease, 
his night sweats and lymphadenopathy would be atypical 
 
 

- Opportunistic Infections (OIs): 
HIV screening is recommended for all patients age 15-65 regardless of risk factors. 
 
Vaccination for hepatitis A is recommended for adults who are at increased risk of contracting the 
virus such as MSM and travelers to countries where hepatitis A is prevalent. It is also 
recommended for adults who have conditions (eg, chronic liver disease) that increase the risk for 

severe complications. 
 
Many experts also recommend 
varicella vaccine for adults 
with HIV born after 1979 (< 41 
y/o in 2020) who do not have 
evidence of immunity (positive 
varicella IgG), provided that 
their CD4+ count is 
>200/mm2. The zoster vaccine 
is recommended for adults 
age ≥60 and can be considered 
at age ≥50; it is not 
recommended at age <50. 

………………………………………………………… 
Hepatitis B vaccine is recommended for all patients with HIV who do not have documented 
immunity to hepatitis B (i.e. negative HBsAb) 

…………………………………………………………. 
Fluconazole is occasionally used for coccidioidomycosis prophylaxis. Coccidioidomycosis usually 
causes pulmonary disease but may occasionally cause meningitis. MRI evidence of multiple ring-
enhancing lesions is not a typical finding in coccidioidomycosis. 
………………………………………………………… 
Ganciclovir can be used to treat cytomegalovirus but is not a typical prophylactic agent. 



………………………………………………………… 
Molluscum papules aren’t pruritic. 
………………………………………………………… 
Isoniazid is used for Mycobacterium tuberculosis prop.hylaxis in patients with HIV who have a 
positive tuberculin skin test or contact with an individual who has active TB. Although 
tuberculomas can cause similar clinical findings to toxo, CNS TB is far less common than 
toxoplasmosis in patients with advanced HIV. 
………………………………………………………… 
Vaccine is recommended for all patients ages 11-12. It can be given up to age 26 for women male 
patients with HIV and age 21 for men who have not been vaccinated. 

…………………………………………………………. 
HIV infection itself is not an indication for meningococcus vaccination. If pt had asplenia, 
complement deficiency…→ vaccinate 

…………………………………………………………. 
Amphotericin B and flucytosine are used to treat cryptococcal meningitis. Cryptococcal infections 
………………………………………………………… 
Brain biopsy should be considered only in patients not responding to initial treatment (of toxo) as 
it is quite invasive. 
………………………………………………………… 
Nocardia infection manifests primarily with pulmonary and CNS disease, but the organism 
occasionally causes cutaneous infections that resemble a bacterial abscess 
………………………………………………………… 
CMV and disseminated MAC are common infections in patients with advanced HIV (CD4 count 
<50/mm2). CMV may cause retinitis, colitis, pneumonitis, encephalitis, and other organ 
involvement. Disseminated MAC often manifests with constitutional (high fever, night 
sweats, fatigue, malaise, weight loss) and GI (diarrhea, abdominal pain) symptoms. 
………………………………………………………… 
Candida: Invasive disease is sometimes seen in patients with severe neutropenia (eg, hematologic 
malignancy, chemotherapy) and may manifest as multiorgan failure. 
………………………………………………………… 
Ganciclovir is used to treat cytomegalovirus (CMV). CMV encephalitis is marked by confusion and 
focal neurologic deficits with evidence of multifocal micronodules or ventricular enhancement 
(ring-enhancing lesions are very uncommon) on MRI. 
………………………………………………………… 
Albendazole is used to treat neurocysticercosis (NCC), which is associated with pork consumption 
or travel to endemic areas (eg, Central and South America). NCC tends to cause seizures, and MRI 
of the brain usually reveals a mixture of enhancing, nonenhancing, and calcified lesions 
(depending on the stage of the cyst). 

…………………………………………………………. 
Patients with HIV are at risk for invasive infections with Haemophilus influenzae. However, adults 
are usually affected by nontypable strains, so vaccination for H influenzae type B (Hib) is not 
helpful outside certain specific indications (eg, splenectomy). 

…………………………………………………………. 
Tdap is recommended as a one-time vaccine for all adults, with revaccination provided to women 
at each pregnancy. Subsequently, tetanus-diphtheria toxoid (Td) booster is recommended at 10 
year intervals, or after 5 years in the event of high-risk trauma. 

…………………………………………………………. 



Routine testing for HCV is not recommended in the general population. Guidelines recommend 
screening patients with: 

1. Elevated ALT,  
2. HIV positive status, and  
3. HCV risk factors, e.g.,  

A. History of IVDU,  
B. Received clotting factors before 1987 [>33 yrs ago in 2020] or blood 

transfusions before 1992 [>28 years ago in 2020],  
C. Chronic hemodialysis, or  
D. Born in the U.S. between 1945-1965 [55-75 y/o in 2020]).  

4. Sexual contacts of patients who are HCV positive should also be screened  
5. Health care workers after needle stick exposure to HCV positive blood  
6. Children born to patients with HCV. 
…………………………………………………………. 

The varicella vaccine contains live attenuated virus, patients with HIV with CD4 counts <200/mm2 
should not receive live attenuated vaccinations (varicella, zoster, measles-mumps-rubella [MMR)). 
Those with CD4 counts >200/mm2 are immunocompetent enough to clear attenuated infections 
and should receive varicella and MMR vaccinations if titers are low. All patients with HIV should 
receive the inactivated vaccines (influenza, TDP) recommended for the general population as well 
as those recommended specifically for people with HIV (pneumococcal, hepatitis B). 

 
Antiretroviral therapy may raise CD4 counts >200/mm2, allowing patients to receive vaccination. 
However, antiretroviral therapy is not a prerequisite for vaccination in patients who already have 
CD4 counts >200/mm2. 

…………………………………………………………. 
Varicella vaccination is typically given to children in 2 doses (age 12-15 months and 4-6 years). 

…………………………………………………………. 
Men with gonorrhea usually develop urethritis with significant symptoms. MSM may benefit from 
routine screening at extra-genital sites. However, women can be asx. Screening is recommended 
for women who are: 

1. Sexually active <25,  
2. Use condoms inconsistently,  
3. Have a hx of multiple partners or  
4. Hx of other STDs, or  
5. During pregnancy. 
…………………………………………………………. 

Screening for syphilis (eg, RPR, VDRL) is recommended for:  
1. Pregnant women at the first prenatal visit,  
2. Patients with another STD,  
3. MSM,  
4. Commercial sex workers, and  
5. Patients in correctional facilities.  
Routine testing is not recommended in asymptomatic patientswithout risk factors as 
these patients can have FP tests. 
………………………………………………………….  

Current guidelines do not recommend screening asymptomatic individuals for HSV. Testing can be 
helpful for evaluating a prior history of genital lesions without a known diagnosis, a sexual 



partner of a known HSV positive patient, or to identify asymptomatic HSV in pregnant women at 
risk for viral shedding during delivery. 

…………………………………………………… 
TMP-SMZ is preferred over dapsone for PJP ppx. 

…………………………………………………… 
HBV, HCV, and HIV all might present w/ fatigue. 

…………………………………………………… 
PEP with viral-specific IGs can be helpful in infections such as hepatitis B and rabies. 
Unfortunately, HIV immunoglobulin therapy is currently unavailable. Pooled immunoglobulin G 
does not have high titers of the desired HIV antibody to be reliably effective. 

…………………………………………………… 
Herpangina causes high fever, malaise, and throat pain. Examination of the hroat reveals 
hyperemic yellow/grayish-white papulovesicles. EBV patients have pharyngeal erythema (not 
papulovesicles). 

…………………………………………………… 
Fluconazole can be considered as prophylaxis in patients with HIV who have had episodes of 
esophageal candidiasis (secondary ppx; i.e. to prevent relapse or recurrence). Acyclovir or 
valacyclovir can be used to prevent HSV recurrences. It is used for patients with severe or 
frequent recurrences (secondary prophylaxis) regardless of CD4 count. Fluconazole is effective 
therapy for candidiasis. However, prophylaxis against Candida infection is currently not 
recommended in HIV patients. Fluconazole is also effective ppx for cryptococcal disease. 
However, primary prophylaxis with fluconazole is not recommended in the United States due to 
low incidence, cost, and concern for drug resistance. 

…………………………………………………… 
Even in the absence of unprotected intercourse, a one-time HIV antibody screen would be 
appropriate if the patient has not been previously tested. 
…………………………………………………… 
Although the incidence of hepatitis B has decreased since the introduction of universal newborn 
screening in 1991, many people in the United States remain at risk. Hepatitis B is transmitted via 
sexual contact or exposure to infected blood. The risk factors are similar to those for HIV infection 
and include multiple sex partners, MSMs, IVDU, and workplace exposure. 
…………………………………………………… 
Aspergillosis primarily causes pulmonary disease (fever, pleuritic chest pain, and hemoptysis), 
although it may involve other organs. Aspergillosis tends to cause nodules and focal infiltrates on 
CXR (not bilateral interstitial infiltrates), and GI disease is uncommon. 

…………………………………………………… 
Candida colonizes airways and usually does not cause pneumonia. GI disease is also uncommon. 

…………………………………………………… 
HIV pt: Legionella often presents with high fever (>39 C [102.2 F]), GI symptoms (eg, diarrhea), and 
pulmonary symptoms. However, bloody diarrhea is an unusual manifestation of legionellosis and 
CMV is a far more prevalent infection. If the CMV DNA PCR is negative, other less common causes 
(eg, Legionella) can be explored. 

…………………………………………………… 
Cryptosporidium causes diarrhea in immunosuppressed patients but usually does not involve the 
lung 

…………………………………………………… 
Hepatitis C is transmitted most commonly by exposure to infected blood, usually through 



IVDU or workplace exposure. Donated blood and organs were not routinely tested in the United 
States until 1992, so people who received blood transfusions before then are also at increased 
risk. Sexual transmission has been reported but is likely due to microabrasions or trauma leading 
to exposure to blood, rather than infected genital secretions. 

Organ transplant patients: 
- Patients receiving solid organ transplantations require high-dose immunosuppressive → 

Opportunistics, MCly PJP (TMZ) and CMV (valgancyclovir), both might cause leukopenia.  
 

- A pt now presents with pulmonary symptoms (dyspnea on exertion, dry cough), GI symptoms 
(abdominal pain, diarrhea, hematochezia), pancytopenia, mild hepatitis, and interstitial 
infiltrates on CXR. This combination of findings strongly suggests tissue-invasive CMV disease 
(causing pneumonitis, gastroenteritis, and hepatitis). Diagnosis is confirmed by detecting CMV 
DNA in the blood using polymerase ch.ain reaction (PCR); tissue biopsy is rarely required. 

 
- Treatment involves d/c antimetabolite immunosuppression (eg, mycophenolate) and 

initiating antiviral therapy. lV ganciclovir is used for patients with severe disease (eg, 
pneumonitis, meningoencephalitis, high viral loads, significant GI disease). Patients with 
minimal signs and symptoms can take PO valganciclovir. 

Diarrhea in AIDS:  
A patient with HIV has acute onset, nonbloody diarrhea with low-grade fevers. The first step in 
diagnosis would be to perform a stool examination for culture, ova/parasites, Clostridium difficile 
antigen, and an acid-fast stain (for Cryptosporidium). 
 
- Cryptosporidium is among 

the MCCs of infectious 
diarrhea worldwide and is 
commonly spread through 
drinking water, animal 
contact (eg, horse breeding), 
and person-to-person 
contact. The pathogen is 
usually self-limited in 
immunocompetent hosts, 
but it may cause severe 
chronic infection in patients 
with AIDS (particularly those 
with CD4 counts <180/mm2). 
Stool examination with 
modified acid-fast stain 
reveals cryptosporidial 
oocytes measuring 4-6 µm. 
The mainstay of treatment is 
supportive care and ART 
because infection often 
persists until CD4 counts improve. It does not typically cause symptoms of colitis.  



- Colonoscopy and bx of mucosa and/or ulcers are reserved for patients with persistent D and 
negative initial workup (eg, stool examination). 

………………………………………………………….. 
- Entamoeba histolytica causes symptoms of colitis but is less likely w/o a history of recent 

international travel. Dx is made with serology. 
- Giardia causes malabsorptive, watery diarrhea. It can become chronic and result in significant 

weight loss (10%-20% or more) in patients with AIDS. It does not typically cause colitis. 
- Herpes simplex is usually associated with painful esophagitis or genital lesions in patients with 

HIV. It is an extremely uncommon cause of colitis. 
Kaposi sarcoma (KS) of the gastrointestinal tract can cause hematochezia, but fevers would be 
less likely. AIDS-related KS is much more common among MSM or are bisexual than among 
other populations with HIV (including IVDU). 

- Disseminated MAC infection can cause high fevers, cough, chronic diarrhea and weight loss; 
however, the diarrhea is typically watery, not bloody. BCG is a live vaccine, and its 
administration may lead to side effects in patients with advanced HIV. Isoniazid administration 
as suppressive therapy for latent TB infection should be considered in patients with HIV who 
have ≥5 mm induration on tuberculin skin testing (false negatives can occur with advanced 
immunosuppression). 

- In a patient whose D is likely infectious, use of an antidiarrheal agent may cause more 
organisms or toxin to remain in the intestine, which could lead to toxic megacolon. 

- Due to the toxic profile of anti-CMV agents, specific therapy should be instituted once the 
diagnosis is established (NOT IF SUSPECTED) 

Dysphagia in AIDS 
Esophagitis is a 
frequent 
complication of 
advanced HIV 
disease, especially 
when the CD4 count 
is <100/µl. The MCC 
of dysphagia 

/odynophagia in HIV 
patients is Candida 
albicans (60%); 
other causes 
include HSV, CMV, 
and noninfectious 
(aphthous) ulcers; 
some patients have 
multifactorial 
esophagitis. The 
pain is usually mild 
and patients often 
have associated oral 
thrush. Many 
clinicians will treat 

HIV patients with symptoms of esophagitis (particularly if they are mild and associated with visible 



thrush) empirically with 3-5 days of PO fluconazole. Perform esophagoscopy with bx, cytology, 
and culture to determine the specific etiology when: 

1. Sx are more severe  
2. Sx don’t respond to tx, or 
3. Absence of thrush. 

Histopath confirms the dx 
- Both HSV esophagitis and CMV esophagitis are less  common than Candida and are not treated 

empirically. 
- The ulcers of HSV esophagitis are usually multiple, small, and well circumscribed with a 

round/ovoid "volcano-like" (small and deep) appearance. Cells show ballooning degeneration 
and eosinophilic intranuclear inclusions. 

- Pain is often mild in Caninal esophagitis 
- Viral esophagitis is more likely than candidal esophagitis in patients (such as this one) who 

have: 
1. Severe odynophagia (pain with swallowing) as the predominant symptom 
2. No dysphagia (difficulty swallowing) 
3. No thrush 

 
 HSV esophageal ulcers 
………………………………………………………… 
- majority of patients with Candida esophagitis have oral thrush 
(although lack of thrush does not exclude the diagnosis) 
………………………………………………………… 
- Pentamidine is used for the prevention and freatment of PJP in 
patients with advanced HIV who cannot tolerate TMZ. 
………………………………………………………… 
- Prednisone is used to treat recurrent aphthous ulcers that have 
not responded to other treatments such as topical corticosteroids. 

Aphthous ulcers have nonspecific histologic findings 
 

- Eosinophilic esophagitis is an uncommon 
disorder causing dysphagia, heartburn, and 
refractory acid reflux. Most patients 
typically have other atopic conditions (eg, 
asthma, seasonal allergies). In addition, 
odynophagia usually develops chronically 
(months to years) rather than acutely as 
seen in chlamydial esophagitis. 
 
- Pill esophagitis: potassium supplements 
(KCl), tetracyclines, bisphosphonates, and 
NSAIDs. 
 

-   Beta-D-glucan is part of the cell wall of fungi; therefore, a serum assay can be useful in the 
diagnosis of many fungal infections (particularly Aspergillus and Candida).  Although elevated 
beta-D-glucan levels can occur with PCP, bronchoalveolar lavage allows for microscopic 
identification of P jirovecii. 



Toxoplasma:  
- An intracellular protozoan that lies dormant in infected individuals and rarely reemerges 

unless there is significant immunocompromise. Patients with advanced HIV (CD4 count 
<100/mm2) are at high risk of reactivation (as high as 30%). Although toxoplasmosis may 
affect multiple organ systems (eg, pulmonary, ocular), encephalitis is by far the MC 
manifestation. 

Patients with toxoplasmic 
encephalitis often present with 
headaches, FNDs, AMS, and fever. 
Laboratory studies may be normal, 
but MRI usually reveals multiple 
ring-enhancing lesions (with a 
preference for the basal ganglia, 
might be on gray-white jxn). There is 
NO reliable test for toxoplasmic 
encephalitis; diagnosis is made by 
the presence of clinical symptoms, 
positive T. gondii lgG serology, and 
characteristic central nervous 
system (CNS) findings on MRI. 
Treatment requires several weeks 

of sulfadiazine and pyrimethamine (plus leucovorin to prevent hematologic side effects). 
Patients who are not on ART should be initiated 2 weeks after beginning treatment for 
toxoplasmosis. 

- Imaging typically reveals multiple ring-enhancing lesions with edema 
- All patients newly diagnosed with HIV should be tested for latent infection with serology forT 

gondii lgG antibody. If serology is positive and CD4 count is <100/mm2, primary prophylaxis 
with TMP-SMX reduces the risk of toxoplasmosis dramatically (to 0%-2%). Patients on ART can 
discontinue TMP-SMX when CD4 count is >200/mms for 3 months (and there is adequate viral 
suppression). 
…………………………………………….. 

- Toxo in preg: Maternal infection is acquired by exposure to feces from infected cats, or 
ingestion of infected raw meat or unpasteurized goat's milk. The risk of transmission during 
pregnancy increases as the pregnancy progresses, but the severity of the neonatal disease 
decreases. Approximately 75% of infants are asymptomatic at birth, and 25% to 50% present 
with complications such as hydrocephalus, chorioretinitis, microcephaly, HSM and cerebral 
calcifications. Microphthalmia, microcephaly, hepatomegaly, diffuse LAD, jaundice and 
diffuse petechiae may be seen. Laboratory reports show hyperbilirubinemia and 
thrombocytopenia. 

- When congenital syphilis presents in the first year of life, clinical manifestations include 
intermittent fever, osteitis and osteochondritis, mucocutaneous lesions, LAD, hepatomegaly 
and persistent rhinitis. The clinical picture in the present case is more characteristic of 
toxoplasmosis. 

- Patients with congenital rubella syndrome (CRS) may also have microcephaly, microphthalmia 
and meningoencephalitis; however, these symptoms are characteristically accompanied by 
SNHL, cardiac anomalies (e.g., PDA, ASDs), congenital glaucoma and cataract. The classic triad 
of CRS includes deafness, cataracts, and cardiac defects. 



- Herpes simplex infection may also cause encephalitis, chorioretinitis and disseminated 
disease; however, most infections are acquired during passage of the fetus through the birth 
canal, thus, congenital anomalies such as microcephaly and microphthalmia do not occur. 

CMV: 
- CMV typically causes an asx initial infection. However, a minority (<10%) of patients develop a 

mononucleosis-like initial illness (closely resembling EBVmono) with persistent fever, malaise, 
fatigue, absolute lymphocytosis with >10% atypical lymphocytes (large basophilic cells with a 
vacuolated appearance; VS blast cells of ALL→ other s/s e.g., low plt, WBCs, and RBCs), and 
mild elevations in LFTs levels. Unlike EBV, patients with CMV mononucleosis typically have 
mild (or absent): 

1. Pharyngitis, 
2. LAD, and  
3. Splenomegaly.   

- In the presence of suggestive clinical findings, the diagnosis is supported by a negative 
heterophile antibody test (monospot) and a positive CMV lgM serology. CMV mononucleosis 
is self-limited and symptoms tend to resolve spontaneously and completely. Some patients 
are given antivirals (eg, valganciclovir), but the data for this practice is weak. 

- MSM have higher rates of CMV seroconversion than the general population and are at 
increased risk for infection with different CMV strains. 

- Cytomegalovirus typically causes retinitis (eg, floaters, blurry vision) in patients with HIV who 
have CD4 counts <50/mm3.  Papilledema is usually not seen and MRI may show 
periventricular enhancement. 

- MSM have higher rates of CMV seroconversion than the general population and are at 
increased risk for infection with different CMV strains. 

- CMV is a far more common cause of non-EBV mono than toxoplasmosis. 
- Kaposi sarcoma (KS) of the gastrointestinal tract can cause hematochezia, but fevers would be 

less likely.  AIDS-related KS is much more common among men who have sex with men than 
among other populations with HIV (including IV drug users). 

- GI CMV presents with fatigue, low-grade fever, weight loss, and frequent, low-volume stools 
that are often bloody. The diagnostic test of choice is a colonoscopy with biopsy (eosinophilic 
intranuclear and basophilic intracytoplasmic inclusions); serology and PCR results may be 
positive but do not conclusively prove end-organ disease (eg, colitis). Active CMV infection is 
treated with ganciclovir, although improvement and cure is unlikely if the patient does not 
also receive antiretroviral therapy. In all patients with active CMV, an ocular examination is 
required to rule out concurrent retinitis (painless). 

MAC: 
- MAC (M. avium or M. intracellulare): N/S systemic s/s (eg, fever, cough, abdominal pain, 

diarrhea, night sweats, weight loss) in the presence of splenomegaly and an ↑ALP level 
(reflecting MAC hepatosplenic involvement) should raise suspicion for disseminated MAC in 
patients with HIV and a CD4 cell count <50/mm2. Dx is made through blood cx (or LN or BM 
biopsy), and 1st line treatment includes clarithromycin or azithromycin. Patients with HIV and 
a CD4 cell count <50/mm2 should receive azithro ppx against MAC. The ddx includes MTB 
infection (less likely if lack of exposure to TB, unremarkable CXR, and negative tuberculin skin 
test at <5 mm induration [this can be blunted in advanced AIDS]) and cytomegalovirus (CMV) 
infection (unlikely if the serum CMV lgG is negative). No CNS involvement. 

- Ppx: Azithro or Clarithro at CD4 ≤50 



HIV and pregnancy 
Antiviral therapy should be initiated 
ASAP during pregnancy (even during 
the first trimester), regardless of 
maternal CD4 count or viral load. 
Antenatal combination therapy is the 
best way to suppress maternal HIV 
and prevent transplacental or 
perinatal acquisition by the infant. 
Mothers with undetectable 
viral loads at delivery have <1% risk 
of transmitting the infection to their 
infants.  An NRTI with good placental 
transfer (eg, zidovudine, tenofovir) 
should be administered. Zidovudine 
should be administered to the 
neonate for ≥6 weeks. 
 
Elective cesarean section has been 
shown to be beneficial if maternal 
viral load at delivery is >1,000 
copies/mL, as it can reduce perinatal 
transmission of HIV by 
50%. Zidovudine plus elective 

cesarean section reduces the risk of transmission more 
than either intervention alone. However, combination antiviral therapy is more effective 
than any of these strategies in preventing neonatal HIV infection. 
 
Generally, zidovudine therapy alone is administered to the infant. However, for mothers who did 
not receive antenatal ART, the addition of nevirapine therapy to the infant's regimen can reduce 
the risk of maternal-to-child HIV transmission. 

Cryptosporidium: 
- Although bacterial and viral pathogens are the MCC of travelers' diarrhea (even 

immunocompetent), parasitic organisms such as Cryptosporidium patvum, Cyclospora, and 
Giardia are responsible for most cases of prolonged, profuse, watery diarrhea w/o WBCs in 
stool or Positive FOBT. 

- C parvum is an intracellular protozoan transmitted via the ingestion of contaminated water 
(drinking, swimming). Oocytes release sporozoites that penetrate intestinal epithelial cells, 
resulting in altered villous architecture. Although a minority of patients remains 
asymptomatic, most develop mild or profuse, watery D. Malaise, N, crampy abdominal pain, 
and low-grade fever may also occur. 

- Fecal laboratory testing is rarely positive for leukocytes or blood, but microscopy with 
specialized stains is usually diagnostic (routine stool ova and parasite testing does not 
identify C parvum). Healthy adults typically have spontaneous resolution of symptoms within 
10-14 days; however, patients who are immunocompromised (eg, AIDS) are at risk for severe, 
chronic disease. 

…………………………………………………………. 



- Strongyloides stercora/is is a helminth that typically causes mild intermittent skin, 
gastrointestinal, and pulmonary symptoms over the course of years. Although diarrhea and 
abdominal pain may occur, profuse watery diarrhea would be atypical 

JC virus 

- Causes PML, an 
opportunistic infection seen in 
patients with HIV that can be 
detected on PCR testing of CSF. 
Neuroimaging usually shows 
patchy areas of hypodensities in 
white matter consistent with 
demyelination 
- JC virus is usually 
acquired in childhood and lies 
dormant in the kidneys and 
lymphoid tissue; most individuals 
remain asx, but those with 
severe immunocompromise (eg, 
HIV with CD4 count <200/mm2) 
are at risk for reactivation. 
Reactivated virus spreads to the 
CNS and lyses oligodendrocytes, 
causing white matter 
demyelination. Symptoms 
include AMS, motor deficits, 
ataxia, and vision abnormalities 
(eg, diplopia). CT of the brain 
with contrast usually reveals 
irregular, nonenhancing, 

hypodense white matter lesions with no surrounding edema consistent with demyelination. 
Diagnosis requires LP with CSF evidence of JC virus (by PCR). Brain biopsy is occasionally 
required. Patients with AIDs are treated with ART; this may prevent death, but significant 
neurologic impairment often remains. 

……………………………………………………………… 
- Herpes encephalitis usually causes acute (not subacute) fever, headache, seizures, focal 

deficits, and altered mental status. Imaging typically reveals unilateral temporal lobe-
enhancing lesions with mass effect. 

- HIV-associated dementia usually affects deep gray matter structures and 
- causes subacute cognitive, behavioral, and motor deficits. Imaging reveals cerebral atrophy 

with ventricular enlargement. 
- MS: imaging usually reveals well-circumscribed (not irregular) white matter lesions. In 

addition, MS flairs are uncommon in patients with advanced AIDS. 
- Primary CNS lymphoma occurs primarily in patients with severe immunosuppression. Imaging 

usually reveals a well-defined, enhancing focal lesion (not multiple nonenhancing, asymmetric 
lesions). 

- SSPE is a progressive, fatal disease that occurs years after measles infection. Imaging reveals 
brain scarring and atrophy. 



Cryptococcal infection (CD4 <100/µL): 
 
- Diagnosis is established through cryptococcal antigen testing of CSF. CSF India Ink stain or cx 

on Sabouraud agar may also identify the organism. Other features include an elevated 
opening pressure, low glucose, high protein, and a lymphocytic pleocytosis (although white 
cells may be reduced in HIV patients). lncreased ICP develops due to the occlusion of CSF flow 
by the organism. Neuroimaging is performed to exclude mass lesions. A lumbar puncture is 
not C/I in the absence of mass lesions and offers therapeutic value in the relief of elevated 
ICP. 

- Cryptococcus neoformans is an invasive fungus acquired by the inhalation of spores that 
primarily causes pulmonary disease.  The classic presentation is indolent (eg, progressing over 
days to weeks), and neck stiffness and photophobia are absent in the majority of patients. 

- Cryptococcal meningitis is usually a subacute meningitis, and patients commonly present after 
weeks of symptoms. 

- An elevated (markedly) opening pressure (almost all pts) on LP along with ↓ WBCs count 
(<50/µL), ↓ glucose, and ↑ protein on CSF analysis is highly suggestive of cryptococcal 
meningoencephalitis. 
Treatment consists of induction therapy with 2 weeks of IV AmB and flucytosine, followed by 
fluconazole for consolidation (8 weeks) and maintenance therapy (≥1 year). Intrathecal AmB 
may be considered as salvage therapy for patients who have failed systemic therapy or 
developed significant adverse effects to IV medications. Serial LPs may be required to reduce 
increased ICP, which is associated with increased morbidity and mortality.  

 
- Initiation of ART in the 
setting of acute infection is not 
recommended due to risk of 
immune reconstitution 
syndrome (IRT). ART should be 
deferred until at least 2-8 
weeks after completing 
induction antifungal therapy for 
cryptococcal meningitis. 
 
- ltraconazole can be used 
as an alternate to fluconazole 
in the treatment of pulmonary 
cryptococcal infection. 
However, it does not cross the 

blood-brain barrier, making it ineffective in CNS infection. 



Kaposi Sarcoma (CD4 <200 mm2) 
- Skin lesions of Kaposi sarcoma (image on the Lt) usually occur on the trunk, face, and 

extremities. Typically, the lesions are papules that become plaques or nodules. The color 
changes from light brown→ pink→ dark violet. Seen 
primarily in MSM or Bisexuals. Cutaneous KS 
develops most often on the lower extremities, face, 
oral mucosa, and genitalia, KS can also be seen in 
Lungs and GIT. The lesions commonly appear as 
multiple violaceous (or pink, red, brown) papules 
due to increased vascularity. Patients do not usually 
have significant pruritus or skin necrosis. Prominent 
lymphedema (due to vascular obstruction by KS 
lesion or to cytokine production), which can 
manifest as extremity swelling, can sometimes be 
seen. Opportunistic infections in HIV (eg, oral 

thrush) increase proinflammatory cytokines and can significantly increase the risk of KS 
development or exacerbation.  

- Early KS may appear similar to purpura, angiomas, hematomas, nevi, or dermatofibromas.  
- Diagnosis is made clinically, although patients with atypical lesions or systemic symptoms 

may require biopsy (biopsy is frequently advised for confirmation) to exclude other causes 
(eg, bacillary angiomatosis due to Bartonella). KS can also involve the GIT and other organ 
systems.  

- Treatment is with ART and, in advanced (severe) or refractory KS may require systemic or 
intralesional CTX. 

………………………………………………………….. 
 
- Condyloma acuminata (anogenital warts; image 
on Lt) is due to HPV. Patients typically develop 
skin-colored, whitish, or grayish (not violaceous) 
verrucous and filiform papules in the anal/perianal 
area (more often in men), penile shaft, or 
vulvovaginal and cervical areas. Lymphedema is 
uncommon. 
 
 
 
 
 

- ------------------------ 



 
- Leukocytoclastic vasculitis (image on Lt) can be due to 
infections, medications, inflammatory conditions, or 
malignancy. It typically presents as non-blanching, 1-3 mm 
violaceous papules that can cluster/coalesce into plaques. 
Older lesions appear brownish-red: newer ones are more 
violaceous. 
 
 
 
 
 

……………………………………………………………. 
 
- Malignant melanoma can be a life-threatening malignancy derived from melanocytes, either 

de novo or from a previously existing pigmented lesion. Melanomas can occur on the skin or 
mucous membranes. Patients usually develop pigmented lesions with "ABCDE" features of 
melanoma: Asymmetry, irregular Borders, multiple Colors, Diameter ≥6 mm, and Evolution. 

………………………………………………………. 
 
- NF 1 (image on Lt) typically presents with widespread 
subcutaneous nodules associated with multiple cafe-au lait spots. 
NF type 2 can present with a vestibular schwannoma and raised 
plaque-like lesions or subcutaneous nodules (from nerve 
swelling). 
 
 



Bacillary angiomatosis 
- Bright red, firm, friable, exophytic papules/nodules in an HIV infected patient are most likely 

bacillary angiomatosis (Image on the Lt). often associated with fever and other systemic 
symptoms (VS kaposi)and may involve the mucosa and visceral 
organs. The classic lesion is shown in the above picture. Bacillary 
angiomatosis is caused by Bartonella, an intracellular GN bacillus 
that typically establish infection through cutaneous penetration 
after a cat scratch (Bartonella henselae) or body/head lice bite 
(Bartonella quintana). The organism causes a local dermal infection, 
spreads to the 
vascular 
endothelium, and 
then attacks RBCs. 

The major manifestations of 
infection are therefore mostly 
cutaneous, lymphatic, and 
endovascular (Cat-scratch 
disease, bacillary 
angiomatosis, endocarditis). 
Bacillary angiomatosis (BA): 
CD4 counts <100/mm2. Begin 

as small reddish/purple papules and evolve 
into friable pedunculated or nodular lesions. 
Constitutional symptoms (eg, fever, malaise, 
night sweats) are typically present and organ 
(liver, CNS, bone) involvement may occur. Dx: is made by tissue biopsy with histopathology 
and microscopic identification of organisms. Treatment requires antibiotics (eg, doxycycline, 
erythromycin) and the initiation of ART (usually 2-4 weeks later). PO erythromycin is the 
antibiotic of choice. 

…………………………………………………………………… 
Cryptococcus species can cause papular skin lesions in 
immunocompromised patients. However, skin manifestations are 
usually seen in disseminated infection, along with involvement of 
the lungs or CNS (meningitis). 
 
  
 

…………………………………………………………………… 
Secondary syphilis causes diffuse mucocutaneous lesions 
associated with systemic symptoms beginning 1-3 months after 
the initial infection. Tertiary gummatous 
syphilis can occur years after the initial infection, and is 
characterized by nodular or ulcerating lesions with necrosis and 
scarring. 
 

…………………………………………………………………… 
- PJP causes pneumonia in patients with AIDS who have CD4 cell counts <200/mm2. Although 

extrapulmonary disease may present as papules and nodules in the ear canal, it is uncommon 



- Post-exposure prophylaxis (PEPpx): The risk of HIV seroconversion following occupational 
needlestick exposure is low (<0.5%) and is seen primarily with hollow-bore (eg, phlebotomy) 
as opposed to solid (eg, suture) needle use. If the HIV status of the source patient is unknown 
but the patient has risk factors for HIV, prophylactic therapy should be initiated while 
awaiting results of HIV testing. The exposed health care worker should have HIV testing 
immediately to establish baseline serologic status; testing should be repeated at 1.5 m, 3 m, 

and 6 m. In addition to obtaining 
baseline serological studies, PEP should 
be started urgently, preferably in the 
first few hours following exposure. If 
possible, workers should be relieved of 
duties immediately to initiate PEP (eg, 
operating room personnel should scrub 
out of the procedure). Standard PEP 
consists of triple-drug therapy (Table). 
Tenofovir PLUS Emtricitabine PLUS 
Raltegravir is preferred due to a low side 
effect profile and few drug-to-drug 
interactions. PEP should be continued 
for 4 weeks. Knowing drug resistance of 
the source strain may be helpful for PEP 
drug selection. However, PEP is most 
effective when started as soon as 
possible and should not be delayed for 
resistance testing. Early antiretroviral 
therapy in patients who are HIV positive 
can reduce HIV viral load and decreases 

risk of viral transmission.  
 

Bacterial 
parvovirus 

- Bacterial meningitis should be suspected in patients with ≥2 of the following manifestations: 
1. Headache 
2. Fever (usually >38 C [100.4 F)) 
3. Nuchal rigidity 
4. AMS 

 
Evaluation of bacterial meningitis includes blood cx and LP. A head CT scan should be 
performed prior to LP to rule out intracranial mass in patients with certain risk factors such as:  

1. Immunocompromised state,  
2. Previous CNS disease,  
3. New-onset seizures,  
4. Papilledema,  
5. AMS  
6. FNDs 



- Antibiotic therapy 
is generally initiated 
after obtaining an LP 
and blood cultures; 
however, if LP must be 
delayed for 
neuroimaging, 
antibiotics should be 
started immediately 
after drawing blood 
cultures. 
 
- In immuno-
compromised patients 
(eg, transplant 
recipients on 
immunosuppressants), 
the TOC is cefepime or 
ceftazidime PLUS 

vancomycin PLUS ampicillin. Cefepime is a covers most of the major organisms of bacterial 
meningitis (eg, S. pneumoniae, N. meningitidis, GBS, H. flu as well as P. aeruginosa. Vancomycin 
provides coverage against cephalosporin-resistant pneumococci, and ampicillin covers Listeria 
monocytogenes. 
Patients should also empirically receive DXM to help prevent the neurologic complications (eg, 
deafness, focal deficits) of S pneumoniae (in adults) meningitis, but it should be d/c once 
pneumococcal meningitis is r/o.  
 
- Ceftazidime (or meropenem) and vancomycin are indicated for patients with 

neurosurgery/shunt or penetrating trauma to the skull who have symptoms of meningitis. 
(covers MRSA, CNS, GN rods [e.g., P. aeruginosa]). DOESN’T COVER LISTERIA. 

- Ceftriaxone alone is effective in the treatment of meningitis due to H. influenzae or N 
meningitidis. 

………………………………………………………………… 
N meningitidis is a GN 
diplococcus →↑in young 
children and adolescents. 
accounts for approximately 
12% of community acquired 
bacterial meningitis, trailing 
only S. pneumoniae (-70%) 
in prevalence. Patients 
develop sudden symptoms, 
and rapid, severe 
progression is the norm. 
Manifestations often begin 

with fever, headache, v, and severe myalgias (viral-like? But severe. Within 12-15 hours, most 
patients develop nuchal rigidity, AMS, and petechial rash. Shock often follows shortly thereafter. 
The mortality rate is >15% (even with appropriate treatment). 



………………………………………………. 
- Streptococcus pneumoniae is the most common cause of community-acquired bacterial 

meningitis. Illness is usually secondary to 
hematogenous dissemination (bacteremia) and may 
occur with or without concurrent pneumococcal 
pneumonia. Blood cultures are often positive, but 
diagnosis requires a lumbar puncture 
- Despite reductions in invasive pneumococcal 
disease following the introduction of the 
pneumococcal vaccine, S pneumoniae still accounts 
for the majority (- 70%) of cases of community-
acquired bacterial meningitis 
 
- Neisseria and Listeria are less likely to cause 
pulmonary symptoms  

……………………………………………………………………… 
- Acute Lyme disease usually manifests over weeks (not abruptly) with erythema migrans, 

fatigue, myalgias, arthralgias, and headaches. Shock is atypical. 
- Arboviral encephalitis is usually associated with several days of prodromal symptoms 

(fatigue, headache, v) prior to (often) severe, devastating encephalitis. This patient with acute 
and rapid progression is more likely to have meningococcemia. 

- RMSF symptoms arise over days and typically include fever, headache, and a petechial rash 
that spreads toward the center and includes the palms and soles. CSF findings would be 
similar to those of viral meningitis (leukocytes <500/mm'), not bacterial meningitis 
(leukocytes >1000/mm'). 

- TSS is caused by a S aureus exotoxin and may result in shock, erythroderma (macular rash 
similar to a sunburn), and MOF. 

- K pneumoniae is an unusual cause of community-acquired meningitis but may be seen in the 
nosocomial setting (eg, after neurosurgery). K pneumonia is more common in those at risk of 
aspiration (eg, alcoholism, neuromuscular disorders) and usually causes infiltrates in the 
dependent lobes (eg, right lower lobe) and foul-smelling sputum 

HSV 
encephalitis 

- The majority of acute viral encephalitis cases are due to unknown causes. However, herpes 
viruses (eg, HSV, varicella, EBV) MCC of encephalitis in immunocompetent adults. Patients 
typically present with fever, AMS,agitation, headaches, and seizures that can rapidly progress 
to complete unresponsiveness or coma. Examination can show FNDs, e.g., hemiparesis, CN 
palsies, and exaggerated DTRs. Clinical signs of meningeal irritation (eg, photophobia, nuchal 
rigidity) are usually absent in patients with pure encephalitis. 

- CT may be negative 
- Brain MRI is SN for detection of demyelination or other focal abnormalities of the temporal 

lobe that suggest herpes simplex virus encephalitis. However, empiric treatment with IV 



acyclovir should be started as soon as possible in patients with suspected viral encephalitis 
without waiting for further imaging studies. …………………………………………………………………….. 

- Chlordiazepoxide is used to treat 
alcohol withdrawal in hospitalized 
patients. Withdrawal can begin within 
1-2 days of stopping alcohol and 
presents with tremulousness, anxiety, 
headache, and palpitations. These can 
progress to fever, HTN, and DTs. 
- MRI of the brain is SN for 
detection of demyelination or other 
focal abnormalities of the temporal 
lobe that suggest HSV encephalitis.  
However, empiric treatment with IV 
acyclovir should be started ASAP in 
patients with suspected viral 
encephalitis without waiting for 
further imaging studies. 

Rabies 

 
- Rabies usually presents with motor weakness, paresthesias, and encephalitis that progress to 

coma and death. Rabies is transmitted following a bite from an infected mammal. In 
developing countries, dogs account for >90% of transmission due to inadequate rabies 
control programs. In contrast, rabies in domesticated animals is very rare in the US due to 
effective rabies vaccination. Most cases of rabies in the US are due to bites from wild animals 
(eg, bats, raccoons, foxes, skunks). PEP consists of a series of rabies immunizations as well as 
rabies IG. However, not all patients require PEP: 



 
1. Patients exposed to high-risk wild animals (eg, bats, raccoons, foxes, skunks) should 

receive PEP for rabies if the animal is unavailable for testing. In particular, bat bites can go 
unrecognized, so PEP is recommended following direct exposure to bats (unless the 
patient is constantly aware of the bats and is certain a bite was not inflicted). In the rare 
situation that the high-risk wild animal is available for testing, PEP can be withheld until 
the animal is euthanized, its brain has been tested for rabies, and the test results are 
available. 

2. Patients bitten by domestic animals (ie, pets) in the United States do not require PEP if the 
pet is available for testing. The incubation period for rabies is usually 1-3 months, but 
animals that are contagious (ie, have rabies virus in their saliva) will be symptomatic 5-10 
days after becoming contagious. Therefore, pets available for quarantine can be observed 
for 10 days for signs of rabies. However, if the pet is unavailable for quarantine (or is 
symptomatic), PEP should be administered. 

3. Patients bitten by low-risk animals (eg, squirrels, chipmunks) do not need PEP. 
-  If the dog is available, it can be observed for 10 days for signs of rabies. There is no need to 

euthanize it for testing. 
- PEP is painful, costly, and intense (4 visits). Rabies incubation lasts several months and PEP is 

effective at any point during that time; therefore, immediate PEP is not indicated when the 
animal is available for observation or testing. 

- Patients with bites from high-risk wild animals or symptomatic domestic animals (eg, dogs) 
should start PEP if the animal is unavailable. However, if the animal is available, either 
observation (pets) or testing (wild animals) should be performed before deciding on PEP. 

Neurocystic-
ercosis 

- Taenia solium is a 
tapeworm transmitted to humans 
by the ingestion of undercooked, 
contaminated pork. Tapeworms 
typically remain localized in the 
GIT, but shed eggs may pass to 
other individuals via the fecal-
oral route. Ingested eggs hatch in 
the small intestine, invade the 
bowel wall, and spread 
hematogenously (brain, muscle, 
liver), causing cysticercosis. Most 
patients are initially asx, but cysts 

may degenerate over months or years causing inflammation, edema, and clinical illness. 
 
Neurocysticercosis typically manifests as an adult-onset seizure. Less commonly, patients 
develop signs of increased ICP (eg, V, headache, papilledema) due to obstruction of CSF 
outflow. Systemic symptoms are usually absent, and laboratory studies are typically normal. 
Brain imaging (CT, MRI) usually reveals ≥1 cystic lesion with surrounding contrast 
enhancement and edema (without displacement of adjacent tissue). Cysts at various stages of 



development (hypodense lesions without enhancement, 
calcified nodules) are also sometimes found. Dx is 
typically made based on clinical and radiologic findings; 
brain biopsy is rarely needed. Patients are treated with 
antiepileptics (eg, phenytoin), antiparasitics (eg, 
albendazole), and corticosteroids (for brain 
inflammation). 
Feline feces→ toxo 

- CJD is a prion disease that causes personality change, 
dementia, and (often) myoclonus. Seizures and MRI 
findings of cystic, enhancing lesions are not common. 

- A patient with a seizure without other symptoms, no 
known history of HIV, and recent travel to a T solium 
endemic region (developing world near pig-farming) is more likely to have neurocysticercosis. 

- Cerebral malaria usually manifests with fever, AMS, delirium, and seizures.  
- Naegleria fowleri is a fresh-water amoeba that may cause acute meningoencephalitis (fever, 

headache, vomiting, AMS, seizures) with a mortality rate of approximately 99%. Several cystic 
lesions would be atypical. 

Nocardiosis may inoculate humans via inhalation (MC) or cutaneous penetration (often while gardening).  
Branching, filamentous growth helps the organism prevent phagocytosis, making host defense 
largely dependent on CMI.  Therefore, patients who are severely immunocompromised (eg, 
immunosuppressive medications, HIV) are much more likely to develop active disease. 
 

Pulmonary nocardiosis is the MC manifestation 
and may present alone or with disseminated 
disease (eg, skin, CNS).  Symptoms arise with 
varying chronicity but often include fever, weight 
loss, malaise, dyspnea, cough, and pleurisy.  
Imaging typically reveals nodular or cavitary 
lesions in the upper lobes, which may be confused 
with malignancy or TB.  Sputum culture is often 
negative, but bronchoscopy with BAL can usually 
provide an adequate sample for diagnosis (SN 
>85%).  Gram stain shows filamentous GP rods that 
are weakly acid-fast (MTB], which is strongly acid-
fast).  Cultures often require >4 weeks of 

incubation. 
 
CNS involvement → Seizures (give carbapenems) 
Susceptibility testing is needed for all isolates as many strains are antibiotic resistant.  TMZ is 
usually the treatment of choice and may be combined with additional antibiotics (eg, amikacin) in 
severe disease.  Several months of antibiotics are usually required, and relapse is common 
despite adequate treatment. 
 

1. An immunocompromised patient has systemic symptoms, lung nodules, and brain 
abscess (causing seizures), and the cultures grow GP, partially acid-fast, filamentous, 
branching rods. This finding is highly consistent with Nocardia. Nocardiosis classically 
affects immunocompromised hosts and may initially be confused with tuberculosis. 



Systemic symptoms such as weight loss, fever, and night sweats are common. CXR 
findings include alveolar infiltrates and nodules, often with cavitation. Nocardia can 
disseminate from the lungs to affect other organs, with the brain or the skin being the 
MC.  

2. The TOC for pulmonary nocardiosis is TMZ, PLUS carbapenems (except imipenem; When 
the brain is involved) are added for better coverage. When possible, abscesses should be 
surgically drained as well. Duration of therapy depends on the clinical response but is 
generally long (6-12 m). 

……………………………………………….. 
3. Aztreonam is a monobactam antibiotic used to treat gram-negative bacterial infections, 

including P aeruginosa. It is not effective against GP organisms such as Nocardia. 
4. Clindamycin is often used to treat pulmonary abscess due to aspiration pneumonia, in 

which the causative organisms are anaerobic oral flora. It does not have good activity 
against Nocardia species. 

5. Penicillin G is the treatment of choice for Actinomyces, another filamentous GP 
bacterium. Actinomycosis may present similarly to nocardiosis, but there are several key 
differences: Actinomyces is anaerobic, not aerobic; Actinomyces is not acid-fast; and 
sulfur granules may be found with Actinomyces infection. 

6. Aspergillus may cause pulmonary disease (upper lobe cavitary disease) in 
immunocompromised patients, but microscopy would show acid-fast negative hyphae 
(not filamentous, weakly acid-fast rods). 

7. B. anthracis is a sporulating (not branching, filamentous) bacterium that can be inhaled.  
Symptoms progress rapidly and include fever, myalgias, dyspnea, hypoxemia, and shock. 

8. K pneumoniae is a gram-negative, acid-fast negative rod that may cause nosocomial 
infections, including HAP. 

Skin infections - Erysipelas is a skin infection of the upper dermis 
and superficial lymphatic system MClyCd by GAS. 
Infections take hold in areas of skin disruption, often due 
to minor trauma, inflammation, concurrent infection, or 
edema. Patients rapidly develop systemic symptoms 
(fever, chills), regional lymphadenitis, and a warm, 
tender, erythematous rash notable for raised, sharply 
demarcated borders. Involvement of the external ear is 
particularly suggestive of erysipelas as this skin lacks a 
lower dermis level (making cellulitis, a deeper skin 
infection, unlikely). 
 
The diagnosis of erysipelas is usually based on clinical 
findings, but blood cx are useful in patients with: 
1. Extensive rash,  
2. Systemic toxicity, or  
3. Comorbidities (eg, DM).  
Most patients receive IV antibiotics (eg, ceftriaxone, 

cefazolin), but those w/o systemic symptoms may be treated with PO medication (eg, 
amoxicillin). If possible, the underlying source of skin breach should be addressed to help 
prevent recurrence. 
 
……………………………………………….. 



- C. perfringens causes gas gangrene and manifests with severe pain, bullae, soft tissue crepitus, 
and signs of systemic toxicity (including shock and MOF). This patient does not have bullous 
lesions or crepitus. 

- Enterococcus, H. flu, P. aeruginosa, and S. aureus usually cause cellulitis, a deeper skin 
infection of the lower dermis and subcutaneous fat. Cellulitis tends to have a slower onset 
(over days), indistinct/flat borders, and less initial systemic symptoms (eg, fever). 

- Streptococcus agalactiae (GBS) primarily causes peripartum infections but may rarely cause 
erysipelas in an adult. GAS is far more common.  

 

Cutaneous 
larvae migrans 

- CLM is a creeping cutaneous 
eruption caused by dog (Ancylostoma 
caninum) or cat (A braziliense) 
hookworm larvae. Most infections are 
acquired from walking barefoot on 
contaminated sand (beaches) or soil. 
Humans are incidental hosts, and larvae 
are typically unable to penetrate the 
dermal basement membrane. As a result, 
cutaneous infection without deeper 
penetration is the norm. Most infections 
occur in the lower extremities (-70%), 
and symptoms usually start with a 
pruritic, erythematous papule at the site 
of larvae penetration (which may go 

unnoticed). Within a few days, patients develop symptoms related to larvae migration: 
intensely pruritic, serpiginous, reddish-brown cutaneous tracks. Although most cases resolve 
spontaneously after a few weeks, antihelmintics (eg, ivermectin) are usually given to aid 
clearance.  

 
……………………………………………….. 



- Brown recluse spider bites occur most commonly on the upper arm, thorax, or inner thighs. 
Bites are characterized by a red plaque or papule with central clearing; some patients 
develop a necrotic eschar. 

 
- Consumption of undercooked, contaminated pork can lead to GI infection with the tapeworm 

T solium. Most patients are asx, but some develop N, anorexia, or abdominal pain. Cutaneous 
manifestations are atypical. T solium eggs may pass via the fecal-oral route, causing 
cysticercosis. 

 
- Urushiol is the irritant component of poison ivy, 
poison oak, and poison sumac. Patients often develop 
intensely pruritic, linear, vesicular (or plaque or 
bullous) lesions.  
 
 
 
 
 

-  Sporotrichosis is a fungal infection that can arise after exposure to decaying vegetation when 
gardening or landscaping. Symptoms include a nodule that usually ulcerates and drains an 
odorless, nonpurulent fluid. Additional nodular lesions may arise proximally along the 
lymphatic chain. Pruritus is usually ABSENT or mild.  

Leprosy - Leprosy is a chronic 
granulomatous disease of 
the skin and peripheral 
nerves caused by the AFB 
Mycobacterium leprae. 
Transmission is thought to 
occur via respiratory 
droplets, although cases 
are occasionally linked to 
close contact with a 
ninebanded armadillo. 
Infections are rare in the US 
and occur primarily in 
immigrants or travelers to 
endemic regions (eg, Asia, 
Africa, South America). 
Manifestations include ≥1 
chronic, anesthetic, 
macular (often 
hypopigmented) skin 
lesions with raised, well-demarcated borders. Nearby nerves often become nodular and 
tender, and segmental demyelination may result in loss of sensation and motor function.  
 
Dx is clinical in endemic regions, but in the US patients usually require a full-thickness biopsy 
of the skin lesion edge (as M leprae is NOT CULTURABLE). Patients with minimal lesions 
("paucibacillary") are treated with dapsone and rifampin; those with extensive lesions 



("multibacillary") require the addition of clofazimine. Lesions often take months or years to 
heal completely. 

- Nerve conduction studies are likely to be abnormal (decline in conduction velocity) but 
would not provide a diagnosis; a skin biopsy is required for diagnosis.  

………………………………………………………….. 
- Lyme disease: Sensory or motor neuropathy may sometimes occur in early disseminated 

disease.  
- MTB can rarely cause skin manifestations, including ulcers, nodules, and warty plaques.  

VZV - Decrease CMI  (eg, older age, immunosuppressive medications, HIV) increases the risk of 
reactivation. The rash begins with small papules that become confluent and evolve into 

vesicles or bullae, with subsequent ulceration and crusting in 7-10 days. It is usually limited to 
a single dermatome but may involve adjacent dermatomes, and a few scattered lesions may 
develop in distant areas. Most patients have associated neuritic symptoms (eg, itching, 
burning, anodynia) that may precede the onset of the rash and last up to 4 months. Neuritic 
pain that persists >4 months is termed postherpetic neuralgia. 
 
Treatment with antiviral agents (eg, acyclovir, famciclovir, valacyclovir) shortens the course of 
acute symptoms and decreases the duration of postherpetic neuralgia, especially if initiated 
within 72 hours. 
 

- Oral antifungals (eg, fluconazole, itraconazole) can be used to treat intertrigo in patients who 
have severe infection or fail topical antifungal therapy. Intertrigo is found in warm, moist 
skinfolds (eg, abdominal, inframammary). 

- Foscarnet is used primarily in the treatment of drug-resistant cytomegalovirus. It can be 
considered for patients with severe VZV illness who fail first-line drugs; however, it would not 
be used for uncomplicated shingles. 

- Gabapentin is indicated for postherpetic neuralgia. However, it requires a lengthy period of 
up-titration and is not useful in acute shingles. 

- Mupirocin is a topical antibiotic indicated for the treatment of certain secondarily infected 
skin wounds and for eradication of nasal colonization of methicillin-resistant Staphylococcus 
aureus. 

- Penicillins are used in the treatment of mild erysipelas, which presents with erythematous 
patches with raised, sharply demarcated borders. This patient's vesicular rash and prodromal 
neuritic symptoms are more consistent with shingles. 

- Oral glucocorticoids (eg, prednisone) have been suggested as adjuvant treatment for shingles 
along with acyclovir, but appear to have minimal benefit and do not reduce the risk of 
postherpetic neuralgia. 



Sporotrichos-
is 

 
- Sporothrix 
schenckii is a fungus 
found in decaying 
vegetation and soil. 
Infections occur via direct 
inoculation; landscapers 
and gardeners are 
primarily affected. A 
papule forms at the site 
of entry and soon 
ulcerates, draining an 
odorless, nonpurulent 
fluid. Several proximal 
lesions may develop 
along lines of lymphatic 

drainage. Infections rarely extend to deeper tissues or lymph nodes. Diagnosis requires 
aspiration or biopsy with culture. Treatment with several months of PO itraconazole is almost 
always curative. 

- Cat scratch fever is marked by a cutaneous lesion (vesicular, erythematous, or papular) with 
prominent, tender, regional lymphadenopathy and possible systemic spread. This patient has 
no lymphadenopathy, making cat scratch fever unlikely. 

- Lymphatic filariasis is caused by a nematode that is endemic to Africa, Asia, Latin America, and 
some parts of the Caribbean. Patients with acute disease often have systemic symptoms 
(fever), painful lymphadenopathy, and lymphangitis. Chronic symptoms include disfiguring 
edema. This patient does not have fever, lymphangitis, or lymphadenopathy. 

- Hookworm larvae may cause a papular lesion at the site of entry (usually lower extremity) and 
proximal, intensely pruritic, reddish-brown tracks from larval migration. Multiple, nodular, 
ulcerating lesions that are mildly pruritic would be uncommon. 

- Skin cancer typically develops from lesions that have been present for years. This patient 
developed multiple lesions in 2 weeks, making malignancy unlikely. 

- Herpes simplex virus tends to cause painful vesicular lesions on an erythematous base, not 
nodular, ulcerating lesions with discharge. 

Ecthyma 
gangrenosum 

Patients on chemotherapy are often transiently immunocompromised due to cytotoxic effects on 
mature and immature immune cells putting them at risk for opportunistic pathogens.  One of the 
most common opportunistic bacterial infections is the gram-negative bacillus Pseudomonas 
aeruginosa.  Although Pseudomonas can affect a wide range of organ systems, a rare but 
characteristic cutaneous infection is ecthyma gangrenosum. 
 
Ecthyma gangrenosum occurs primarily in immunocompromised patients with P aeruginosa 
bacteremia/sepsis.  The organism invades the vascular media and adventitia, causing ischemic 
necrosis.  Symptoms progress rapidly (over 12-18 hours) and manifest with cutaneous or mucous 
membrane lesions that begin as painless red macules and become indurated pustules/bullae, 
often with "punched-out" gangrenous ulcers.  Most patients are febrile and ill, but occasionally no 
other signs or symptoms of infection are present. 
 
P aeruginosa is the most common cause of ecthyma gangrenosum, but many other 
microorganisms can invade the vascular wall and result in similar lesions.  As such, blood and 



exudate cultures should be sent, and broad-spectrum intravenous antibiotics should be initiated 
while awaiting culture results. 
……………………………………………………….. 
- Drug hypersensitivity reactions such as SJS may cause fever and skin necrosis.  SJS lesions are 

typically painful, are often confluent, and begin 
as macules that progress to vesicles/bullae.  
Patients usually have several days of prodromal 
influenza-like symptoms.  A patient with a day of 
rapidly progressive, nontender, gangrenous 
lesions is more likely to have ecthyma 
gangrenosum. 
 
 

- Pyoderma gangrenosum is a rare 
neutrophilic dermatosis most often 
seen in patients with IBD and 
arthropathies.  Lesions develop rapidly 
and begin as a cutaneous papule or 
nodule that quickly matures into a 
painful, purulent ulcer with violaceous 
borders.  Fever is uncommon. 
         

Chikungunya 
fever 

- E.g., 
Caribbean. 
Polyarthralgias 
(almost always 
present), with 
lymphopenia. 
Treatment is 
mainly 
supportive.  
Rarely, patients 
have persistent 

arthritis. 
- Acute hepatitis B → Urticarial rash. 
- Reactive arthritis usually presents 1-4 weeks after a GI or GU infection with asymmetric 

oligoarthritis, conjunctivitis, and oral lesions. 



Tetanus 

 
- C. tetani: contraction and spasm of skeletal muscle can last up to 4-6 weeks. Uncommon in 

developed countries.  Current recommendations are for children to receive a primary 3-dose 
vaccine series at ages 2, 4, and 6 months, with additional doses recommended at 15-18 
months and 4-6 years. Patients (such as this one) with significant or dirty puncture wounds 
who have received >3 tetanus toxoid doses but have not received revaccination for tetanus 
within 5 years should be vaccinated. TIG is never administered without tetanus vaccination. 

Conjunctivitis Although bacterial conjunctivitis in children is caused by a wide range of pathogens (eg, H. flu, M 
catarrhalis, S pneumoniae), most cases in adults are caused by S. aureus. 
 
Bacterial and viral conjunctivitis frequently affect both eyes and cause conjunctival erythema, 
discharge, and a "stuck shut" eye when waking.  However, differentiation can often be made 
based on the quality of the eye discharge, as follows: 
 

1. Bacterial conjunctivitis causes thick, purulent eye discharge that continues throughout 
the day and night; the discharge is typically present at the corners of the eye and 
reaccumulates within minutes after wiping. 

- Viral conjunctivitis (eg, adenovirus) is usually marked by scant, stringy, and watery discharge 
that causes a gritty sensation in the eye.  Viral conjunctivitis is also frequently associated with 
other upper respiratory s/s (eg, rhinorrhea, sore throat, cough) 

- C. trachomatous can cause bacterial conjunctivitis but is a much less common cause than S 
aureus.  In addition, most cases are marked by long-standing symptoms (eg, weeks or 
months) and concurrent UG infection. 

- HSV virus can cause a vision-threatening infection of the cornea.  Although patients 
frequently have corneal injection, most cases are marked by eye pain, blurred vision, watery 
discharge, and characteristic dendritic lesions seen on the cornea by slit lamp. 

- N. gonorrhoeae causes a rapidly progressive conjunctivitis with copious purulent discharge.  
Eye tenderness and a concomitant urogenital infection are typically present.  It can also be 
seen in neonates when the mother is infected. 



- P. aeruginosa eye infection is classically seen in patients who wear extended wear contact 
lenses.  It typically causes 
an ulcerative keratitis 
associated with eye pain. 
- S epidermidis is not a 
common cause of bacterial 
conjunctivitis but can 
occasionally cause 
endophthalmitis in those 
with other nidi of infection 
(eg, IE).  This is generally 
marked by blurred vision 
and eye pain, not 
conjunctival erythema and 
discharge 
 

TSS - Caused by TSST-1. 
Approximately 50% of 
TSS cases are related to 
menstruation (tampon 
use); the remainder are 
nonmenstrual (eg, 
surgical wound 
infections, sinusitis, 
septorhinoplasty).  
- The clinical 
symptoms and signs of 
TSS develop rapidly, and 
the median interval 
after onset of 
menstruation (or 

infections) is 2-3 days. Signs and symptoms include fever, diffuse myalgias, vomiting, profuse 
diarrhea, hypotension, and a diffuse macular erythroderma similar to sunburn. Leukocytosis 
may not be present, but immature neutrophils are elevated. Thrombocytopenia is common 
instead. Management includes supportive therapy (eg, intravenous fluids), removal of foreign 
materials from surgery, and broad-spectrum anti-staphylococcal antibiotics. 
……………………………………. 

- Skin findings in acute meningococcemia include a petechial rash that progresses to 
ecchymosis, bullae, vesicles, and, ultimately, gangrenous necrosis. Patients also usually 
present with fever, nausea, vomiting, severe myalgias, meningeal signs, and shock. 

- The rash associated with Rocky Mountain spotted fever is typically petechial, starts in the 
extremities, and usually occurs a few days after fever onset. This patient's recent nasal 
packing makes TSS much more likely. 

- Scarlet fever is primarily a disease of children. Typically, a group A streptococcal infection 
occurs earlier at another site (eg, tonsillitis, pharyngitis). Skin findings are typically preceded 
by a prodrome of fever, headache, vomiting, and sore throat. Twelve to 48 hours later, fine 



pink blanching papules appear on the neck and upper trunk and quickly generalize with 
flexural accentuation (rough, sandpaper-like texture). 

- Stevens-Johnson syndrome is a severe skin reaction to certain medications and is occasionally 
due to infections in children. It is characterized by a prodrome of fever and influenza-like 
symptoms, followed by the development of mucocutaneous erythematous and purpuric 
macules that progress to necrosis and sloughing of the epidermis. 

CARDIOVASCULAR 

Bacterial 
endocarditis 

- Acute BE: S. aureus is the MCC. 
Splenomegaly. Large vegetations (2mm-2cm) 
on the atrial side. Sometimes w/ sepsis.  
Associated with invasion of myocardium 
(abscess cavities) and rapid valve destruction. 
Embolic complications. 
- Subacute: smaller vegetations, flu-like s/s, 
destruction of valves might be present. Risk 
factors: VSD a/ shun, stenosis (any v), 
prosthetic v, indwelling cath, BicuspAV, MVP, 
marfan. 
- Empiric antibiotic treatment should be 

based on the conditions of the valves (prosthetic vs native) and prior history of IVDU. Empiric 
abx for native valve should cover MSSA, MRSA, entro, and strep → vanco, change w/ cx. TR: 
increase w/ inspiration.  

- MC signs: murmur (new or changing) and fever>>>mycotic aneurisms>GN>clubbing. MC 
symptoms: chills>>>>>stroke, N,V>chest pain 

- TV involvement often lacks audible murmur. Augmentation of intensity with inspiration was 
shown to have 100% SN and 88% SP in differentiating right-sided systolic murmurs from all 
others. 

- Splinter hrg: suggestive of IE when proximal in nailbeds. 
- Strep → mor immune phenomanos, staph → more embolic phenomenon. 

 
- When aortic regurgitation (AR) is due to valvular Leaflet disease, the early diastolic murmur is 

best heard along the LSB (3rd and 4th intercostal spaces). However, when the AR murmur is 
due to aortic Root disease, it is best heard along the RSB. AR → high pitch blowing … best 
heard along the LSB at the 3rd and 4th ICS when the patient is sitting up and leaning forward 
while holding the breath In full expiration. 



- Perivalvular abscess is seen in approximately 30%-40% of patients with IE at the time of surgery 
or autopsy. The development of a new conduction abnormality in patients with infective 
endocarditis should raise suspicion for a aortic valve endocarditis complicated by a perivalvular 
abscess extending Into the adjacent cardiac conduction pathways. Aside from AV involvement, 
IVDU is also an independent predictor of periannular extension of infection. 

- Cardiac conduction abnormalities are uncommon in patients with tricuspid valve endocarditis. 
There may not be a tricuspid valve murmur on cardiac examination due to the relatively low 
pressure gradient across the valve. Peripheral manifestations (eg, splinter hemorrhages, 
Janeway lesions) are also less common in patients with tricuspid valve disease (goes to the lung 
instead). 

- Paradoxical or "reversed" splitting occurs when A2 follows P2, with maximal splitting noted 
during expiration and being less pronounced during inspiration. This is seen in patients with 
fixed left ventricular outflow tract obstruction (eg, aortic valve or subaortic stenosis, LBBB, RV 
paced rhythm). 

- Pts may present w/ dyspnea, cough, pleuritic chest pain.  
- Septic pulmonary emboli occur in up to 75% of patients with tricuspid endocarditis, MCly due 

to S. aureus in IVDU (60-95%, 2nd MCC is S. viridans) with IE. Imaging may show pulmonary 
septic emboli as pulmonary infiltrates, abscesses, infarction, pulmonary gangrene, or cavities. 
These lesions are typically located in lung periphery. 

- Ampicillin-sulbactam: Not empiric ttt. It is recommended for penicillin-resistant enterococcus 
and HACEK organisms once culture sensitivity results are available. - Aminoglycosides 
(gentamicin) are also not indicated for empiric therapy for suspected native-valve IE but can be 
used for specific organisms once culture results are available. 



- The use of Duke Criteria requires an extensive evaluation, including multiple blood cultures, 
urinalysis, CXR, and echo. 
- Prosthetic valve: first 60 d MCC is 
S. epi, >60d the MCC is s. viridans. 
- Immunologic phenomenon 
include positive RF) 
- Clindamycin is occasionally used 
for the treatment of cellulitis due to 
MRSA and also for ppx against IE in 
high-risk patients undergoing invasive 
dental procedures. Vancomycin is a 
better initial choice for S aureus 
endocarditis as clindamycin has been 
associated with IE relapse. 
- Most viridans group streptococci 
(Streptococcus mutans in this patient) 
are highly susceptible to penicillin with a 
minimum inhibitory concentration of 
≥0.12 µg/mL). 
- IV Aqueous penicillin G (q 4-6 
hours or 24 hours continuous infusion 
for 4 w) is the DOC in patients with 
native-valve IE due to penicillin-
susceptible Viridans streptococci OR IV 
ceftriaxone (once daily) for 4 weeks. 
Ceftriaxone is easier to administer at 
home due to once-daily dosing. 

- AACEK group of organisms includes: 
1. Aggregatibacter aphrophilus (Haemophilus aphrophilus)  
2. Aggregatibacter actinomycetemcomitans (previously Actinobacillus 

actinomycetemcomitans), 
3. Cardiobacterium hominis,  
4. E corrodens, and 
5. Kingella kingae. 

These organisms are responsible for only a minority (approximately 3%) of cases of IE.  
- E. corrodens is a Gram-negative anaerobe and a common constituent of normal human oral 

flora. IE due to E.   corrodens is usually seen in the setting of poor dentition and/or periodontal 
infection, along with dental procedures that involve manipulation of the gingival or oral 
mucosa. 

- Oral antibiotics are generally not recommended as initial therapy in patients with IE. Oral 
antibiotics can be considered in select cases once drug susceptibilities are known, but are most 
often given in combination therapy rather than monotherapy. In general, parenteral 
antibiotics are preferred. 

- Patients with prior history of significant penicillin allergy can be treated with vancomycin. IV 
penicillin or ceftriaxone is preferred over vancomycin in patients with no prior history of 
penicillin allergy. 



- Aminoglycosides (eg, gentamicin) as monotherapy are not recommended in IE as they are not 
adequate for serious infections and are associated with frequent and serious side effects (eg, 
renal toxicity). 

- TEE>TTE 
- The most appropriate 
next step is to obtain serial 
blood cultures. It is 
recommended that a 
minimum of 3 blood cultures 
be obtained from separate 
venipuncture sites (not from 
a vascular catheter) over a 
specified period prior to 
initiating antibiotic therapy. In 
patients with acute illness, all 
3 blood cultures should be 
obtained over a 1-hour period 
before beginning empiric 
antibiotic therapy. Patients 
with stable subacute illness 
(eg, general malaise with no 
fever) should have blood 
cultures obtained over several 
hours, and antibiotic therapy 

can be delayed until the blood culture results become available. 
- TTE or TEE is recommended in suspected IE to assess for the presence of vegetations and other 

complications (eg, valve perforation, perivalvular abscess). Patients with suspected IE should 
have appropriate blood cultures drawn prior to cardiac imaging studies.  



- CHD, prosthetic valves and previous 
endocarditis→ risk factors. 
- Staphylococcal (aureus and epi [CNS] 
infection is the MCC of healthcare-
associated IE; streptococcal infection is a 
common cause of community-acquired IE. 
- The enterococci species, especially 
Enterococcus faecalis, are a common cause 
(30%) of healthcare-associated 
endocarditis associated with nosocomial 
UTI (PN…) 
- Viridans group of streptococci (usually 
subacute BE, the group includes: mitis, 
milleri, mutans, oralis, sobrinus, and 
sanguinis group.  
- Subacure BE: Leukocytosis and anemia of 
chronic disease are common, and 
proteinuria is present in over half of cases. 
IE is diagnosed using the modified Duke 
criteria. 
- Overall, the risk of IE following dental 

procedures in patients with acquired valvular defects due to rheumatic fever is low, and 
antibiotic prophylaxis is not indicated. However, prophylaxis is indicated in patients with a 
history of IE. 

- IE due S gallolyticus (S bovis biotype 1; 1 of the 4 major species that belong to group D 
streptococci [aka S bovis/S equinus complex]). is seen in patients with ulcerative lesions of the 
colon due to colon ca or IBD (hx of bloody diarrhea, abd pain). Meta-analysis showed a 
significantly increased risk of colorectal cancer and endocarditis in patients with infection due 
to S gallolyticus (S bovis biotype 1) compared to patients with S bovis biotype II infection. 
Because of this association, the patient should have colonoscopy (preferred over FOBT) to look 
for underlying occult malignancy. 

- Coxiella burnetii is a rickettsial bacterium that causes Q fever via inhalation of contaminated 
aerosols from infected livestock or consumption of unpasteurized milk. It is seen rarely in 
endocarditis in immunocompromised patients with underlying valvular disease. 

- Immunologic phenomena include: 
1. painful fingertips (Osler's nodes),  
2. Abnormal urine (due to proteinuria 
and/or hematuria), and  
3. Swollen interphalangeal joints (arthritis). 
- Strep pneumoniae is a rare cause of IE. 
When it does occur, it typically involves the 
aortic valve and has an acute presentation 

following an episode of pneumonia. 
- About 75% of patients with IE have previously damaged heart valves, with mitral valvular 

disease being the most common. Patients with mitral valve prolapse and associated 
regurgitation have a 5-8 times higher risk of IE than those with a normal valve. 



- The AV is the second MC cardiac valve involved in IE, usually in patients with prior history of 
congenital bicuspid aortic valve with associated aortic stenosis. Aortic regurgitation is seen in IE 
but less frequently. 

- MS, in patients with or without rheumatic heart disease, is an uncommon underlying valvular 
abnormality associated with IE. 

- PS is typically not associated with IE. 
- TR is more commonly associated with IE in IVDUs 
- A variety of congenital heart lesions predispose patients to an increased risk of IE. This 

increased risk is not specific to a certain organism. The presence of ASD is not considered to 
increase the risk of developing IE 

- Contaminated insulin syringes (as may be used by IVDU) can cause bloodstream infection and 
IE due to microorganisms associated with normal skin or oral flora. Staphylococcus aureus is 
the most common cause of IE seen among injection drug users. 

- Patients with chronic lung disease, cigarette smokers, and immunosuppressed patients are 
more predisposed to Legionella pneumophila infection. Although cavities can be seen in 
Legionella pneumonia, they are more often found in immunosuppressed patients receiving 
corticosteroids. 

- Although pulmonary tuberculosis can cause similar symptoms and present with a cavitary 
lesion, it typically presents with slowly progressive symptoms of malaise, anorexia, weight loss, 
fever, and night sweats along with pulmonary findings. In addition, chronic cough, not dyspnea, 
is usually the most common pulmonary symptom (unless there is extensive disease). Miliary 
tuberculosis has a different appearance on imaging 

- PJP → diffuse infiltrates. 
- Pneumococcal pneumonia rarely causes cavitation. 

Splenic 
abscess 

- Classic triad of fever, 
leukocytosis, and left upper-
quadrant abdominal pain. 
- May present with fevers, 
chills, left upper-quadrant pain, 
splenic fluid collection. 
- Patients can also develop 
left-sided pleuritic chest pain, 
left pleural effusion, and 
splenomegaly. 
- Dx is usually confirmed by 
CT scan of the abdomen. 
- Some studies have 
documented a 10%-20% 
incidence of associated splenic 
abscess or infarction with left 
heart IE. 
- Antibiotics alone for 
treating splenic abscess have a 

high mortality (up to 50% in some studies). As a result, splenectomy is recommended for all 
patients. Percutaneous drainage may be an option in poor surgical candidates. 

- SN: TEE>TTE 
- Complications: CHF (MCC of death), septic embolization (brain [“mycotic” aneurysm]; spleen 

[greater with subacute]; kidneys; coronary arteries), GN or RF (ICs deposition) 



  
- Criteria for Surgery in Infective Endocarditis: 

Major criteria: 
1. CHF, progressive or unresponsive to “simple” measures (if resolved medically = minor) 
2. Recurrent systemic emboli (single event = minor) 
3. Persistent bacteremia despite adequate antibiotic therapy 
4. Fungal etiology 
5. Extravalvular infection (AV, purulent pericarditis) 
6. Prosthetic valve dehiscence or obstruction (new regurg in prosthetic AV = minor) 
7. Recurrence of infection despite adequate therapy 

- Ppx: Anatomic Defects or Conditions Which Require Prophylaxis  
1. Prosthetic valves 
2. Previous BE even w/ normal heart. 
3. Most unrepaired CHDs, esp cyanotic (not ASD) 
4. Transplant status 

- Dental or Surgical Procedures Which Predispose to Endocarditis: 
1. Dental procedures known to induce gingival or mucosal bleeding, including 

professional cleaning 
2. Tonsillectomy and/or adenoidectomy 

- Meds:  
- Dental procedures: amoxicillin; for penicillin-allergic patients, use clindamycin, azithromycin, 

clarithromycin, or cephalexin 
- Urinary or GI procedures: no longer require ppx 

GASTROINTESTINAL AND HEPATOBILIARY 

Ludwig angina - Ludwig angina is a rapidly progressive cellulitis of the submandibular space. Most cases arise 
from dental infections in the mandibular molars that spread contiguously down the root into 
the submaxillary (and then sublingual) space. The infection is usually polymicrobial with a 
mixture of oral aerobic (eg, viridans strep.) and anaerobic bacteria. 
 
Patients develop symptoms rapidly with systemic (fever, chills, malaise) and local 
compressive (eg, mouth pain, drooling, dysphagia, muffled voice, airway compromise) 



manifestations. Physical examination findings are often striking due to mass effect from 
edema. The submandibular area is usually tender and indurated, and the floor of the mouth is 
often elevated, displacing the tongue. Anaerobic, gas-producing bacteria may cause crepitus. 
 
CT scan of the neck confirms the diagnosis and r/o an abscess. Most patients are treated with 
IV antibiotics (eg, ampicillin-sulbactam, clindamycin) and removal of the inciting tooth. 
Drainage and surgery are rarely required as the process is cellulitic and typically 
nonsuppurative. Impaired respiratory status requires prompt attention and early 
intervention with a mechanical airway. 
………………………………………………………………………….. 

- Epiglottitis can cause life-threatening airway obstruction with sore throat, fever, muffled 
voice, and drooling. However, patients w/ Ludwig angina have swelling on the floor of the 
mouth and in the submandibular area (not in the supraglottic structures or laryngeal tracheal 
area). 

- LAD is typically absent in Ludwig angina. LN can rarely cause airway obstruction in tuberculosis 
lymphadenitis (scrofula). 



Diarrhea 

 
- This patient has acute onset of bloody diarrhea associated with abdominal pain. In the 

absence of travel history, the ddx for this acute illness is relatively limited. Bloody diarrhea is 
most often caused by bacterial pathogens, specifically E. coli, Shigella, and Campylobacter. 
The MCC of bloody diarrhea in the absence of fever is E coli. 



 
EHEC strain produces Shiga toxin, which causes an inflammatory diarrhea syndrome with 
bloody stools and abdominal pain. EHEC infection is most frequently associated with 
consumption of contaminated beef products, although there have been documented 
outbreaks associated with other foods such as fruits, leafy vegetables, and milk products. 
Isolated cases without a clear source are also common. The diagnosis can be confirmed with 
assay for Shiga toxin in stool. Stool culture can also identify toxin-producing strains. 
Treatment is generally supportive; antibiotics are not helpful and may increase the risk of 
HUS. 
 

 
- C. diff-associated diarrhea 
presents as frequent, foul-
smelling loose stools 
 
- C. perfringens → abd pain 
and non-bloody diarrhea. 
 
- Rotavirus is a frequent 
cause of acute GE with 
nonbloody D and V. It 
typically occurs in  

outbreaks among children, although adults may be affected as well. 
………………………………………………………………………….. 
C-diff 

 
- C difficile colitis 
(foul-smelling soft 
stools) occurs more 
commonly in patients 
with recent 
hospitalization, 
advanced age, or 
antibiotic use (most 
commonly 
fluoroquinolones, 
penicillins, 
cephalosporins, and 
clindamycin). 
Unexplained ↑ WBCs 
in hospitalized patients 

should also raise suspicion for C difficile, even without diarrhea. C difficile colitis can present 
as a spectrum from mild colitis (watery diarrhea, low-grade fever, abdominal pain, and ↑ 
WBCs) to fulminant colitis with toxic megacolon. 
 

- Diagnosis is usually confirmed with stool studies for C difficile toxin (eg, PCR or EIA). Both 
tests are highly SN and SP, and results are available within a few hours. Negative laboratory 
tests are generally not repeated given the high SN and SP. Patients with negative studies → 



sigmoidoscopy or colonoscopy with bx to document pseudomembranous colitis. 
 
CT scan may show colitis, but that finding would be N/S. 
 ………………………………………………………. 

- Blood cx and broad-spectrum antibiotics would be indicated in a patient with new-onset fever 
due to possible bacteremia. However, this patient has intestinal symptoms, and administering 
broad-spectrum antibiotics would likely worsen the C difficile colitis.  

- CT scan of the abdomen can diagnose diverticulitis, which can present similarly with D. fever, 
and LLQ pain. However, if the patient received broad-spectrum antibiotics that would likely 
treat diverticulitis.  

- Laparoscopy is usually reserved for patients with acute peritoneal signs (eg, rebound 
tenderness, guarding), toxic megacolon, or severe ileus. 

- Patients with significant abdominal pain concerning for an acute abdominal process can be 
ordered to receive nothing by mouth. However, this patient has no indications to not eat. 

- Small meals with bland, low-residue foods are a treatment strategy for viral GE.  
- Stool cx are not highly diagnostic in patients who develop D after >72 hours of 

hospitalization. They can be helpful in: 
1. immunocompromised patients  
2. those with bloody D or  
3. underlying IBD to distinguish between disease flare and infection. 

Echinococcus - This patient has a hydatid 
cyst due to E. granulosus. 
Humans contract the 
infection from close and 
intimate contact with dogs, 
which are the DH in the 
tapeworm's lifecycle. 
Prevalence is particularly high 
in areas of sheep farming 
(sheep are IH), as dogs are 
often fed sheep viscera. 
Humans acquire the infection 
incidentally after ingesting 
food or water contaminated 
by dog feces. Eggs hatch in 
the small intestine, penetrate 
the intestinal wall, and travel 
to the liver (or, less 
commonly, lung) where ≥1 
hydatid cysts form. 
 
E granulosus typically causes 
unilocular cystic lesions that 

can occur in any organ (eg, liver, lung, muscle, bone); smaller daughter cysts may be present. 
Multiple lesions are usually associated with E multilocularis (rather than E granulosus) 
infection. Patients are usually afebrile. 
 



Many patients remain asx for years and develop clinical 
illness only due to large cyst size (>10 cm) or rupture. 
Manifestations include RUQ pain, N, V, and hepatomegaly. 
Rupture may result in fever. US has excellent SN (-95%) and 
typically shows a large, smooth hepatic cyst often with 
daughter cysts (internal septations). Positive serology for E 
granulosus lgG corroborates the diagnosis (SN -95%) and 
usually obviates the need for percutaneous biopsy. Small 
cysts (<5 cm) are typically treated with albendazole; larger or 
complex cysts usually also require percutaneous therapy or 
surgery. 
 
Most hydatid cysts are diagnosed incidentally when patients 

are being evaluated for other problems (eg, fatty food intolerance likely from cholelithiasis). 
However, these cysts can cause symptoms due to compression on surrounding tissues. 
Imaging techniques and serologic testing can be used for diagnosis. " Eggshell" calcification of 
a hepatic cyst on CT scan is highly suggestive of a hydatid cyst. Treatment is generally surgical 
resection under the cover of albendazole. In some situations, aspiration can be performed, 
although there is a risk of anaphylactic shock due to cyst content spillage. 
 
……………………………………………………………. 

- usually have fever and RUQ pain that can develop within weeks of intestinal amebiasis. 
- E. histolytica is often asx but may cause dysentery/colitis and liver abscess. Amebic abscess 

(MC extraintestinal manifestation of amebiasis) usually manifests with fever, RUQ pain, and a 
smooth, cystic, subcapsular mass. An afebrile patient w/ a cystic lesion with daughter cysts, 
making E granulosus more likely.  

- Cysticercosis usually affects the brain (seizures) or cerebral ventricular system (↑ ICP) and 
muscles; liver cysts are uncommon. 

- Pyogenic liver abscesses generally develop following surgery, GI infection, or acute 
appendicitis. Patients typically have extreme pain, high fevers, and leukocytosis. 

- Simple hepatic cysts are believed to be congenital. The pathophysiology is related to fluid 
secretion by the epithelial lining. Patients with simple hepatic cysts that cause symptoms 
usually report dull RUQ pain, abdominal bloating, or early satiety. However, these cysts will 
not show calcification on CT scan. 

- Undercooked fish may transmit liver flukes (eg, Clonorchis sinensis) or fish tapeworm (eg, 
Diphyllobothrium latum). Liver flukes typically cause biliary disease (not hepatic cysts). Fish 
tapeworm rarely causes symptoms but may cause megaloblastic anemia due to vitamin B12 
deficiency. 

- Prolonged and excessive alcohol intake increases the risk of HCC, which may cause weight 
loss, abdominal pain, and complications related to rupture or tissue compression. Imaging 
typically reveals a dense, irregular mass (not a cystic, smooth mass). 



Food 
poisoning 

- B. cereus proliferates in starches (eg, rice) that have been reheated or left at room 
temperature for extended 
periods. Enterotoxins are 
generated in the contaminated 
food and rapidly cause V after 
ingestion (usually within 1-6 
hours). Diarrhea and fever may 
occur but are less common. 
Symptoms are usually self-limited 
and resolve completely w/in 24-
48 hours. 
…………………………………………… 
- Bacterial invasion of the 
intestinal mucosa usually causes 

watery or inflammatory D (blood, mucus, fever), sometimes with systemic infection. C. 
jejuni, nontyphoidal salmonella, and Listeria monocytogenes all directly invade the intestinal 
mucosa.  

- Colonization of the intestine with subsequent toxin production usually causes delayed 
symptoms (>1 day) and watery or inflammatory diarrhea. C. difficile, C. perfringens, and ETEC 
all operate by this mechanism.  

- Giardia likely causes a blunting of microvilli, which results in watery, foul-smelling D. 
Infections may be foodborne but are more typically acquired from contaminated water. The 
incubation period is typically 7-14 days. If the patient has no diarrhea → unlikely. 

- Small intestine mucosal inflammation is likely to result in watery D due to disruptions in 
water reabsorption.  

HBV - Treating chronic H8V can: 
1. Reduce disease 

progression to 
chronic liver disease,  

2. Prevent 
complications (eg, 
cirrhosis, HCC), and  

3. Decrease disease 
transmission to 
others.  

 
- Most guidelines recommend 

treating patients with HBV 
PLUS: 
1. Acute liver failure  
2. Complications of cirrhosis 
3. Clinical cirrhosis with high serum HBV DNA  
4. Hx of H8V receiving chemotherapy or other immunosuppressive agents to prevent H8V 

reactivation.  
5. Pts W/O cirrhosis but with positive HBeAg, HBV DNA >20,000 IU/ml , and serum ALT >2x 

upper limit of normal (patients with normal ALT are less likely to respond to therapy). 



- Treatment options include: 
1. IFN-α (pegylated or 

standard), a short-term 
treatment and cannot be 
given to patients with 
decompensated cirrhosis. It 
is usually reserved for 
younger patients with 
compensated liver disease. 

2. Lamivudine, diminished role 
due to increasing drug 
resistance. 

3. Entecavir, or  
4. Tenofovir.  

Entecavir and tenofovir (in 
countries where approved) 
have become preferred 
therapies due to lower drug resistance and their ability to be used in decompensated 
cirrhosis. 

- Efavirenz is an antiretroviral drug used to treat HIV, but it is not effective against HBV. C/I in 
pregnant women. 

- Pegylated IFN PLUS Ribavirin is typically given for hepatitis C. Telaprevir is usually added to 
this combination therapy for patients with genotype 1 chronic hepatitis C. 

 
- Healthcare workers 
(HCWs) exposed to blood 
(ocular, percutaneous, or 
mucous membrane) from a 
suspected or known HB 
patient should be considered 
for PEP.  
 
HCWs with previous HB 
vaccination AND known Ab 
response → NO PEP. 
However, many clinicians 
recommend HB booster 
vaccine in these patients. 
 
HCWs w/o previous HB 
vaccination OR adequate Ab 
response to the vaccine 
should receive the complete 
HB vaccine series ASAP. The 

1st dose of the vaccine is preferred w/in 12 h, with the next 2 doses according to the standard 
schedule. Unvaccinated HCWs exposed to an HBsAg-positive source patient should also 
receive the HBIG ASAP, preferably w/in 24 h. 
 



- Reassurance is all that is needed for a patient who is exposed to HBV and has a documented 
response to previous HBV vaccination. 
 

HCV - Up to 80% of patients 
infected with the HCV 
develop chronic hepatitis, 
making HCV the MCC of 
chronic hepatitis. HCV 
infection is acquired MCly by 
exposure to infected blood. 
Pregnant women with 
chronic hepatitis C are 
generally asx during 
pregnancy, although they are 
at chronic HCV infection are 
also at risk for cirrhosis. 
Acute viral hepatitis can be 
life threatening, especially in 
a patient with pre-existing 
chronic viral hepatitis. 
Therefore, all patients with 
chronic HCV should be 
immunized against hepatitis 
A and B if they are not 

already immune. The inactivated (killed) hepatitis A and B vaccines are both safe to administer 
during pregnancy. 

 
- Breastfeeding does not increase the risk of HCV transmission to the neonate. The ACOG and 

the AAP support routine breastfeeding by HCV-infected mothers. Breastfeeding should be 
suspended only if the nipple area is actively bleeding. 
 

 
- Because the virus may spontaneously clear in up to half of affected patients, diagnosis of 

chronic infection is a 2-step process that requires both a positive serologic test for the HCV 
antibody and a confirmatory molecular test for the presence of circulating HCV RNA. 
Once the diagnosis has been confirmed with dual testing, patients should undergo further 
evaluation to identify the HCV genotype and the extent of liver fibrosis.  Finally, for most 
patients, treatment with direct-acting antiviral agents (eg, ledipasvir-sofosbuvir) should be 
considered  

 
- A combination of IFN-α and Ribavirin is used for the treatment of nonpregnant patients with 

chronic Hep C and compensated liver disease. However, ribavirin is highly teratogenic, and 
there is insufficient data to determine the safety of IFN-α during pregnancy. 

- The incidence of vertical transmission of HCV is 2%-5%. Factors which increase the overall risk 
of vertical transmission are: 
1. HIV co-infection and  
2. high HCV viral load.  



A cesarean delivery does NOT decrease the risk of vertical transmission, likely because most 
vertical transmission occurs in the late third trimester prior to delivery. 
………………………………………………. 

- Risk factors for sexual transmission include practices that increase risk for microtrauma and 
blood exposure (eg, MSM, multiple partners, HIV co-infection). However, barrier precautions 
are not necessary for monogamous serodiscordant couples as the risk for sexually-
transmitted HCV infection is <0.1 % in this population. 

 
- Features suggesting chronic Hepatitis C (HCV) include: intermittent elevations of 

transaminases (normal in up to 1/3 of cases) and skin findings consistent with porphyria 
cutanea tarda (PCT) - fragile skin, photoSN. and vesicles and erosions on the dorsum of the 
hands. All patients with PCT should be screened for HCV. HCV also has a strong correlation 
with essential mixed cryoglobulinemia; nearly 90% of patients with this condition have HCV, 
and nearly 50% of patients with HCV have cryoglobulinemia. Essential mixed cryoglobulinemia 
Is due to circulating Immune complexes that deposit in small to medium vessels and may be 
associated with low serum complement levels. Patients can develop palpable purpura, 
arthralgias and renal complications (usually MPGN) 

- In general, patients with HCV can be asymptomatic or have only nonspecific symptoms such as 
fatigue (MC), nausea, anorexia, myalgia, arthralgia, weakness or weight loss. Some studies 
have shown that nearly 20% of HCV patients progress to cirrhosis, and there Is an increased 
risk of HCC (approximately 3% annual risk). In addition to PCT and cryoglobulinemia, 
extrahepatic sequelae of HCV include lichen planus, and leukocytoclastlc vasculitis, DM. 

- Erythema nodosum presents as painful nodules on the anterior legs that can progress to 
appear as bruises with eventual scarring. Erythema nodosum can be associated with 
Infections (eg, streptococcal, tuberculosis) or sarcoidosis or can be idiopathic.  

- Lambert-Eaton syndrome is a neuromuscular junction disorder that presents most commonly 
with muscle weakness and dry mouth. It is most often associated with small cell lung cancer 
or lymphoprollferative disorders (eg, Hodgkin lymphoma). 

- Polyarteritis nodosa is more commonly associated with HBV rather than HCV. PAN is a 
necrotizing vasculitis in small and medium vessels likely due to the deposition of circulating 
antigen-antibody immune complexes in blood vessel wails. 

- Hepatitis C Is most commonly associated with MPGN but not RPGN. 
…………………………………………. 
HCV: screening is recommended for high-risk groups such as patients born between 1945 and 
1965 (who represent ~75% of patients with HCV) and those with a history of injection drug 
use, HIV infection, or blood product transfusion prior to 1992. 
Screening for HCV begins with an immunoassay for antibodies against the virus.  Positive 
antibody screening is then followed up with HCV RNA PCR testing.  Those with positive HCV 
RNA have chronic infection and should be referred for treatment.  Patients with positive 
antibodies and negative HCV RNA generally have either: 



 
1. Resolved infection:  A minority of patients (15%-40%) are able to spontaneously clear 

HCV infection; these individuals are not infectious, have no sequelae of disease, and do 
not require treatment. 

             OR 
2. False-positive HCV antibody test 

Although rarely required, differentiation between resolved infection and false positive 
antibody testing can generally be made by repeating an immunoassay for HCV antibodies; the 
presence of multiple positive immunoassays (i.e. Antibodies) make resolved infection far more 
likely than laboratory error 

HAV - HAV infection commonly presents with fever, N, V, and abd pain followed by jaundice and 
pruritus. Patients may also report dark urine (bilirubinuria) and pale stools (like obstructive). 
Physical examination and labs reveal tender hepatomegaly and significant elevations in 
transaminases (>1000 U/L), bilirubin, and ALP. Diagnosis involves identifying anti-HAV lgM 
antibodies in the serum. 
 

- Transmission occurs via the fecal-oral route and is common in areas with overcrowding and 
poor sanitation. A number of groups are at increased risk for HAV infection, including 
international travelers, MSM, illicit drug users, and those with household or sexual contact 
with infected persons. 
 

- Treatment is largely supportive, and most patients completely recover in 3-6 weeks. A small 
subset of patients will have a more prolonged course complicated by cholestatic or relapsing 
hepatitis. Fulminant hepatic failure is rare; it can occur in patients age >50 or with preexisting 
chronic liver disease.  

- Postexposure prophylaxis with hepatitis A vaccine or hepatitis A immune globulin should be 
considered in a number of groups, including: 
1. Close personal contacts (eg, sexual contacts, household contacts) of hepatitis A-infected 

patients 
2. Child care center contacts (eg, staff and children) where staff, children, or household 

contacts of attendees have been infected 
3. Food preparation workers whose coworkers have been infected 
Prophylaxis should be given within 2 weeks of exposure; in general, younger patients (age 
<40) should receive hepatitis A vaccine, whereas older patients (age >41) should receive HAIG. 
 

- Acute HAV is symptomatic in >70% of patients, whereas acute HBV and HCV are most often 
asymptomatic. 

 
- In the US, the hepatitis A vaccine became part of routine childhood vaccinations in 2006; it is 

unlikely that a >14-year-old (in 2020) patient received it as a child. 
- Patients with portal hypertension from chronic liver disease (eg, cirrhosis) are at increased risk 

for hepatorenal syndrome (AKI in setting of liver disease). Hepatorenal syndrome can also 
rarely occur in patients with fulminant hepatic failure from other causes (eg, hepatitis E). 
However, development of chronic liver disease or fulminant hepatic failure is extremely rare 
in a young patient with HAV. 

- Portal vein occlusion can occur due to chronic hepatosplenic schistosomiasis, which can be 
found in large parts of Africa and Asia. However, acute schistosomiasis (Katayama fever) 



presents with fever, urticaria, angioedema, dry cough, and eosinophilia, and would not 
explain the abnormal liver studies. 

Liver abscess Entamoeba histolytica is a protozoan found in developing 
countries that is transmitted primarily through the 
consumption of contaminated food and water. Most 
infections are asx, but about 10% of patients have clinical 
symptoms of colitis or extraintestinal (liver, pleura, brain) 
disease. 
 
Symptoms are subacute and include RUQ pain and fever 
(>38.5 C [1 01.3 F)), sometimes with recent or concurrent 
diarrhea (colitis). Hepatomegaly and ↑ WBCs, and liver 
enzymes (esp. ALP) commonly occur. A characteristic finding 

on imaging (CT scan, US) 
is the presence of a single 
subcapsular cyst in the rt 
hepatic lobe. Dx is made 
with serology (confirms 
dx).  Men age 20-50 are 
disproportionately 
affected. Eosinophilia is 
unexpected (usually seen 
in helminthic infections). 
Blood cx usually negative. 
 
Metronidazole OR 

Tinidazole (>90% cure with oral tx).and an intraluminal antibacterial (eg, paromomycin) is also 
required to eradicate intestinal colonization, effectively eliminating the infection. A small number 
of patients may develop complications (eg, pleural infection, peritonitis) due to cyst rupture. 
Stool microscopy is insensitive by the time a liver abscess has formed (generally months after the 
initial infection). 
 
Drainage is not recommended routinely due to the high response rate to appropriate antiamebic 
therapy and the risk of rupture into the peritoneum. Drainage is reserved for:  

1. Mass effect,  
2. Imminent rupture,  
3. When the diagnosis remains uncertain  
4. The patient is not improving with therapy.  

 
In contrast, large hydatid cysts due to Echinococcus can be treated with aspiration in combination 
with albendazole 
………………………………….. 
- IV abx and percutaneous drainage are recommended for the treatment of pyogenic 

(bacterial) abscess, these typically occur in the setting of biliary infection or from 
hematogenous spread of intraabdominal infections (eg, diverticulitis) in elderly patients with 
underlying comorbidities (eg, DM). Which would be very uncommon in an otherwise healthy 
young man. 



- The concomitant symptoms of fever and RUQ pain make a benign process unlikely. 
Reassurance and re-imaging would delay effective therapy and are inappropriate. 

- Surgical lobe resection (partial hepatectomy) can be useful in some cases of HCC, but it is not 
a principal component of amebic liver abscess management 

- Bacterial abscesses generally occur in older patients with underlying medical conditions (eg, 
DM or hepatobiliary disease) or following peritonitis. Echinococcus cysts are not associated 
with fever, are frequently asx, and require contact with animals (eg, dogs, sheep); 
eosinophilia can occur if there is antigenic material leakage. 

- Clindamycin → cellulitis ttt 
- Topical ketoconazole → ttt tinea corporis 
……………………………………… 
- Alcoholic hepatitis can cause fever, jaundice, and RUQ pain. However, it usually develops 

following years of heavy alcohol use, is characterized by a ≥ 2:1 ratio of AST to ALT. 
- Gonococcal perihepatitis occurs in about 10% of women with PID and is marked by RUQ 

abdominal pain, fever, pleurisy, and mild ↑ in aminotransferases. It is rare in men.  
- Hepatotropic viruses (eg, hepatitis A and B) are often acquired while traveling, and acute 

infections manifest with V, RUQ pain, jaundice, and ↑ aminotransferases (often >1000 U/L). 
- Pyogenic and amebic abscesses have similar clinical and radiographic appearances. 

However, pyogenic abscesses are more common in patients with: 
1. DM 
2. Underlying hepatobiliary or pancreatic disease and tend to develop  
3. Following infection or  
4. From surgical wounds.  

- Echinococcus granulosis can cause a hydatid liver cyst with symptoms of RUQ pain, nausea, 
vomiting, and hepatomegaly. However, fever is rare in the absence of cyst rupture and 
diarrhea is uncommon. In addition, most patients are asx for years (not months). 

HEMATOLOGY 

Malaria Travelers new to an endemic region or those returning after a long absence are at high risk of 
clinical illness and require chemoprophylaxis. India is a malaria endemic country with a high 
prevalence of both Plasmodium falciparum and P vivax. Chloroquine resistance is common; 
therefore, travelers are usually given chemoprophylaxis with atovaquone/proguanil, doxycycline, 
or mefloquine. Mefloquine treatment should begin ~2 weeks prior to travel, continued during 
the stay, and discontinued 4 weeks after returning. Neuropsychiatric S/Es (eg, anxiety, 
depression, restlessness) occur in approximately 5% of patients and should prompt a change to an 
alternate medication. 
 
In addition to chemoPPx, travelers are advised to prevent mosquito bites with protective 
clothing, insect repellent, and insecticide-treated bed netting. 
 
- Chloroquine chemoprophylaxis is used only in areas without resistance (eg, parts of Central 

America, Caribbean). Resistance is widespread in Africa, Asia (including India), and Oceania. 
- Primaquine is administered to patients with P vivax malaria to eliminate dormant hepatic 

hypnozoites; it can be used for chemoprophylaxis only in areas that have >90% P vivax. 
- Mosquito bite prevention (eg, insecticide, insecticide-treated bed nets) alone is indicated for 

travelers to areas that have sporadic cases of malaria (eg, Belize). Because India is a malaria 
endemic country, chemoprophylaxis, in addition to mosquito bite prevention, is 
recommended. 



 

 

 



- The hallmark is cyclical fever, coinciding with Plasmodium-induced RBC lysis. The typical cycle 
(uncommon) consists of a cold phase (chills, shivering), then a hot phase (high-grade fevers), 
then a sweating stage (diaphoresis, fever resolution). Headache, malaise, myalgias, vomiting, 
and diarrhea are often seen. Anemia and thrombocytopenia are classic. Blood smears are the 
diagnostic gold standard. Long-sleeved clothing, insect repellent, and insecticide-treated bed 
nets can be somewhat protective; however, most returning travelers who have malaria did 
not adhere to chemoprophylaxis. Treatment regimens depend on the species and severity of 
infection. 

- Babesiosis has a similar presentation to malaria but is more commonly seen in the 
northeastern and midwestern US. A Hx of recent trip to sub-Saharan Africa makes malaria 
more likely. 

- Mosquito-borne dengue fever can present with fever and headache. However, symptoms 
typically develop 4-7 days (and almost never >2 weeks) following the mosquito bite and 
classically include marked muscle and joint pains, retroorbital pain, rash, and leukopenia 
(diagnostically useful). The diagnosis of dengue fever can be aided by using the tourniquet 
test. This illness is often asymptomatic, but some patients develop fever and severe 
myalgias/headache ("breakbone fever"). Leukopenia (not leukocytosis) and thrombocytopenia 
are common. Intravascular hemolysis is atypical. 

- Common findings in hepatitis A infection (incubation period -30 days) include fever, jaundice, 
hepatomegaly, dark urine, acholic stools, and pruritus. 

- In East Africa, human African trypanosomiasis (sleeping sickness), transmitted by tsetse flies, 
causes an acute febrile illness with a skin lesion (trypanosomal chancre), myocarditis, and 
progression to CNS involvement. A more chronic form with similar manifestations evolving 
over years is seen in West Africa due to infection by a different trypanosomal species. 

- Although headache is common in typhoid fever, GI symptoms would likely also be seen, and 
salmon rose spots and relative bradycardia are classic associations. 

Febrile 
Neutropenia 

- A patient is febrile with no obvious focus of infection given the normal CXR and UA. He has 
febrile neutropenia. Neutropenia is defined as an ANC <1500/µL (severe neutropenia is ANC 
<500/µL). Patients with ANC <1000/µL are at higher risk for overwhelming bacterial infection 
due to an absent or blunted neutrophil-mediated inflammatory response. CTX may also lead 
to disruption of the skin and mucosal barrier of the mouth and GIT, resulting in mucositis and 
subsequent translocation of the bacteria into the bloodstream. GN organisms, particularly P. 
aeruginosa, are most frequently identified. GP infections are also common and increasing in 
frequency. 
 

- Febrile neutropenia is a medical emergency, and starting early empiric abx therapy can avoid 
progression of infection to severe sepsis and life-threatening complications. Initial evaluation 
includes blood and urine cultures, followed by immediate IV broad-spectrum abx. 
Monotherapy with an anti-pseudomonal beta-lactam agent (eg, cefepime, meropenem, 
piperacillin-tazobactam) provides both GN and GP coverage and is recommended initially. 
…………………………………………………………. 

- linezolid doesn’t not have anti-pseudomonal coverage. 
- Although ciprofloxacin has reasonable activity against Pseudomonas, it does not have good 

activity against anaerobes. It may be used in combination with a beta-lactam/beta-
lactamase agent (eg, amoxicillin-clavulanic acid) for outpatient therapy of low-risk 
neutropenic patients. 

- Vancomycin has NO GN activity. It is added to empiric drug therapy for patients with: 
1. Known colonization with MRSA,  



2. Probable catheter-related infection,  
3. Skin/soft-tissue infection,  
4. Pneumonia, or  
5. Hemodynamic instability. 

- Antifungal medications are recommended in high-risk neutropenic patients with persistent 
fever after 4-7 days of initial therapy in whom a source of infection is not identified. 

Babesia - Babesiosis is a tick-borne protozoal illness endemic to the northeastern US. Human 
transmission occurs via Ixodes scapularis approximately 48-72 hours after attachment. I 

scapularis also 
may transmit 
Borrelia 
burgdorferi (Lyme 
disease) and A. 
phagocytophilum 
(HGA); therefore, 
coinfection with 
multiple organisms 
is possible. Peak 
prevalence is in 
July and August, 
when tick 
populations are at 
their highest. 
 

- Infection is often asx or mild, but patients with immunocompromise, age >50, or a hx of 
splenectomy are at 
higher risk for severe 
illness. Symptoms 
typically include the 
gradual onset of fatigue, 
malaise, weakness, chills, 
and fever. The organism 
multiplies in red blood 
cells, so patients may 
develop anemia with 
signs of intravascular 
hemolysis Jaundice, dark 
urine, indirect 
hyperbilirubinemia, 
reticulocytosis, 
elevations of 
aminotransferases and 
LDH). Thrombocytopenia 
is common and mild HSM may occur. Dx is made by identifying organisms on peripheral blood 
smear ("Maltese cross"). Treatment includes 7-10 days of atovaquone PLUS azithromycin or 
quinine plus clindamycin (for severe illness). Symptoms may take up to 3 months to fully 
resolve. 

 ……………………………………………………………………. 



- RMSF is the most prevalent rickettsial illness in the US. Symptoms often include fever, 
headache, myalgias, and a prominent rash (macular/petechial) that spreads centripetally and 
includes the palms and soles. Hemolytic anemia is uncommon. 

- Lyme disease is also transmitted by I scapularis. Early disease is usually characterized by 
erythema migrans (a punched out, spreading rash), fever, myalgias, headache, and/or LAD. 
Anemia with intravascular hemolysis is uncommon. 

- Ehrlichiosis is a tick-borne (Amblyomma americanum) illness that causes nonspecific 
symptoms (eg, fever, myalgias, headache) and leukopenia/thrombocytopenia. A patient with 
leukocytosis and signs of intravascular hemolysis is more likely to have babesiosis. 

Ehrlichiosis - Ehrlichiosis is a tick-borne 
infection caused by E 
chaffeensis and E ewingii. 
These bacteria are carried by 
ticks, including the lone star 
tick (Amblyomma 
americanum), found in the 
southeastern and south-
central US. The principal 
reservoir is the white tail 
deer. Ehrlichiosis is 
characterized by an acute 

febrile illness with malaise and AMS. Ehrlichiosis is not often associated with a rash (<30% in 
adults) and is described as "RMSF without the spots." Neurologic symptoms may include 
confusion, MS changes, clonus, and neck stiffness. 
 

- Laboratory studies often show leukopenia and/or thrombocytopenia, along with ↑ 
aminotransferases and LDH. 
 

- The diagnosis is often clinical, although definitive diagnosis can be made through 
visualization of intracytoplasmic morulae in WBCs or through PCR testing. Doxycycline is the 
appropriate treatment and is often initiated empirically when the diagnosis is suspected while 
confirmatory testing is pending. 
……………………………………………………………………… 

- In 90% of RMSF patients, a maculopapular rash (involving the soles and palms) occurs a few 
days after the onset of fever.  The presence of leukopenia and absence of rash in this patient 
are more suggestive of ehrlichiosis than RMSF. 

- Elevated liver enzymes and hematologic abnormalities, including leukopenia and 
thrombocytopenia, can be attributed to ehrlichiosis. As a result, hepatitis serologies and 
BMBx would not be warranted. 

- Ceftriaxone is used for the treatment of neurologic and cardiac manifestations of Lyme 
disease. Ixodes scapularis is not commonly found in the southern United States. The majority 
(80%) of patients with early localized (primary) Lyme disease (within days of the tick bite) 
have the classic erythema migrans rash w/ or w/o constitutional symptoms. The absence of a 
rash and the presence of a high fever and hematologic and liver enzyme abnormalities make 
Lyme disease less likely. Prominent neurologic (eg, encephalitis, CN palsy, radiculopathy) or 
cardiac (eg, heart block, pericarditis) manifestations of early disseminated (secondary) Lyme 
disease. These would more commonly occur several weeks to months after the initial tick 
bite. Even if this patient has Lyme disease, doxycycline would be sufficient to treat it. 



- Chloramphenicol is a second-line treatment option for ehrlichiosis and RMSF. It is associated 
with blood dyscrasias and is not commonly used. In 90% of RMSF patients, a maculopapular 
rash (involving the soles and palms) occurs a few days after the onset of fever. The presence 
of leukopenia and absence of rash are more suggestive of ehrlichiosis than RMSF. 
Doxycycline is the first-line treatment. 

- Erythromycin is not an effective treatment for ehrlichiosis. It has activity against Legionella 
and Mycoplasma.  

MUSCULOSKELETAL 
Osteomyelitis S aureus accounts for about 50% of cases of pyogenic spinal osteomyelitis. However, other 

pathogens, including GN bacilli, can also cause osteomyelitis. Patients often present with back 
pain that may be misdiagnosed as degenerative spine disease. Fever may or may not be present. 
Physical examination usually shows exquisite focal tenderness on gentle percussion at the 
posterior spinous process of the affected vertebra, increased muscle spasm in the contiguous 
area, and decreased ROM in the back. Epidural abscess may result if the infection extends 
posteriorly into the epidural space and often causes severe back pain with motor and SN 
abnormalities, which can progress to paralysis. Initial workup includes CBC, blood cx (positive in 
50%-70% of patients), ESR, CRP, and plain spinal x-rays. Leukocyte count may be normal, but ESR 
and CRP are usually markedly elevated. Plain x-rays can be normal in the first 2-3 weeks of 
infection. 
 
MRI is the modality of choice for patients with suspected vertebral osteomyelitis. It can also 
detect epidural abscess and cord compression. Radionuclide bone scanning using gallium is an 
alternate for patients who cannot undergo MRI. CT-guided aspiration and cx of infected 
intervertebral disc space or bone are needed to confirm the diagnosis. 
 
- Renal imaging with CT scan (preferred) or US is indicated in patients with suspected 

complications from PN. These include renal abscess or calculi causing obstruction.  
- Pain control and physical therapy are recommended for patients with muscle sprain or simple 

back pain with no fever, recent infection, focal tenderness, or other alarm features (eg, history 
of cancer). 

- Prostate biopsy would be indicated if DRG shows prostate nodules, induration, or 
asymmetry. This patient's examination had no such features. 

- Technetium bone scan is less specific than gallium imaging in the diagnosis of vertebral OM 
as it also detects fractures and may result in FP findings. The study may also be negative in 
the early phases of infection. 



……………………. 
This patient has vertebral osteomyelitis. IVDUs, patients 
with HbS, and immunosuppressed patients are at highest 
risk for osteomyelitis. The spine is a frequent site of 
osteomyelitic infection in injection drug users. In this group, 
S aureus is the MCC, but infections with GN organisms also 
occur. Most cases of vertebral osteomyelitis are chronic (>6 
weeks) and insidious with minimal symptoms. Many 
patients have back pain unrelieved by rest; fever is present 
in <50%. Leukocytes may be ↑or normal. Platelet ↑ as a 
marker of inflammation/stress. The ESR is often 
significantly elevated (>100 mm/hr). MRI is the most SN 
diagnostic study. Treatment is long-term IV abx ± surgery. 
……………………………………………………… 
- Ankylosing spondylitis is characterized by pain and 
progressive limitation of back motion 
- Lumbar disk herniation typically presents with the acute 
onset of back pain with or without radiation down a leg. 
Patients can usually recall an inciting event. The pain is 
worse with activity and improves with rest. The spine is not 

typically tender to palpation. 
- Lumbar spinal stenosis is a narrowing of the spinal canal with compression of one or more of 

the spinal roots. Most affected patients are >60. Patients experience back pain that radiates 
to the buttocks and thighs. Symptoms often worsen with walking and lumbar extension and 
improve with lumbar flexion. Numbness and paresthesia may occur. The diagnosis is 
confirmed with MRI. 

- Although prostate cancer is a possibility young age, localized pain on palpation, lack of night 
pain, and lack of urinary symptoms make this a less likely diagnosis. 

- Vertebral compression fractures can cause local tenderness to palpation, but this usually 
occurs in elderly patients with a hx of osteoporosis. 

……………………………………………………………………… 
Foot infections are common in patients with DM. Risk is ↑ in those with poor glycemic control 
(impaired immunity), neuropathy (impaired recognition), and/or PAD (impaired healing). 
Infections typically develop in areas of skin trauma or defect; less noticeable portals of entry such 
as skin cracks/fissures, fungal infections, or hangnails may make early recognition particularly 
problematic. 
Symptoms usually start with localized skin erythema, warmth, tenderness, and edema. Deeper 
infections should be suspected in those with long-standing wounds (>1-2 weeks), systemic 
symptoms (fever, chills), large ulcer size (≥2 cm), ↑ ESR, and the presence or palpation of bone in 
the ulcer base. Patients with any of these features almost always have polymicrobial infections 
with a mixture of GP (eg, S aureus, GAS), GN (eg, P aeruginosa), and anaerobic organisms. 
 
This patient with a long-standing ulcer, fever, and x-ray evidence of osteomyelitis likely has a 
polymicrobial bone infection due to contiguous spread from the overlying ulcer. He requires 
wound debridement, evaluation of his arterial insufficiency, and empiric, IV antibiotics (eg, 
piperacillin-tazobactam PLUS vancomycin). Bone bx with microbial culture is sometimes 
performed prior to antibiotic therapy, but many patients are treated empirically. 
 



- Superficial diabetic foot infections may be monomicrobial, but deeper infections are almost 
always polymicrobial. This patient has many signs (eg, size, chronicity, osteomyelitis) of 
deeper infection. In adults, underlying osteomyelitis with an overlying wound is almost always 
the result of contiguous spread. Hematogenous osteomyelitis accounts for 20% of 
osteomyelitis cases in adults (it is much more common in children) and primarily affects the 
vertebrae, pelvis, and hips. Lymphatic spread is not a common route for the development of 
osteomyelitis. 

………………………………………………………….. 
S aureus and P aeruginosa are responsible for most deep infections following puncture wounds. 
P infections are particularly prevalent after puncture wounds through the sole of a shoe as the 
warm, moist environment is quite hospitable to this microorganism. 
 
Many puncture wound injuries remain asx, but it is estimated that >50% develop superficial 
cellulitis or deeper infections such as osteomyelitis. Evidence of an active infection is increased in 
those with skin findings of infection (edema, warmth, erythema, tenderness), leukocytosis, and 
fever. Radiographs are usually required to evaluate for underlying OM when deep-penetrating 
injuries occur; however, bone changes consistent with OM often take ≥2 weeks to form. Blood cx 
are usually drawn, and bone bx with cx may be required to identify the microorganism. 
Treatment includes IV abx (eg, ciprofloxacin, piperacillin/tazobactam) and surgical debridement. 
- β-hemolytic streptococci and CNS may cause wound infections but rarely cause OM in the 

absence of predisposing factors such as DM. 
- Candida OM is sometimes seen in injection drug users but is rare following a puncture 

wound. 
- C tetani does not cause OM; however, this patient is at risk for tetanus and his vaccination 

status should be reviewed. If his status is out of date, tetanus vaccine and tetanus IG should 
be administered. 

- E coli and Klebsiella pneumoniae may cause OM (especially in patients with DM), but both 
microorganisms are far less common than Pseudomonas in patients with puncture wounds. 

- MTB is a rare cause of OM in the US but is common in developing countries. The most 
commonly affected bone is the spine (Pott disease). 

Actinomyces Actinomyces is an anaerobic bacterium of the oral cavity that may cause invasive disease in 
patients with dental infections or trauma (eg, tooth extraction). Risk of infection is increased in 
those with poorly functioning immunity due to underlying immunosuppression, diabetes mellitus, 
or malnutrition. Infection occurs by direct extension from the oral cavity and is oblivious to tissue 
planes. Patients typically develop a chronic, slow-growing, nontender, indurated mass that 
eventually forms multiple sinus tracts to the skin. A pathognomonic feature is the presence of 
purulent discharge with "sulfur granules" (discrete yellow granules that resemble sulfur but do not 
contain it). Lymphadenopathy and fever are atypical. The mandible is the most common site of 
infection (>50%), but other nearby tissues (eg, cheek, chin) may be affected. Fine needle 
aspiration with culture is usually required to establish a diagnosis (cultures often take >1 4 days). 
High-dose PO penicillin is the first-line treatment for mild cases (no fistulas); more severe cases 
require IV penicillin and (often) concomitant surgery 
- TB lymphadenitis usually presents with chronic, nontender lymphadenopathy. Draining sinus 

tracts are uncommon. TB resembles Actinomyces on Gram stain, but TB is usually acid-fast 
(unlike Actinomyces). 

- Although metronidazole is frequently used in the treatment of anaerobic (and parasitic) 
infections, it does not have efficacy against Actinomyces. 



- Nocardia may be 
treated with 
trimethoprim-
sulfamethoxazole 
and occasionally 
causes chronic, 
nonpainful 
subcutaneous 
lesions with draining 
sinus tracts. Skin 
inoculation usually 
occurs during 
gardening or 
farming, and 
infections typically 

arise on the feet, legs, or back. This patient with a submandibular lesion after a dental 
procedure is more likelyto have Actinomyces. 

Parvovirus Parvovirus is among the MCCs of acute viral arthritis (others include HBV, HCV, HIV, and rubella). 
Parvovirus infection MCly affects adults who have frequent contact with children (eg, school 
teachers, daycare workers). Children with parvovirus infection often develop a "slapped cheek" 
rash as part of erythema infectiosum. Nearly 75% of adults with parvovirus infection develop a 
nonspecific rash, but <20% have the characteristic erythema infectiosum rash. Adults MCly 
develop a polyarticular, symmetric arthritis (60% of cases) involving peripheral joints, including 
the hands (MCP, PIP, and wrist), knees, and ankles. Arthritis due to parvovirus B19 typically does 
not cause joint destruction or chronic arthritis. Other possible nonspecific findings include fever, 
fatigue, and D. Parvovirus B19 infection is diagnosed by detecting anti-B19 lgM Abs in the serum, 

which develop w/in 10-15 d 
of infection and usually 
remain positive for 1-6 m. 
The symptoms typically 
resolve spontaneously in 2-
3 weeks without the need 
for specific treatment. 
- Anti-CCP abs and RF are 
usually associated with RA. 
RA presents with joint 
stiffness ≥1 hour in the 
morning, joint swelling on 
examination, and 
symptoms for ≥6 weeks. 
Although parvovirus can 
affect similar joints (eg, 
MCP, PIP, wrist), this 

patient's acute symptom onset (10 days) and absence of both joint swelling and prolonged 
joint stiffness in the morning make RA less likely. 

- ANA testing is highly SN for SLE; anti-dsDNA antibodies are highly SP for the diagnosis. There is 
significant overlap in the appearance of parvovirus-related arthritis and the arthritis of SLE, 
but SLE most often causes chronic rather than acute arthritis. Other findings of SLE include 



malar or discoid rash, hematologic abnormalities (eg, anemia), renal disease, fever, malaise, 
and weight loss. This patient's short duration of joint pain and absence of other findings make 
SLE unlikely. 

- Anti-streptolysin titers are positive in patients with acute rheumatic fever and indicate recent 
streptococcal infection. Typical findings include migratory polyarthritis, pancarditis, 
Sydenham's chorea, erythema marginatum, and subcutaneous nodules. However, the 
arthritis of rheumatic fever is usually migratory and initially affects lower-extremity joints. 

- Mixed cryoglobulinemia is usually associated with chronic HCV and can cause arthralgias. The 
arthralgias of mixed cryoglobulinemia usually occur in association with a chronic vasculitic 
syndrome characterized by palpable purpura, LAD, nephropathy, and neuropathy. 

- Actinomyces → in immunocompromised pts (e.g., DM) 

Trichinillosis Caused by the roundworm Trichinella. The organism is prevalent worldwide, but the infection is 
more common in Mexico, China, Thailand, parts of central Europe, and Argentina. Infection 
usually occurs after eating undercooked or raw meat (usually pork) containing encysted 
Trichinella larvae. 
w/in the first 
week of 
ingestion, gastric 
acid releases the 
encysted larvae. 
The larvae invade 
the small 
intestine and 
develop into 
worms (intestinal 
stage). Female 
worms can 
release new 
larvae (up to 4 
weeks later) that 
migrate and 
encyst into 
striated muscle 
(muscle stage). 
During the intestinal stage, patients can be asx or develop abd pain, N, V, and D. During the 
muscle stage, patients may develop local or systemic findings due to larval migration, including 
fever, subungual splinter hemorrhages, conjunctival and retinal hemorrhages, periorbital 
edema, and chemosis. Larvae entering the muscle can cause pain, tenderness, swelling, and 
weakness (eg, neck, arms, shoulders). Laboratory studies show eosinophilia (usually >20%), the 
hallmark of the disease. Other findings include possible elevated CK and leukocytosis. Diagnosis is 
suspected clinically with the characteristic triad of periorbital edema, myositis, and eosinophilia. 
Severe disease can involve the heart, lungs, and CNS.  
Mild infections are typically self-limited; severe infections require antiparasitic therapy (eg, 
mebendazole, albendazole) PLUS corticosteroids. 
……………………………………………………………………. 
- Ascariasis can also present with intestinal symptoms and eosinophilia, but more often has a 

lung phase with nonproductive cough followed by an asx intestinal phase. Ascariasis can also 
present with the worms obstructing the small bowel or bile ducts.  



- Dengue fever usually presents with fever, headache, retro-orbital pain, rash, and significant 
myalgia and arthralgias. Patients can also develop hemorrhagic dengue fever with significant 
hemorrhage in the skin or nose.  

- Acute giardiasis can present with D (can be steatorrhea), flatulence, abdominal cramps, 
weight loss, and N. However, giardia usually does not cause the significant myalgias or 
eosinophilia. 

- Infective endocarditis this disorder usually does not cause significant eosinophilia or 
periorbital edema. 

- Typhoid fever usually presents in a progressive manner with: 
1st W: fever,  
2nd W: abdominal pain and salmon-colored rash  
3rd W: HSM with abdominal complications (eg, intestinal bleeding, perforation)  

PULMONARY AND ENT 
Influenza - Approximately 1-5 days after exposure, patients abruptly develop systemic and upper/lower 

respiratory (rhinorrhea, sore throat, nonproductive cough) symptoms.  Physical and 
laboratory examinations are often normal but may show pharyngeal erythema (without 
exudates) and mild alterations in leukocyte count (low early, high later).  Most patients 

recover 
spontaneously 
and completely 
within 1 week of 
symptom onset.  
However, 
patients with 
advanced age 
(>65) and chronic 
medical illness 
(eg, CAD, DM) 
are far more 
likely to develop 
complications. 

 
- Pneumonia is the MC complication of influenza and is the result of either secondary bacterial 

infection (eg, S pneumoniae) or direct viral attack (influenza pneumonia).  Patients with 
primary influenza pneumonia typically have an acute worsening of symptoms (dyspnea, 
cough), leukocytosis (although <15,000/mm3), hypoxia, and b/l, diffuse interstitial infiltrates 
on CXR.  Hospitalization with supplemental O2 support and antiviral (eg, oseltamivir) 
treatment is usually required. 

 
- Influenza may also cause complications in the muscle (myositis, rhabdomyolysis), heart 

(myocarditis, pericarditis), and CNS (encephalitis, transverse myelitis). 
 

- Secondary bacterial pneumonia is the most common complication of influenza but is rare in 
young individuals (most are age >65).  An exception occurs CA-MRSA, an organism that 
preferentially attacks young patients with influenza.  CA-MRSA causes severe, necrotizing 
pneumonia that is rapidly progressive and often fatal.  Manifestations include high fever, 
productive cough with hemoptysis, leukopenia, and multilobar cavitary infiltrates.  Most 



patients require admission to the ICU and broad-spectrum, empiric antibiotics, including 
either vancomycin or linezolid. 

- Aspergillus primarily affects immunocompromised patients and can cause the classic triad of 
fever, pleuritic chest pain, and hemoptysis.  Multilobar nodular or cavitary infiltrates may 
occur. 

- Septic emboli typically cause nodular and cavitary lesions (not reticulonodular patterns) on 
chest x-ray. 

 
- Influenza 
is a seasonal 
respiratory 
infection with 
peak prevalence 
in January and 
February.  .   
For adults with 
suspected or 

confirmed influenza, treatment is as follows: 
 

1. Those with no risk factors for influenza complications do not require diagnostic testing 
and are generally treated symptomatically. Antivirals can be considered in those without 
risk factors who come to the office within 48 hours of symptom onset as treatment may 
reduce symptom duration 

2. Those with risk factors (eg, age ≥65, chronic medical problems, pregnancy) for influenza 
complications should receive antiviral therapy (eg, oseltamivir), regardless of symptom 
duration.   
 

- CMV infection may cause a mononucleosis-like illness marked by fever, malaise, and absolute 
lymphocytosis.  Rhinorrhea is uncommon and pulmonary involvement rarely occurs unless 
there is significant immunocompromise (eg, HIV with CD4 <100/mm3). 

 
- S pneumoniae, S aureus, and (less commonly) P aeruginosa can cause secondary bacterial 

pneumonia in patients with influenza.  Patients with these infections have high fever, 
significant leukocytosis (>15,000/mm3), and lobar infiltrates on chest x-ray.  A patient with 
mild leukocytosis and bilateral, diffuse reticular infiltrates on chest x-ray likely has primary 
influenza pneumonia. 

 
- RSV infection and influenza share many clinical symptoms, but patients with RSV often have 

wheezing and rarely (<1%) have diffuse, bilateral reticular infiltrates. 
 
- Patients who are moderately or severely ill should not be given the influenza vaccine until 

symptoms abate. 
 

- Azithromycin may be prescribed for CAP in areas with low rates of S pneumoniae macrolide 
resistance.  Although atypical pneumonias (eg, Mycoplasma pneumoniae) share many 
symptoms with influenza and can be treated with azithromycin, the abrupt onset of 
symptoms makes influenza far more likely.lyme 

 



Epiglottitis  

Community 
acquired 
pneumonia 
(CAP) 

Patients with HIV are at increased risk for community-acquired pneumonia (CAP), particularly in 
the setting of advanced disease (CD4 count <200/mm3).  Streptococcus pneumoniae causes the 
majority of cases, likely due to increased rates of colonization and impaired immunity against 
encapsulated bacteria. 
 
Symptoms of bacterial CAP are similar in HIV-infected and uninfected individuals and include 
fever, pleuritic pain, dyspnea, and productive cough.  "Rusty sputum" is classic for pneumococcal 
pneumonia but may not always be present.  Diagnosis is confirmed by finding a lobar, interstitial, 
or cavitary infiltrate on chest imaging (eg, chest x-ray). 
 
Pneumococcal vaccination is recommended for all patients with HIV to reduce the risk of invasive 
S pneumoniae disease. 
 
Invasive aspergillosis often manifests with the classic triad of fever, pleuritic chest pain, and 
hemoptysis.  Imaging usually reveals focal lesions (nodules with or without cavitation).  This 
patient has a lobar infiltrate and CD4 count >50/mm3, making a bacterial or viral cause of CAP 
more likely. 
 
Coccidioidomycosis is a fungal infection endemic to the southwestern United States; it often 
manifests as CAP with hilar lymphadenopathy.  S pneumoniae is much more common. 
 
Klebsiella and Pseudomonas primarily cause nosocomial pneumonia.  Although Klebsiella can 
cause aspiration pneumonia, this patient has no clear features (eg, impaired consciousness, 
dysphagia) that put her at risk for aspirating. 
 
Patients with HIV are at increased risk of tuberculosis, which usually presents with subacute fever, 
cough, weight loss, and apical pulmonary disease (not lower-lobe pneumonia). 
 
Mycoplasma pneumoniae usually presents over days or weeks (not acutely) with headache, 
malaise, nonproductive cough, and low-grade fever. 
 
PCP is seen primarily in patients with CD4 counts <200/mm3 and manifests with indolent 
symptoms of dyspnea, nonproductive cough, and (usually) bilateral, diffuse interstitial infiltrates.  
This patient with a recent CD4 count of 300/mm3 who takes her antiretroviral therapy as 
prescribed is unlikely to have PCP. 
 
Patients with HIV have higher rates of Staphylococcus aureus CAP, which usually manifests as 
rapidly progressive necrotizing pneumonia.  However, S pneumoniae is far more common.  In 
addition, although S aureus infective endocarditis can cause septic pulmonary emboli or 
pneumonia, this patient does not have major risk factors (eg, advanced age, poor dentition, 
injection drug use) for infective endocarditis; her cardiac murmur timing and location are most 
consistent with an innocent "flow" murmur due to hyperdynamic circulation from fever. 

Aspiration 
pneumonia 

Poor dentition, which predisposes to a greater quantity of oral anaerobic organisms, increases the 
risk of anaerobic aspiration pneumonia.  Other risk factors for aspiration include forms of upper 
airway instrumentation (eg, ETT or NGT), GERD, dysphagia, and impaired consciousness. 
 



In supine patients, the posterior segments of the upper lobes and superior segments of the 
lower lobes are most affected, whereas in erect patients the bases of the lower lobes and the 
right middle lobe are most affected.  Adding an antibiotic, such as clindamycin, with anaerobic 
coverage is the most reasonable next step.  Other regimens include metronidazole with 
amoxicillin, amoxicillin-clavulanate, or a carbapenem.  High rates of failure are seen with 
metronidazole monotherapy. 
………………………………………….. 
M. pneumoniae is a highly infectious, low-virulence bacterium that is spread by direct contact 
with respiratory droplets.  Outbreaks are common among young individuals who share close 
quarters (eg, school children, college students, military recruits), with peak prevalence in the fall 
and winter.  Many infections are subclinical, but patients may develop illness in the upper or 
lower respiratory tract. 
 
M pneumoniae is the MCC of atypical pneumonia.  Symptoms are indolent and include headache, 
malaise, fever, and incessant dry cough.  Nonpurulent pharyngitis, macular skin rash, and 
subclinical hemolytic anemia (due to cold agglutinins) may occur.  WBC count is usually normal.  
CXR typically reveals interstitial infiltrates; a serous pleural effusion may be present in 
approximately 25% of patients.  Diagnosis is usually made with clinical and radiographic findings; 
laboratory testing is not generally needed in the outpatient setting.  Empiric treatment with PO 
antibiotics (eg, azithromycin) is almost universally effective. 
 
- Influenza tends to present with abrupt (eg, malaise, myalgia, fever, headache), not indolent, 

symptoms. 
- Legionella pneumophila usually causes high fever with prominent gastrointestinal (eg, 

vomiting, diarrhea) and 
systemic (eg, headache, 
confusion, malaise) 
symptoms.  Pulmonary 
manifestations (eg, cough, 
dyspnea) tend to evolve 
slowly over days.   
- Moraxella catarrhalis 
primarily causes otitis media 
(in children) and COPD 
exacerbations; it is an 
uncommon cause of 
pneumonia in healthy 
adults. 
- Parvovirus B19 may cause 
influenza-like symptoms 

(eg, myalgias, fever, malaise) and a malar rash.  Prominent pulmonary symptoms and an 
interstitial infiltrate are not typical.  
………………………………………….. 

- The triple combination of ampicillin, gentamicin, and metronidazole is sometimes used for 
abdominal infections. 

- C. burnetii is a rickettsial bacterium that causes Q fever via inhalation of contaminated 
aerosols from infected livestock or consumption of unpasteurized milk.  It is seen rarely in 
endocarditis in immunocompromised patients with underlying valvular disease. 



- Ciprofloxacin has good gram-negative coverage but is not effective for anaerobic or most 
gram-positive organisms. 

- Doxycycline is an appropriate antibiotic for outpatient community-acquired pneumonia in 
which macrolide resistance is suspected, but it does not have good activity against anaerobes. 

HCAP  

TB Isoniazid (INH) is not without adverse effects, however, and has been associated with severe INH 
hepatitis and a much milder hepatotoxicity. 
 
Isoniazid hepatitis presents with clinical manifestations that are similar to those seen with viral 
hepatitis.  The risk of developing this more ominous form of hepatotoxicity is estimated to be 
2.6% for those who drink alcohol daily, already have liver disease, or are age ≥50 years.  If s/s of 
INH hepatitis are observed, the drug should be d/c immediately. 
 
In contrast, it is estimated that 10-20% of patients taking INH will experience mild, subclinical 
hepatic injury demonstrated only by minor elevations in serum aminotransferases (typically < 100 
IU/L).  The prognosis is excellent in these patients and the condition is self-limited, allowing for 
INH therapy to be maintained with close follow-up.  If the pt is relatively young and otherwise 
asymptomatic, he can continue taking INH as long as her LFTs are regularly monitored and remain 
only mildly elevated. 
 
- Most of the first-line antituberculosis drugs are hepatotoxic and should be replaced by 

second-line antituberculosis drugs in patients who develop significant hepatotoxicity with 
the initial regimen.  

 
- Even if a patient's sputum is negative for acid-fast bacilli, she is not likely to have fully cleared 

the dormant bacilli after one month of treatment. 
 
- A liver biopsy is indicated in patients with asx elevation of liver enzymes of unknown 

etiology, as tissue examination will allow for a better understanding of the pathologic process 
involved. 

 
- There is some evidence that glucocorticoids are of benefit in the treatment of severe miliary 

tuberculosis.  
………………… 
Active tuberculosis is typically treated with 2 months of RIPE.  Most patients then transition to 
several months (usually 4) of INH and rifampin (RI) alone.  Drug side effects are common with 
treatment, most notably INH-induced hepatotoxicity and peripheral neuropathy. 
 
INH-induced peripheral neuropathy is caused by pyridoxine (vitamin B6) deficiency.  INH binds the 
active form of pyridoxine, resulting in renal excretion.  Most patients have large enough stores 
of pyridoxine to tolerate increased excretion; however, those with malnourishment, pregnancy, 
or certain comorbid illnesses (eg, DM [DM neuropathy, gloves...]) → deficiency.  Because 
pyridoxine serves as a crucial cofactor in the synthesis of neurotransmitters, deficiencies typically 
manifest with neurologic symptoms.  Most commonly, patients develop numbness and tingling in 
a "stocking-glove" distribution.  Physical examination usually reveals deficits in proprioception and 
vibration; over time, touch, pain, and temperature sensation may be affected. 
 



Those at high risk for pyridoxine deficiency (such as this patient with diabetes mellitus) should be 
given prophylactic pyridoxine supplementation while on INH. 
 
- Neuropathy caused by DM (microvascular nerve injury) or monoclonal plasma cell disorders 

(paraprotein neuropathy) usually begins in the feet with alterations in proprioception 
/vibratory sensation.  Paraprotein neuropathy may progress to motor weakness.   

 
Reactivation TB is common in patients with HIV, occurring at rates as high as 5%-10% each year.  It 
typically remains localized in the lungs, but immunosuppression may increase the risk of 
dissemination, substance abuse is the most common behavioral risk factor for TB. 
Reactivation TB often presents with slowly worsening subacute or chronic symptoms that may go 

unrecognized for months.  Low-grade fever, fatigue, and mild cough (prominent in the morning 
due to pooling of secretions overnight) are common initially.  Weight loss, chest pain, and dyspnea 
may occur as the disease progresses. 
 
Mycobacterium tuberculosis is an aerobic organism that preferentially infects the lung apices due 
to high oxygen tensions and slower lymphatic elimination (allowing for organism accumulation).  
Reactivation TB typically occurs at the site of latent infection (apical lobes). 

 
- Nearly one third of the worldwide population has latent tuberculosis (TB).  The risk of 

reactivation is fairly low in patients without HIV (lifetime risk ~10%); however, those with HIV 
are 30-100 times more likely to develop active disease.  As such, all patients newly diagnosed 
with HIV should receive latent TB testing with the tuberculin skin test (PPD) or interferon-
gamma release assay. 



PJP - A patient with a history of multiple same-sex partners has subacute pulmonary symptoms 
(dyspnea, dry cough, fever), tachypnea, hypoxemia, and bilateral interstitial infiltrates on 

chest x-ray, 
suggests 
PCP. Patients 
are at risk 
when CD4 
counts are 
<200/mm3 
(which is 
likely the 
case in a 
patient with 

oropharyngeal thrush).  Symptoms usually develop over several weeks, and fulminant 
respiratory failure is uncommon (unlike patients with other forms of immunosuppression 

who develop rapid, severe 
PCP symptoms).  Diagnosis 
requires the identification of 
organisms in respiratory 
secretions using microscopy 
with specialized stains.  
Induced sputum often 
provides adequate samples; 
bronchoscopy with BAL is 
used if induced sputum is 
unrevealing. 
 
- Patients with 
mild/moderate illness are 
treated with PO TMP-SMX, 
usually for 21 days whereas 
those with more severe 
disease (↑A-a gradient, 
↓PaO2, or ↑RR) often 
require IV therapy.  Because 
TMP-SMX may transiently 
worsen pulmonary function 
(likely due to the 

inflammatory effects of lysed organisms), corticosteroids (eg, prednisone) are used 
concomitantly in patients with impaired oxygenation (sat <92%, PaO2 <70 mm Hg, A-a 
gradient >35 mm Hg on RA). ART should be initiated within 2 weeks of PCP treatment to 
minimize drug-drug intractions, pill burden, IRS, and the risk of AIDS progression. 

 
- Alternate regimens: 

 
A. PO meds (mild to moderate dz) options:  



1. Dapsone PLUS TMP (both PO) 
2. PO Primaquine PLUS PO/IV Clindamycin 
3. Atovaquone PO suspension 

B. IV meds (mod-severe dz) options: 
1. IV pentamidine (reserved for pts w/ severe PCP who are intolerant to TMP-SMX) 
2. IV Primaquine PLUS IV Clindamycin 

………………………………………………… 
- Ceftriaxone PLUS azithromycin treats CAP, and vancomycin PLUS piperacillin-tazobactam 

treats HAP. 
- Pulmonary histoplasmosis usually causes focal or perihilar infiltrates (not diffuse interstitial 

infiltrates) on chest x-ray.   

Legionnaires 
disease 

- Travel-associated Legionnaires' disease due to contaminated water supplies is a well-
documented condition linked to cruise ships and hotels.  Symptoms that help distinguish an 
atypical pneumonia due to Legionella from other causes of CAP include high-grade fever 

(>38.8 C [101.8 F]), GI symptoms, 
and neurologic symptoms (eg, 
confusion, ataxia).  Lung 
examination typically shows rales, 
and chest radiograph most often 
reveals patchy unilobar or 
interstitial infiltrates.  
Hyponatremia and hepatic 
dysfunction are common. 



- Legionella pneumophila is a GN rod that stains poorly because it is primarily intracellular; 
therefore, sputum Gram stain showing many neutrophils but no organisms is also 
characteristic.  The definitive diagnosis may be made by culture PLUS urinary antigen testing.  
Legionnaires' disease is treated with antibiotics that achieve high intracellular concentration, 
particularly macrolides or fluoroquinolones.  The latter are favored when the illness is severe 
enough to warrant admission.  
…………………………………… 

- Amoxicillin/clavulanate has activity against beta-lactamase–producing Haemophilus and 
Moraxella species. 
- Ceftriaxone has good activity 
against pneumococcus as well as 
Haemophilus and Moraxella.  It 
does not have activity against L 
pneumophila or other causes of 
atypical pneumonia. 
- Vancomycin is used to treat 
patients with nosocomial 
pneumonia, when the probability 
of MRSA is higher.  Vancomycin has 
no activity against Legionella or 
most other causes of atypical 
pneumonia. 

PREVENTIVE MEDICINE 
Asplenia S pneumoniae is the MCC of sepsis in post-splenectomy patients. 

 
Following splenectomy, patients should be vaccinated for S pneumoniae PCV13 first, followed by 
PPSV23 at least 8 weeks later, 5 years later and again at age 65. These patients should also 
receive the meningococcal and Hib vaccines. Other vaccines including the Tdap and hepatitis 
vaccines (both HAV and HBV) should be given according to standard guidelines for non-
splenectomized patients. 
 



All patients should receive 
vaccines either ≥14 days before 
scheduled splenectomy or >14 
days after splenectomy. 
Although antibody titers are 
comparable if vaccines are given 
within 14 days of splenectomy, 
the functional activity of the 
antibodies is lower in these 
patients than in those receiving 
the vaccines after the 14th 
postop day. 

Immunizations  
- WHO: Hepatitis A Vaccine 

Two types of HAV vaccines are currently 
available internationally: 
 
1. Formaldehyde-inactivated vaccines: 

Inactivated HAV vaccines are used in 
most countries. Monovalent 
inactivated HAV vaccines are 
available in pediatric dose (0.5 ml) 
for children aged 1 year to 15 years, 
and in adult dose (1 ml). 

2. Live attenuated vaccines (based on 
H2 or LA-1 HAV strains): These 
vaccines are manufactured and used mainly in China and sporadically in the private sector 
in India. 

 
- IM inactivated influenza vaccine: The live intranasal influenza vaccine may be given as an 

alternative to (all must be met): 
1. healthy,  
2. nonpregnant adults  
3. age <50  
4. without high-risk medical conditions or  
5. contact with immunocompromised patients. 
The PCV13 is recommended for all adults age ≥65 followed by the PPSV23 at least 6-12 
months later (VS HIV, PCV13 then PPSV23: 8w, 5y, and again at the age of 65). Sequential 
PCV13 and PPSV23 are also recommended for adults age <65 with certain very high-risk 
comorbidities (eg, CSF leaks, HbS, cochlear implants, congenital or acquired asplenia, 
immunocompromised patients). PPSV23 alone is recommended as a one-time vaccine for 
adults age <65 who are current smokers or have other chronic medical conditions, including 



heart or lung disease, DM, and chronic liver disease. They should then receive sequential 
PCV13 and PPSV23 at age 65. 

 
- Nontypable Haemophilus influenzae is a common cause of exacerbations of chronic 

bronchitis in adults. However, infection with H influenzae type B is rare in adults and routine 
vaccination is not recommended. 

 
- Those with CD4 counts >200/mm3 are immunocompetent enough to clear attenuated 

infections and should receive varicella and MMR vaccinations if titers are low. 
 

- Varicella vaccination is typically given to children in 2 doses (age 12-15 months and 4-6 years).  
Adults with HIV should receive vaccination if titers are low (and CD4 count 
>200/mm3).Legionella 
 

- The tetanus-diphtheria toxoid booster (Td) vaccine should be given every 10 years to all 
adults age >18, with a Tdap booster as a onetime dose in place of Td.  

…………………………. 
- Meningococcal vaccination with a quadrivalent (serotypes A, C, Y, W135) conjugate vaccine is 

recommended for all adolescents. This patient received primary vaccination at the 
recommended age (age 11-18; 
preferred age 11-12). However, 
a pt would benefit from a 
booster vaccine for several 
reasons: 
1. ln general, a booster 
vaccine should be provided at 
age 16 (up to age 21) if the 
primary vaccine was at age <16. 

2. Meningococcal vaccination is also recommended before travel to highly endemic 
environments, such as most of sub-Saharan Africa and the Muslim hajj pilgrimage to 
Mecca, Saudi Arabia. 

3. ln addition, an increased risk of meningococcal meningitis is found among young adults in 
large groups living in close proximity, such as military recruits and first year college 
students residing in dormitories. 

Primary vaccination can also be given to adults age >18 who are at increased risk for invasive 
meningococcal disease (eg, complement deficiency, functional or anatomic asplenia). 

 
- The safety of live-attenuated vaccines in those receiving TNF antagonists (eg, adalimumab) is 

unknown, and these vaccines should be avoided in such patients. Examples include the 
intranasal influenza, varicella, and MMR vaccines. Influenza vaccine: the intranasal vaccine is 
likely less effective than the inactivated (IM) vaccine and is C/I in immunosuppressed patients. 

- Vaccination for yellow fever is recommended prior to travel to some countries in central 
Africa, many of which require evidence of vaccination for entry. However, C/I to this live-
attenuated vaccine include: 

1. Allergy to vaccine components (eg, eggs) 
2. AIDS (CD4 <200/mm2), certain immunodeficiencies (including those associated with 

thymus disorder), recent stem cell transplantation.  
3. Immunosuppressive therapy (eg, TNF antagonists, high-dose systemic corticosteroids). 



Individuals with these conditions who must travel to an endemic area should be provided 
with a medical waiver (documented in an international certificate of vaccination) and 
counseled on mosquito-protective measures. 
Bottomline: Meningococcal vaccination should be provided to all adolescents at age 11-12, 
with a booster recommended at age 16. 

- If a patient has not received Tdap as an adult, or if the prior vaccine history is unknown, the 
CDC recommends that Tdap be given, followed by Td every 10 years thereafter.  

- For adults age 
<65 with other chronic 
medical conditions that 
increase the risk of 
invasive pneumococcal 
disease (eg, heart or lung 
disease, DM, smoking, 
chronic liver disease), 
PPSV23 alone is 
recommended, followed 
by sequential PCV13 and 
PPSV23 at age 65. 
- Patients with 
chronic liver disease who 
contract viral hepatitis 
are at increased risk for 
complications. For this 
reason, they should 
receive vaccination 

against hepatitis A and B unless they have documented evidence of immunity. The HAV is 
given as a series of 2 doses, and the HBV in 3 doses. 

 



Mucormycosis - Spores (molds) are inhaled and convert to hyphae in the nasal turbinates and respiratory tree. 
Immunocompetent individuals rapidly clear the organism, but individuals with significant 
immunocompromise are at high risk for invasive disease. Patients with poorly controlled DM 

(especially with DKA) are most likely 
to develop mucormycosis.  Rhino-
orbital-cerebral mucormycosis is 
usually caused by Rhizopus species. 
Symptoms are acute Spores are 
inhaled and convert to hyphae in the 
nasal turbinates and respiratory tree. 
Local, necrotic spread (due to 
infarction of infected tissues) to the 
palate, orbit, and brain is common. 
Early diagnosis is critical as mortality 
rates are as high as 60%. Dx requires 
sinus endoscopy with cx and bx 
(histopathologic identification of 
organism) and culture.  

- Hyperbaric oxygen is sometimes 
used for mucormycosis, but data is 
lacking. Surgical debridement is 
required to eliminate the necrotic 
tissue. 

- Fluconazole and voriconazole are 
not effective treatments for mucormycosis. In patients with hematologic malignancy, 
voriconazole is an independent risk factor for developing mucormycosis.  
 

ENDEMIC FUNGI 



Histoplasmoisi - Histoplasma capsulatum is an endemic mycosis of the central and midwestern US that 
proliferates in soil 
contaminated by bird 
or bat droppings. 
Most infections are 
asx in 
immunocompetent 
individuals (<5% 
develop pulmonary or 
disseminated disease). 
However, patients 
with defects in CMI, 
such as those with 
advanced HIV (C04 
<100/mm2), are far 
more likely to develop 
progressive 
disseminated 
histoplasmosis (PDH) 
(>90%). 
 
PDH is marked by the 
spread of H 
capsulatum from the 
lungs through the 
lymph to the systemic 
circulation with 
resulting unchecked 

multiorgan infection. Patients develop a febrile, wasting disorder with prominent pulmonary 
(dyspnea, cough), mucocutaneous (papules, nodules), and reticuloendothelial (LAD, HSM) 
manifestations. Lab examination often shows pancytopenia (due to BM infiltration) and ↑ 
aminotransferase/LDH levels. Many patients have diffuse interstitial or reticulonodular 
infiltrates on CXR (as the lungs are the portal of entry). Diagnosis is confirmed most rapidly 
with serum or urine Histoplasma antigen immunoassay (SN >95%).  
 
Pts may initially be thought to have sarcoidosis (cough, hilar adenopathy, EN, and non-
caseating granulomas in an African American individual) but deteriorate following high-dose 
corticosteroid therapy. given the granulomas, infections such as tuberculosis (TB) or one of 
the TB-mimicking diseases (eg, histoplasmosis, blastomycosis) are possibilities. In regions 
where these organisms are endemic, infection must be excluded before immunosuppressive 
therapy is initiated. 
 
Histoplasma capsulatum (present as mold in soil and in bird and bat droppings) is endemic to 
the Mississippi and Ohio River basins. In an appropriate epidemiologic setting, pulmonary 
histoplasmosis should be considered when pulmonary symptoms are accompanied by 
mediastinal or hilar LNs (or masses) or by arthralgias and EN. 
 
Caseating granulomas are MC, but non-caseating granulomas (as seen in this patient) may be 



the only finding. Careful fungal tissue stains and culture, along with Histoptasma urinary 
antigen testing, are used for diagnosis. 
 
Patients with HIV who develop progressive disseminated histoplasmosis (PDH) require IV AmB 
(usually liposomal), a fungicidal agent. After 1-2 w of clinical improvement, most patients are 
switched to PO itraconazole fungistatic) for ≥1 year of maintenance therapy. Histoplasmosis 
is an opportunistic infection; therefore, all patients with HIV who develop PDH should be 
considered for ART (usually 2 w after starting antifungal therapy). 
 
Fluconazole is not as effective as itraconazole; itraconazole is the TOC for maintenance 
therapy or mild or limited disease. 
 
Caspofungin is an effective second-line treatment for aspergillosis (after vori). It is not used in 
the treatment of histoplasmosis. 
………………………………………………………………….. 

- Blastomyces (associated with contact with soil or rotting wood, with dissemination in 
immunocompromised hosts presenting as skin lesions, osteolytic bone lesions, or prostate 
involvement) is also present in Mississippi. However, hilar adenopathy is more suggestive of 
histoplasmosis. 
 

- PCP → subacute pulmonary symptoms (often with hypoxia) and fever. Patients with 
suspected PCP who have negative induced sputum samples often receive bronchoscopy with 
BAL. PCP does not commonly cause LAD, HSM, or pancytopenia. 
 

- Most patients with suspected histoplasmosis receive fungal blood cultures; however, cx 
results usually take 4-6 weeks for incubation. Therefore, urine or serum Histoplasma antigen 
is the test of choice for diagnosis (highly SN and rapid). 
 

- A bx of an enlarged LN is rarely required to diagnose histoplasmosis. Disseminated TB (which 
can be diagnosed by LN bx) could explain many of this patient's findings; however, cutaneous 
lesions are uncommon, and the combination of pulmonary, mucocutaneous, and 
reticuloendothelial findings in the correct epidemiologic setting (eg, recent move to Missouri) 
make PDH more likely 
 

Coccidio - Coccidioides is an endemic mold of the desert southwest whose spores are easily aerosolized 
in the dry months after a rainy season. Inhalation of a single arthroconidium is sufficient to 
cause infection (usually 7-14 d after inoculation). Symptoms may be subclinical, but many 
patients (>50%) develop subacute (illness lasting >1w) community-acquired pneumonia (CAP) 
(low-grade fever, chest pain, productive cough, lobar infiltrate) often accompanied by 
arthralgias, erythema nodosum, or erythema multiforme. This clinical syndrome is also called 
Valley Fever, and symptoms frequently last weeks or months. 
 
Diagnosis should be suspected in any patient living in or traveling to an endemic region 
(particularly Arizona or California) who has a lower respiratory illness lasting >1 week. 
Confirmation primarily relies on serologic testing, but cultures are often sent. Most patients 
who are otherwise healthy and have mild or moderate disease do not need antifungal 
treatment and can have regular follow-up to ensure resolution. However, patients with 
severe disease or certain risk factors (eg, HIV, immunosuppressive medications, diabetes 



mellitus) are much more likely to develop dissemination (bones, CNS, skin); these patients 
require antifungal treatment (eg, ketoconazole, fluconazole). 
 

- Chlamydia psittaci is usually acquired through close contact with birds and causes the abrupt 
onset of fever, dry cough, and headache. 

 
- Nocardia asteroides may cause pulmonary or cutaneous infection; however, patients are 

almost always immunocompromised (eg, HIV, glucocorticoid therapy, DM), and infection 
frequently involves the CNS.  

 
- Sporothrix schenckii is a fungus that primarily causes ulcerative, nodular lesions of the skin. 

Blastomycosis 

 
- Blastomycosis: The Great Lakes region of North America is a bi-national Canadian-American 

region that includes portions of the eight U.S. states of Illinois, Indiana, Michigan, Minnesota, 
New York, Ohio, Pennsylvania and Wisconsin as well as the Canadian province of Ontario. 



Blastomycosis is a fungal infection that occurs most often in the vicinity of the Great Lakes, 
Mississippi river and Ohio River basins (Wisconsin has the highest infection rate). The 
pulmonary symptoms and chest x-ray findings of Blastomycosis may resemble TB and 
histoplasmosis. 
 
Bone, prostate, and the CNS are also frequently involved. Skin lesions of blastomycosis have a 
characteristic presentation of heaped-up verrucous or nodular lesions with a violaceous hue 
that may evolve into microabscesses. Some patients may develop skin involvement despite 
having no symptoms from the primary pulmonary infection. Disseminated disease can occur in 
both immunocompetent and immunocompromised patients, but it is usually more severe in 
immunocompromised individuals. 
 
A 3-month history of low-grade fever, night sweats, productive cough, and weight loss 
could be explained by chronic infection (TB, endemic fungus), malignancy, or rheumatologic 
disease. 
 
Systemic Blastomycosis may cause characteristic ulcerated skin lesions and lytic bone lesions. 
 

- Oral anaerobic bacteria are less likely to cause disease in the aerobic sinus environment. P. 
aeruginosa is an aerobic gram-negative organism that can cause a variety of infections, 
including endophthalmitis. This infection usually manifests with acute ocular pain and 
decreased visual acuity after eye trauma or surgery. 

- Staphylococcus aureus and Streptococcus pneumoniae are common causes of bacterial 
sinusitis. Severe cases may result in complications, including osteomyelitis; however, 
symptoms typically arise over days or weeks and would not be associated with necrosis of the 
hard palate and turbinate. 

- Actinomyces and Nocardia are GP rods (and Nocardia is also weakly acid-fast). Nocardia often 
presents as a subacute pneumonia that mimics tuberculosis infection. The majority of patients 
are immunocompromised. Actinomyces causes abscesses (painless, slow growing) primarily 
at the head and neck with characteristic granular yellow pus ("sulfur granules"). It can also 
cause indolent pulmonary disease, Infections occur mainly in patients w/ immunocompromise 
(eg, DM) after dental procedures. 

- Disseminated Tb may affect many organs and tissues including the peritoneum, cervical lymph 
nodes, eyes, bones, and skin. Risk factors for Tb include homelessness, alcoholism, 
immunosuppression, and work in the healthcare field.  

- Aspergillosis is caused by Aspergillus molds (various species) and MClyCes invasive pulmonary 
infection in immunocompromised patients (may cause mediastinal LAD). Cutaneous 
manifestations are unusual, and culture/fungal stains show mold rather than the yeast seen 
in blastomycosis. it is a leading cause of pneumonia in patients with dprolonged neutropenia. 
Aspergillosis is not a likely cause of pulmonary infection in an immunocompetent individual. 

- Coccidioidomycosis causes predominantly pulmonary infections ("valley fever"). It has been 
reported in a wide geographic distribution but is found primarily in the desert Southwest and 
Central Valley of California. Skin manifestations, although uncommon, include erythema 
nodosum and erythema multiforme. Raised and ulcerated lesions are more typical of 
blastomycosis. 

- Histoplasmosis is a soil-based fungus. It usually causes an asymptomatic or mild pulmonary 
infection. lmmunocompromised patients with disseminated disease may develop papular, 
crusting skin lesions, but disseminated infection is rare in immunocompetent patients. 
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- Hypersensitivity pneumonitis can form non-caseating granulomas in time, but symptoms 

caused by a hypersensitivity reaction should improve with corticosteroid (vs histo) 

RANDOMS 
Adult Still's 
disease (ASD) 

an inflammatory disorder characterized by recurrent high fever (≥39; the fever of ASD is usually 
quotidian (a daily recurring fever) or double-quotidian (two fever spikes per day), arthritis, and an 
evanescent salmon-colored rash (maculopapular, NONpruritic, affecting trunk and extremities 
during febrile episodes) typically found on the trunk. Pharyngitis, LAD, and a number of 
nonspecific hematologic findings, including leukocytosis, may be present.  
 
   ● The clinical course of ASD can be divided into three main patterns: monophasic, intermittent, 
and chronic. Systemic manifestations predominate in the two former patterns, while articular 
involvement predominates in patients with chronic disease.  
 
   ● The macrophage activation syndrome (MAS) occurs in a minority of patients with ASD. MAS is 
the term used for hemophagocytic lymphohistiocytosis (HLH) occurring in the context of ASD or 
Still's disease in children. Bone marrow aspiration is the most sensitive means of diagnosing 
reactive hemophagocytic syndrome (RHS).  
 
   ● ASD has been associated with markedly elevated serum ferritin concentrations in as much as 
70 percent of patients. Serum ferritin values above 3000 ng/mL in a patient with compatible 
symptoms should lead to suspicion of ASD in the absence of a bacterial or viral infection. (See 
'Serum ferritin' above.) 
 
   ● ASD is usually seronegative for ANA or RF. However, a low titer ANA or RF can occur and do 
not exclude the diagnosis.  
 
   ● ASD is a diagnosis of exclusion. The diagnosis is based upon the presence of characteristic 
clinical and laboratory findings, such as daily spiking fever, the characteristic evanescent rash, 
arthralgia or arthritis, and leukocytosis; and the exclusion of infectious, malignant, autoimmune 
and other conditions that may be confused with ASD. A markedly elevated serum ferritin may also 
be present. There is no specific test or combination of tests that can be used to establish the 
diagnosis of ASD.  
 
   ● A variety of classification criteria have been proposed for use in research; the Yamaguchi 
criteria are most widely used. 

Misc - ASO titers are used to diagnose recent GAS infection (streptococcal pharyngitis) in patients 
with suspected acute rheumatic fever. 



- Group B streptococcus (Streptococcus agalactiae) is a common cause of skin and soft-tissue 
infections (eg, pyoderma, cellulitis). It rarely causes IE. When it does occur, it is typically found 
in immunosuppressed patients. 

- Haemophilus influenzae is a colonizer of the upper respiratory tract. It typically causes upper 
respiratory tract infections, bronchitis (primarily in patients with COPD), and pneumonia. 
However, H influenzae pneumonia usually presents with noncavitating infiltrates. 

- Lung adenocarcinoma can present with fever, weight loss, dyspnea, and pleural effusion. 
However, lung cancer usually metastasizes to the liver, bone, brain, and adrenal glands. 

- TB can present with fever and weight loss. GI TB most commonly involves the liver, intestine, 
and peritoneum. However, splenic involvement is less common, and symptoms are more 
chronic in nature. 

- Malaria can cause fever, chills, and fatigue; anemia, thrombocytopenia, and jaundice are also 
common. Splenic abscess is not seen with malaria although splenomegaly can be present. 

- Rash involving palms hand soles: 
     - RMSF 
     - TSS 
     - Syph 

- Ciprofloxacin covers many gram-negative organisms and some GP organisms (excluding most 
streptococci), but it does not provide reliable coverage for anaerobic organisms. It is often 
used for genitourinary and gastrointestinal infections 

- Clindamycin is effective against gram-positive bacteria and anaerobes but not against most 
gram-negative organisms (eg, Eikenel/a corrodens). It is used for some lung abscesses, skin 
and soft-tissue infections, and female upper reproductive tract infections (in combination) 

- Erythromycin is sometimes used as a second-line agent in the treatment of gonococcal or 
chlamydia! urethritis. 

- HAV usually causes an acute, self-limited infection marked by flu-like symptoms, abdominal 
pain, and jaundice 

Clostridium 
septicum 

causes spontaneous gas gangrene with acute fever, severe muscle pain, and bullous, taut skin 
lesions.  Infections primarily involve the extremities. 
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US-MLE Step 2 CK – UW Explanations/Tables 

INTERNAL MEDICINE 

GASTROINTESTINAL & NUTRITION 
ASCITES 

****** Ascites fluid characteristics 

Color 

• BLOODY: trauma, iatrogenic (e.g., bx, paracentesis), 

malignancy (tumor eroding blood vesselsHCC is MCC of 

bloody), TB (rarely) 

• MILKY: chylous 

• TURBID: possible infection 

• STRAW COLOR: likely more benign causes 

Bloody 

ascites • Acitic fluid with RBC > 50,000 mm3 

Neutrophi

ls • ≥250/mm3: peritonitis (secondary or spontaneous bacterial) 

Total 

protein 

• ≥2.5 g/dL (high-protein ascites) 

o CHF, constrictive pericarditis, peritoneal carcinomatosis, TB, 

Budd-Chiari syndrome, fungal 

• <2.5 g/dL (low-protein ascites) 

o Cirrhosis, nephrotic syndrome 

SAAG 

• ≥1.1 g/dL (indicates portal hypertension) 

o Presinusoidal: splenic or portal vein thrombosis, 

schistosomiasis 

o Sinusoidal (hepatic): cirrhosis, alcohol-related liver disease, 

liver METASTASIS. 

o Postsinusoidal: Cardiac ascites (RHF, cons peri), Budd-Chiari 

syndrome. 

o Pathophysiology:  

▪ Cirrhosis (3 main theories): 

- Arterial vasodilation hypothesis (This is the most 

recent theory): Portal hypertension → vasodilation → 

reduced SVR and reduced MAP → Activation of 

endogenous vasoconstrictors, renal sodium and water 

retention, and renal vasoconstriction → hyperdynamic 

circulation 

- Underfill theory: argues that inappropriate splanchnic 

sequestration causes reduced intravascular volume 

and subsequent renal sodium and water retention 

- Overflow theory: States that the retention occurs 

without intravascular volume depletion. 

▪ Right-sided heart failure (RHF): backflow of blood 

obstructing the venous outflow of the liver (Therefore, 



2 
 

especially pulmonary hypertension has a negative impact 

on the liver in the long run). 

▪ Budd-Chiari syndrome: congestion of the portal/hepatic 

collateral veins and hypertrophy of the caudate lobe of 

the liver → compression of the sinusoids and intrahepatic 

IVC 

• <1.1 g/dL (absence of portal hypertension) 

o Hypoalbuminemia 

▪ Nephrotic syndrome → primary renal sodium retention. 

▪ Severe malnutrition 

▪ Protein-losing enteropathy 

o Malignancy (e.g., peritoneal carcinomatosis): Various 

mechanisms of malignant-related ascites exist:  

▪ Peritoneal carcinomatosis (e.g., bladder ca, ovarian ca, 

and mesotheliomas) → blockage of lymphatic channels 

and increased vascular permeability → accumulation of 

peritoneal fluid (May occur in combination with liver 

metastases [especially with colonic, breast, pancreatic, and 

lung cancer] and therefore portal hypertension). 

▪ Lymph obstruction (by a lymphoma) → chylous ascites  

▪ If an underlying liver condition exists (typically HCC) → 

loss of synthetic liver function or portal vein 

thrombosis 

o Infectious (e.g., TB): production of protein-rich fluid from 

tubercles. 

o Pancreatitis:  pancreatic fluid in the peritoneal cavity 

CHF = congestive heart failure; SAAG = serum-ascites albumin 

gradient; TB = tuberculosis. 

Ascites can be due to portal hypertensive (eg, cardiac ascites, cirrhosis) or 

non-portal hypertensive (eg, malignancy, pancreatitis, nephrotic 

syndrome, TB) causes.  Assessment of color, neutrophil count, total protein, 

and the serum-to-ascites albumin gradient (SAAG) in ascitic fluid 

analysis can help to diagnose the etiology. 

SAAG is useful to differentiate between portal and non-portal hypertensive 

etiologies.  A SAAG >1.1 g/dL indicates portal hypertension while a SAAG 

<1.1 g/dL suggests other causes. 

A patient with progressive abdominal distension and shifting dullness on 

examination has new-onset ascites, characterized by the accumulation of 

fluid within the peritoneal cavity.  Ascites may occur in a variety of diseases 

(eg, peritoneal metastasis, congestive heart failure); however, in this patient 

with a history of heavy alcohol use and stigmata of chronic liver disease 

(eg, spider angioma, scleral icterus) on examination, it likely occurred 

from cirrhosis. 
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Cirrhosis is characterized by progressive liver fibrosis, which results in the 

formation of a high-resistance system (ie, portal hypertension).  This 

results in the following alterations: 

1. Nitric oxide and other vasodilatory factors are formed, possibly 

from bacterial products (eg, endotoxin) that accumulate due to the 

reduced host defenses (eg, impaired reticuloendothelial function) 

and increased portosystemic shunting (eg, decreased toxin 

clearance) seen with cirrhosis. 

2. Splanchnic vasodilation occurs as a result, leading to 

significantly decreased systemic vascular resistance (SVR) and a 

compensatory increase in heart rate and cardiac output 

(hyperdynamic circulation). 

3. The renin-angiotensin-aldosterone system (RAAS) is activated and 

antidiuretic hormone is released to maintain renal perfusion, 

leading to retention of sodium and water. 
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Hyperdynamic circulation and resistance to flow promote third spacing of 

fluids into the abdominal cavity while low oncotic pressure (ie, 

hypoalbuminemia due to impaired synthetic function) reduces fluid 

resorption from the interstitium.  This results in a vicious cycle of 

hypervolemia and third spacing, promoting the formation of ascites. 

…… 

Patients with ascites from cirrhosis have increased RAAS activity in 

response to the low SVR associated with splanchnic vasodilation.  This 

results in increased circulating angiotensin levels (promoting renal 

vasoconstriction) and retention of urinary sodium (promoting volume 

retention).  Although this compensatory mechanism is required to 

overcome the effects of splanchnic vasodilation, excessive renal 

vasoconstriction can cause renal hypoperfusion and kidney injury (eg, 

hepatorenal syndrome). 

Severe hypothyroidism can lead to accumulation of mucopolysaccharides 

in the interstitial space, which promotes development of nonpitting edema 

(eg, myxedema), and ascites may occur.  However, other signs of 

hypothyroidism would be expected (eg, cold intolerance, constipation, 

periorbital edema), and spider angioma and sclera icterus would not occur. 

Ascites fluid characteristics 

Color 

• Bloody: trauma, malignancy, TB (rarely) 

• Milky: chylous 

• Turbid: possible infection 

• Straw color: likely more benign causes 

Neutrophils 
• ≥250/mm3: peritonitis (secondary or spontaneous bacterial) 

Total 

protein 

• ≥2.5 g/dL (high-protein ascites) 

o CHF, constrictive pericarditis, peritoneal 

carcinomatosis, TB, Budd-Chiari syndrome, fungal 

• <2.5 g/dL (low-protein ascites) 

o Cirrhosis, nephrotic syndrome 

SAAG 

• ≥1.1 g/dL (indicates portal hypertension) 

o Cardiac ascites, cirrhosis, Budd-Chiari syndrome 

• <1.1 g/dL (absence of portal hypertension) 

o TB, peritoneal carcinomatosis, pancreatic ascites, 

nephrotic syndrome 

CHF = congestive heart failure; SAAG = serum-ascites albumin gradient; TB = tuberculosis. 
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A patient with abdominal distension, weight gain, and a fluid wave has 

ascites.  Although ascites can result from multiple disease processes,the 

most common etiology is cirrhosis, as suggested by this patient's 

shrunken, nodular liver on ultrasound, stigmata of chronic liver disease (ie, 

scleral icterus, palmar 

erythema, spider 

angiomas), and history 

of heavy alcohol use. 

Evaluation of new-

onset ascites 

includes diagnostic 

paracentesis for fluid 

analysis.  Ascitic fluid 

color assessment, total 

protein count, and 

serum-ascites albumin 

gradient (SAAG; 

calculated by 

subtracting the peritoneal fluid albumin concentration from the serum 

albumin concentration) are performed to confirm the underlying 

etiology.  Patients with cirrhosis typically have clear, yellow-tinged ascites 

with low protein (<2.5 g/dL) and a high SAAG (≥1.1 g/dL). 

Cell count and differential are also performed in all patients to rule 

out spontaneous bacterial peritonitis, a life-threatening infection of the 

ascitic fluid.  Peritonitis symptoms usually include fever, abdominal pain, 

and mental status changes; however, findings may be subtle in early 

infection.  The diagnosis is confirmed by an absolute polymorphonuclear 

cell count ≥250/mm3.  Further testing is based on clinical presentation and 

is not required in patients with a presentation suggestive of ascites from 

cirrhosis. 

Miscellaneous ascitic fluid tests (perform when clinically indicated) 

Bilirubin 
• ↑ In biliary or bowel perforation 

Glucose 

• ↓ In infection, malignancy, bowel 

perforation 

LDH 

• ↑ In infection, malignancy, bowel 

perforation 
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Amylase 
• ↑ In pancreatic ascites 

Triglycerides 
• ↑ In chylous ascites 

Cytology 
• Suspected malignant ascites 

Gram stain and 

culture 

• Suspected bacterial peritonitis 

……. 

The ascites bilirubin level is elevated in the setting of a perforated biliary 

duct or bowel.  Patients typically have brown (bilious) ascites, and present 

with sudden-onset, severe abdominal pain with peritoneal signs (eg, 

guarding). 

Cytology should be performed for patients in whom there is a concern for 

underlying malignancy—usually those with persistently bloody ascites and 

cachexia.  Yellow ascitic fluid is more suggestive of benign ascites from 

cirrhosis. 

Fluid pH is obtained when assessing pleural fluid (ie, after a thoracentesis), 

and a low pH (<7.30) often indicates infection, malignancy, or rheumatoid 

effusion.  pH does not have diagnostic value in a paracentesis. 

(Glucose and lactate dehydrogenase levels are obtained in patients with 

signs or symptoms concerning for infection, malignancy, or bowel 

perforation.  These tests are less specific for infection than cell count and 

differential and are not indicated for routine screening.  They are usually 

reserved for patients in whom there is high clinical suspicion (eg, fever, 

weight loss, severe abdominal pain). 
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SPONTANEO

US 

BACTERIAL 

PERITONITIS 

(SBP) 

Spontaneous bacterial peritonitis 

Clinical 

presentation 

• Temperature >37.8 C (100 F) 

• Abdominal pain/tenderness 

• AMS (abnormal connect-the-numbers test) 

• HoTN, hypothermia, paralytic ileus with severe 

infection 

Diagnosis from 

ascitic fluid 

• PMNs >250/mm3 

• Positive culture, often GN organisms (eg, E 

coli, Klebsiella) 

• Protein <1 g/dL 

• SAAG >1.1 g/dL 

Treatment 

• Empiric antibiotics - third-generation 

cephalosporins (eg, cefotaxime) 

• Fluoroquinolones for SBP prophylaxis 

PMN = polymorphonuclear leukocytes; SAAG = serum-ascites albumin gradient; SBP = 

spontaneous bacterial peritonitis. 

A patient has cirrhosis and ascites accompanied by fever and lethargy, a 

presentation concerning for spontaneous bacterial peritonitis (SBP) and 

hepatic encephalopathy.  The asterixis (flapping hand tremor), ascites, and 

laboratory abnormalities are all manifestations of his underlying 

cirrhosis.  SBP superimposed on cirrhosis can be a subtle presentation, 

requiring a low threshold of suspicion.  Fever and subtle changes in 

mental status are the most common symptoms, while abdominal pain 

often less prominent than in peritonitis due to other causes. 

For making the diagnosis, paracentesis is the test of choice with the main 

diagnostic criteria being a positive ascites fluid culture and neutrophil 

count of >250/mm3.  Paracentesis should be done before antibiotic 

therapy is initiated as therapy often results in negative ascites 

cultures.  Enteric organisms such as Escherichia coli and Klebsiella are the 

most commonly cultured organisms followed by the streptococcal species; 

empiric therapy usually includes a third-generation cephalosporin. 

…….. 

There is nothing in this patient's presentation to suggest colon 

pathology.  A barium enema or colonoscopy is unlikely to be helpful. 

Diagnostic laparoscopy may rarely be required in patients with peritoneal 

signs on examination if imaging studies have not revealed a 

source.  However, the paracentesis results can also help distinguish 
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between SBP and bacterial peritonitis secondary to other causes such as 

intestinal perforation or abscess. 

Although fever and mental status changes are common signs in 

meningoencephalitis, a patient with ascites and abdominal pain should 

first be evaluated for SBP as it is much more prevalent in patients with 

cirrhosis.  Lumbar puncture is much less likely to yield a diagnosis. 

Serum AFP level is elevated in patients with hepatocellular carcinoma, 

which is a possibility in this patient given his underlying 

cirrhosis.  However, his acute changes (fever and altered mental status) are 

more concerning for SBP, which should be ruled out first. 

This patient's presentation is consistent with spontaneous bacterial 

peritonitis (SBP), an ascitic fluid infection without an obvious 

intraabdominal surgical etiology.  SBP is most likely due to either intestinal 

bacterial translocation directly into the ascitic fluid or hematogenous 

spread to the liver and ascitic fluid (due to other bacterial infections). 

Patients with cirrhosis are often relatively hypothermic, and any 

temperature ≥37.8 C (100 F) warrants investigation.  Other manifestations 

of SBP may include diffuse abdominal discomfort/tenderness and/or 

mental status changes.  The Reitan trail test, a timed connect-the-numbers 

test similar to children's connect-the-dots pictures, is excellent for use in 

detecting subtle mental status changes sometimes present in patients 

with cirrhosis and SBP.  Hypotension, hypothermia, or paralytic ileus 

(dilated loops of bowel on x-ray) indicate severe SBP.  As the vast majority 

of cases of SBP are associated with cirrhosis, the serum-ascites albumin 

gradient (SAAG) is usually ≥1.1 g/dL (a SAAG <1.1 g/dL makes SBP 

unlikely).  Ascitic fluid with a polymorphonuclear leukocyte (PMN) count 

≥250/mm3 and positive peritoneal fluid culture confirm the diagnosis. 

………… 

Patients with chronic alcohol use can develop acute pancreatitis with 

diffuse abdominal pain and ileus, but nausea and vomiting are common in 

these patients and the pain frequently radiates to the back. 

Alcoholic hepatitis can also present similarly to SBP with fever, right upper 

quadrant abdominal pain, and peripheral leukocytosis.  However, alcoholic 

hepatitis does not usually cause diffuse abdominal pain and decreased 

bowel sounds.  Encephalopathy is seen only in severe cases. 

The absence of free air under the diaphragm on x-ray makes bowel 

perforation less likely in this patient.  Ascites separates the visceral and 

parietal peritoneal surfaces and prevents development of a rigid abdomen, 

even with organ perforation.  As a result, presentation of secondary 

peritonitis (ascitic infection due to a surgically treatable intraabdominal 



9 
 

source such as perforated peptic ulcer) can be difficult to distinguish from 

SBP. 

Small bowel obstruction (SBO) may present with diffuse abdominal pain 

and dilated loops of small bowel, but nausea and vomiting are much more 

common and bowel sounds tend to be high-pitched initially.  Dilated loops 

of large bowel would not be expected with SBO (although air in the colon 

can sometimes be seen with partial SBO). 
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CIRRHOSIS 

Alcoholic liver disease and 

hepatitis C are the most 

common causes of cirrhosis. 

 

 

 

 

 

 

 

 

 

Macrocytic anemia, parotid enlargement (fatty infiltration), and AST:ALT 

ratio ≥2:1 suggest alcohol as the cause of cirrhosis. 

 

Patients with compensated cirrhosis typically either are asymptomatic or 

have nonspecific symptoms (e.g., fatigue, generalized weakness, 
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intermittent N).  In contrast, those with decompensated cirrhosis may have 

jaundice, pruritus, upper gastrointestinal bleeding, abdominal distension 

due to ascites, or confusion due to hepatic encephalopathy. 

 

If the initial evaluation (history, examination, basic laboratory studies) 

reveals clinical findings consistent with alcohol liver disease, further 

evaluation for an underlying cause is not indicated.  Instead, management 

goals should include identifying and treating reversible factors and 

potential complications (eg, variceal hemorrhage, hepatocellular 

carcinoma).  Esophageal varices are the major cause of morbidity and 

mortality and can occur in 30%-60% of patients with cirrhosis.  As a result, 

all patients with cirrhosis should undergo screening endoscopy to exclude 

varices, determine risk of variceal hemorrhage, and indicate strategies for 

prevention of hemorrhage. 

If US revealed no liver masses suggestive of HCC, there is no need for CT 

scan of the abdomen to visualize potential masses.  However, all patients 

with cirrhosis should have a screening US every 6 months. 

A1AT deficiency should be suspected in patients with evidence of early 

onset obstructive lung disease or liver disease.  However, liver disease in 

patients with AAT deficiency typically presents at a young age (eg, 10-30), 

and testing for AAT deficiency is not necessary in those with cirrhosis who 

have a clear history of and supporting laboratory evidence for heavy 

alcohol use. 

 

Although liver biopsy is the gold standard for confirming cirrhosis, it is not 

required if the clinical findings (eg, presentation, laboratory findings, 

radiology studies) strongly suggest both cirrhosis (eg, ascites, portal 

hypertension) and its cause (eg, alcohol history, AST:ALT ratio), as in this 

patient. 

The serum ammonia level is usually checked in patients with cirrhosis and 

suspected hepatic encephalopathy.  In patients without clinical evidence of 

encephalopathy (eg, confusion, neurologic impairment, sleep 

disturbances), screening ammonia levels should not be checked routinely 

as they are neither sensitive nor specific. 

Hemochromatosis should be suspected in patients with skin 

hyperpigmentation and liver function abnormalities.  Other common 

manifestations are diabetes and arthralgia. 

 

A patient with hepatic cirrhosis has developed ascites (ie, peritoneal fluid 

on ultrasound).  Given his heavy alcohol intake and history of alcoholic 

hepatitis, this presentation suggests decompensated alcoholic cirrhosis. 
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Cirrhosis develops in the setting of chronic liver disease (eg, alcohol use, as 

in this patient), which leads to progressive hepatic fibrosis and 

regenerative nodule formation.  Although advanced cirrhosis is irreversible, 

many patients have concurrent alcohol-related liver inflammation and 

active fibrogenesis that improves with abstinence from alcohol.  In 

addition, abstinence leads to a reduction in portal pressure, which can 

make ascites more diuretic-responsive and ultimately aids in its 

resolution.  Alcohol cessation also carries a significant survival 

benefit compared with patients who continue to drink and should be 

recommended in all patients with cirrhosis.  Baclofen has been shown to 

decrease alcohol cravings in patients with alcoholic liver disease and can 

help with cessation. 

……. 

In patients with cirrhosis, the renin-angiotensin-aldosterone system 

counteracts the effects of splanchnic vasodilation to prevent systemic 

hypotension.  Because ACE inhibitors blunt this important compensatory 

response, they should be avoided in all patients with cirrhosis. 

Nonselective beta blockers are used to prevent bleeding in patients with 

known esophageal varices; however, they can be harmful in patients with 

ascites due to progressive hypotension.  In this patient with ascites and no 

known esophageal varices, nonselective beta blockers should be avoided. 

Diuretics (eg, spironolactone, furosemide) can improve ascites by inducing 

natriuresis and are considered first-line therapy in addition to alcohol 

abstinence and a low-sodium diet.  However, they would not be expected 

to reverse liver inflammation. 

Ursodeoxycholic acid prevents the accumulation of toxic bile acids in the 

liver and can effectively reverse liver inflammation in patients with primary 

biliary cholangitis.  However, it has no role in the management of alcoholic 

cirrhosis. 
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Patients with small varices that demonstrate bleeding risk factors or those 

with medium or large esophageal varices should receive primary 

prophylaxis to prevent bleeding. 

Primary prophylaxis can be achieved either with endoscopic variceal 

ligation (EVL) or administration of a nonselective beta blocker such as 

propranolol or nadolol.  Nonselective beta blockers reduce portal venous 

pressure by blocking the adrenergic vasodilatory response of the 

mesenteric arterioles, which results in unopposed alpha-adrenergic tone, 

vasoconstriction, and reduced portal blood flow.  The choice of beta 

blocker or EVL depends on patient preference and the size of the varices 

(EVL is preferred for larger varices). 

- Lactulose and rifaximin are treatments for HE, which commonly presents 

with confusion, neurologic impairment (eg, asterixis), or sleep 

disturbances.  However, unlike variceal bleeding, hepatic encephalopathy 

does not typically require primary prophylaxis. 

-  

- Furosemide and spironolactone are first-line therapy for ascites due to 

cirrhosis.  Large-volume therapeutic paracentesis is indicated in case of 

respiratory compromise or significant abdominal discomfort. 
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- ACE inhibitors do not 

have a role in the 

management of 

cirrhosis. 

- Compensated cirrhosis 

without evidence of 

complications (eg, 

variceal hemorrhage, 

encephalopathy) is not a 

sufficient criterion for 

transplantation.  In 

general, abstinence from 

alcohol for >6 months is 

required 

- A transjugular 

intrahepatic 

portosystemic 

shunt (TIPS) is often used as salvage therapy in patients with refractory 

ascites or esophageal varices who have failed endoscopic or medical 

management. 
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Initial treatment of suspected variceal bleeding includes volume 

resuscitation, through 2 to 3 large-bore peripheral intravenous 

lines.  Prophylacticantibiotics (eg, ceftriaxone) should be given to cirrhotic 

patients with gastrointestinal bleeding to decrease infectious 

complications, recurrent bleeding, and mortality.  Somatostatin 

analogues (eg, octreotide) inhibit the release of vasodilator hormones, 

which leads indirectly to splanchnic vasoconstriction and decreased portal 

flow. 

Urgent endoscopy (within 12 hours) can diagnose and treat (eg, 

endoscopic band ligation, sclerotherapy) active bleeding.  Patients 

with uncontrollable bleeding require temporary balloon tamponade (eg, 

Sengstaken-Blakemore, Minnesota, Linton-Nachlas tubes) as a short-term 

measure until more definitive therapy, including transjugular intrahepatic 

portosystemic shunt (TIPS) or shunt surgery.  Patients without further 

bleeding after endoscopy can be monitored and receive secondary 

prophylaxis (beta blocker) with repeat endoscopic band ligation 1-2 

weeks later. 
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Recombinant factor VIIa is effective in treating some types of 

hemophilia.  However, current studies have not shown significant benefit 

for correcting coagulopathy in active variceal bleeding.  Fresh frozen 

plasma is commonly used for correcting coagulopathy of liver disease, but 

it increases the risk of volume overload and may not adequately correct 

the coagulopathy. 

Current guidelines suggest keeping the hemoglobin >9 g/dL in variceal 

hemorrhage.  This patient should have serial blood counts drawn and may 

require transfusion if the hemoglobin decreases to <9 g/dL. 

Platelet transfusions are generally reserved for patients with active 

bleeding and platelet count <50,000/mm3.   

This patient has evidence of cirrhosis (eg, spider angioma, nodular coarse 

liver, varices), likely from chronic hepatitis C.  He is found to have 

medium-sized, nonbleeding esophageal varices.  Variceal hemorrhage 

develops in approximately one third of all patients with varices and is a 

major cause of morbidity and mortality.  Most cirrhotic patients should 

undergo diagnostic upper endoscopy to assess for varices and to 

determine their risk of hemorrhage.  Those with (medium- or large-sized) 

varices, such as this 

patient, generally 

should be started on 

a nonselective beta 

blocker. 

Nonselective beta 

blockers (eg, 

propranolol, nadolol) 

are recommended to 

decrease progression 

to large varices and 

the risk of variceal 

hemorrhage.  They are 

thought to act by 

decreasing adrenergic 

tone in mesenteric 

arterioles, which results 

in unopposed alpha-

mediated vasoconstriction and decreased portal venous flow.  Endoscopic 

variceal ligation is an alternate primary preventive therapy in patients with 

contraindications to beta blocker therapy. 

……… 
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ACE inhibitors have not been shown to reduce variceal bleeding or 

improve outcomes in cirrhosis, and they have no role in the management 

of patients with esophageal varices. 

Endoscopic sclerotherapy is an effective treatment for actively bleeding 

esophageal varices.  It is not recommended for primary prophylaxis of 

variceal hemorrhage. 

H2 histamine receptor blockers have not been shown to reduce 

progression or bleeding complications in patients with cirrhosis and 

varices. 

Octreotide is a long-acting somatostatin analogue that causes splanchnic 

vasoconstriction and reduced portal blood flow by inhibiting the release of 

glucagon.  It is used in the treatment of active variceal bleeding and has no 

role in primary prophylaxis. 

 

A patient has numerous findings suggestive of alcoholic cirrhosis of the 

liver.  Cirrhosis of any type leads to progressive loss of liver function, which 

can be divided into 3 categories: synthetic (production of clotting factors, 

cholesterol, and proteins); metabolic (metabolism of drugs and 

corticosteroids, including detoxification); and excretory (bile excretion). 

In patients with cirrhosis, spider angioma and palmar erythema both 

arise from hyperestrinism due to impaired hepatic metabolism of 

circulating estrogens, a process that begins in the cytochrome P450 

system.  Circulating estrogens affect vascular wall dilation.  Spider 

angiomaconsists of a central, dilated arteriole surrounded by smaller 

radiating vessels.  Palmar erythema is a result of increased normal 

speckling of the palm due to increased vasodilation, especially at the 

thenar and hypothenar eminences.  Other manifestations of hyperestrinism 

in patients with cirrhosis include gynecomastia, testicular atrophy, and 

decreased body hair in males. 

……. 

Caput medusae arise from the dilation of superficial veins on the 

abdominal wall due to portal hypertension (PH).  PH results from increased 

resistance to portal flow at the sinusoids and leads to increased pressure at 

the portosystemic collateral veins in the anterior abdomen, rectum, and 

distal esophagus.  This then predisposes to esophageal varices, rectal 

varices, and caput medusae.  Similarly, PH causes enlargement of the 

spleen (which drains into the portal vein via the splenic vein) due to 

vascular congestion of the red pulp. 
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Dupuytren contracture occurs when the 

palmar fascia thickens and shortens, 

deforming the hand.  It is usually most 

notable initially in the fourth and fifth 

digits and occurs due to fibroblast 

proliferation and collagen deposition, 

which are likely worsened by oxidative 

stress from increased free radical 

production. 

The liver is the primary site of protein synthesis, and the cirrhotic liver 

typically produces insufficient amounts of proteins, including 

albumin.  Hypoalbuminemia leads to both a decrease in the intravascular 

oncotic pressure and fluid shifts to the extravascular space, predisposing to 

edema of the lower extremities. 

This patient with pedal edema, ascites (shifting dullness), 

bilateral gynecomastia, and spider angiomata likely has cirrhosis and 

portal hypertension.  Other clinical features that suggest cirrhosis include 

palmar erythema, caput medusa, and splenomegaly.  The most common 

causes of cirrhosis in the United States include viral hepatitis (C more than 

B), chronic alcoholism, nonalcoholic fatty liver disease (NAFLD), and 

hemochromatosis. 

The initial evaluation of patients with suspected cirrhosis consists of 

obtaining a medical history, including inquiring about medications, social 

habits (eg, alcohol use, drug use, high-risk sexual activity), and family 

history (eg, to exclude hemochromatosis).  Given this patient's history 

of intravenous drug use, the most likely cause of his cirrhosis is an 

infection with viral hepatitis (which, along with alcohol use, accounts for 

~50% of cases of cirrhosis).  He has no significant alcohol history.  He is 

not overweight and is therefore unlikely to have NAFLD.  His family history 

is unknown, but he has no stigmata of hemochromatosis (eg, bronze 

diabetes, cardiomyopathy, arthropathy).  Laboratory studies, including viral 

hepatitis serologies and iron studies, should be obtained.  If these are 

unrevealing, the patient may require further investigation for the less 

common causes of cirrhosis. 

……….. 

Amlodipine can cause pedal edema, but not cirrhosis.  Medications (eg, 

methotrexate, isoniazid) can cause cirrhosis, but this is less common. 

Cor pulmonale can cause fatigue and leg edema but not gynecomastia or 

spider angiomata; it would be unlikely in the absence of other 
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manifestations (eg, exertional dyspnea, syncope, angina, loud second heart 

sound, prominent a wave). 

Hypothyroidism can cause fatigue, pleural and pericardial effusions, 

ascites, and pedal edema; however, these findings are rare in the absence 

of severe hypothyroidism (eg, cold intolerance, constipation, weight gain, 

bradycardia, goiter).  Hypothyroidism would be unlikely to cause 

gynecomastia or spider angiomata. 

Lung cancer could lead to fatigue, weight loss, anorexia, edema of the legs, 

and ascites in patients with advanced disease (eg, metastatic compression 

of the lymphatics, peritoneal carcinomatosis), but it would not likely cause 

gynecomastia or spider angiomata. 

Nephrotic syndrome can cause anasarca but is not usually associated with 

spider angiomata or gynecomastia. 

Management of ascites in cirrhosis 

Initial 

evaluation 

• Imaging for confirmation (eg, abdominal ultrasound) 

• Diagnostic paracentesis to confirm etiology & rule out 

infection 

o SAAG, cell count & differential, total protein 

Medical 

therapy 

• Spironolactone with furosemide 

• Alcohol abstinence, sodium restriction 

• Avoid ACE inhibitors, angiotensin receptor blockers, 

NSAIDs 

Refractory 

ascites 

• Large-volume paracentesis 

• Transjugular intrahepatic portosystemic shunt 

This patient with a history of heavy alcohol use has new-onset ascites and 

a shrunken liver on ultrasound, suggesting decompensated 

cirrhosis.  Portal hypertension in cirrhosis leads to hemodynamic changes 

(eg, splanchnic vasodilation) that promotes fluid and sodium retention, 

ultimately resulting in ascites and peripheral edema. 

The workup of ascites is directed at confirming the underlying etiology and 

ruling out infection.  In addition to imaging (eg, abdominal ultrasound), 

a diagnostic paracentesis should be performed in all patients.  Ascites 

from cirrhosis is usually yellowish or straw-colored; analysis reveals low 

total protein (<2.5 g/dL) and a high serum-ascites albumin gradient 

(≥1.1).  Cell count and differential should be obtained to rule out 

spontaneous bacterial peritonitis (ie, neutrophil count ≥250/mm3). 
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Management includes sodium restriction as well as spironolactone and 

furosemide, which improve both ascitic fluid retention and peripheral 

edema.  These medications are usually used concurrently to increase the 

efficacy of natriuresis and prevent electrolyte disturbances.  Alcohol 

abstinence is also important since cessation improves portal hypertension 

and decreases ascites.  Large-volume paracentesis or transjugular 

intrahepatic portosystemic shunt may be required for refractory ascites. 

…….. 

Fluid restriction is used to treat hypervolemic hyponatremia.  Although 

hyponatremia can develop in cirrhosis, fluid restriction is not indicated in 

patients with normal sodium levels, such as this patient. 

Although spironolactone is occasionally used by itself in patients prone to 

hypokalemia, furosemide monotherapy is usually avoided in cirrhosis 

because it is less effective in this population and predisposes to electrolyte 

wasting. 

Patients with cirrhosis have low mean arterial pressure due to splanchnic 

vasodilation and are dependent on the renin-angiotensin-aldosterone 

system to help normalize blood pressure and renal perfusion.  ACE 

inhibitors (eg, lisinopril) and angiotensin receptor blockers blunt this 

critical response and promote organ hypoperfusion in this group.  These 

medications should be avoided in patients with cirrhosis. 

Periodic large-volume paracentesis is used in those whose condition fails 

to improve with diuretics or who develop diuretic-related side effects (eg, 

acute kidney injury, electrolyte disturbances).  It is invasive and not 

recommended prior to a trial of spironolactone and furosemide. 

Hepatic Hydrothorax: Transudative, occurs much more commonly on 

the right side due to the less muscularhemidiaphragm.  Patients have 

dyspnea, cough, pleuritic chest pain, and hypoxemia.  Diagnosis involves 

documentation of the effusion (eg, chest x-ray) and testing to exclude 

other causes (eg, thoracentesis, echocardiogram). 

Treatment involves salt restriction and diuretic administration.  Therapeutic 

thoracentesis could be attempted in patients with prominent 

symptoms.  Chest tube placement should be avoided as it can result in 

large-volume protein, fluid, and electrolyte losses as well as other severe 

complications (eg, renal failure).  The definitive option for treatment is liver 

transplantation, although this may not be appropriate for all patients 

depending on other factors. 

Tense ascites can result in dyspnea and decrease the range of 

diaphragmatic excursion due to increased intraabdominal pressure, but 

this is unlikely to cause right-sided dullness and decreased breath sounds. 
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HEPATIC 

ENCEPHALOP

ATHY (HE) 

Hepatic encephalopathy 

Precipitating 

factors 

• Drugs (eg, sedatives, narcotics) 

• Hypovolemia (eg, diarrhea) 

• Electrolyte changes (eg, hypokalemia) 

• ↑ Nitrogen load (eg, GI bleeding) 

• Infection (eg, pneumonia, UTI, SBP) 

• Portosystemic shunting (eg, TIPS) 

Clinical 

presentation 

• Sleep pattern changes 

• Altered mental status 

• Ataxia 

• Asterixis 

Treatment 

• Correct precipitating causes (eg, fluids, 

antibiotics) 

• ↓ Blood ammonia concentration (eg, lactulose, 

rifaximin) 

GI = gastrointestinal; SBP = spontaneous bacterial peritonitis; TIPS = transjugular intrahepatic 

portosystemic shunt; UTI = urinary tract infection. 

A patient with likely cirrhosis (heavy alcohol use, ascites, 

thrombocytopenia) now has progressive confusion, slurred speech, and 

asterixis (flapping tremor with outstretched hands), which is suggestive 

of hepatic encephalopathy (HE).  HE refers to impaired central nervous 

system function in patients with cirrhosis and is due in part to ammonia 

neurotoxicity from impaired liver function.  Treatment involves identifying 

any underlying precipitant (eg, infection, sedative medications, 

gastrointestinal bleed) and lowering serum ammonia. 

Nonabsorbable disaccharides (eg, lactulose, lactitol) are preferred for 

lowering serum ammonia.  Colonic bacteria metabolize lactulose to short-

chain fatty acids (eg, lactic acid, acetic acid).  This acidifies the colon to 

stimulate conversion of the absorbable ammonia to the nonabsorbable 

ammonium (an ammonia trap) and causes bowel movements (which 

facilitates fecal nitrogen excretion).  The medication is titrated to produce 2 

or 3 semiformed stools daily. 

…….. 

Broad-spectrum antibiotics would be appropriate in a patient with a 

suspected or confirmed infection, which would generally present with 

fever, elevated leukocyte count, and other signs of infection (eg, 

tachycardia). 

Chlordiazepoxide is a long-acting benzodiazepine used to treat alcohol 

withdrawal, which would usually cause autonomic instability (eg, 

tachycardia, hypertension) along with mental status changes. 
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Dantrolene is used in neuroleptic malignant syndrome and malignant 

hyperthermia.  Patients with these conditions usually have severe muscle 

rigidity, fever, and tachycardia. 

Hypertonic saline is usually used in patients with hyponatremia and severe 

symptoms (eg, coma, seizure).  A serum sodium level of 132 mg/dL is mild 

hyponatremia, which is not uncommon in patients with cirrhosis 

(hypervolemic hyponatremia) and would be an unlikely cause of this 

patient's symptoms. 

Thiamine is used to treat and prevent Wernicke encephalopathy, which 

may be seen in alcoholics due to poor dietary intake of thiamine.  It 

presents as altered mental status, ataxia, and nystagmus, but asterixis is 

not generally present. 

A high-protein diet is generally not recommended in patients with cirrhosis 

as it can precipitate HE by causing increased serum ammonia levels. 

A patient with 

cirrhosis has 

lethargy, confusion, 

and asterixis 

(flapping tremor 

with outstretched 

hands) suggestive 

of hepatic 

encephalopathy 

(HE).  HE refers to 

impaired central 

nervous system 

(CNS) function in 

patients with 

cirrhosis and is due 

in part to the 

neurotoxicity from 

ammonia (NH3) in 

the setting of 

impaired liver function. 

In this patient, HE was likely triggered by the recent initiation 

of diuretic therapy.  This, along with poor oral intake, led to low 

intravascular volume (hypotension, dry mucous membranes) with: 

• Hypokalemia, which can exacerbate HE as the resultant 

intracellular acidosis (excreted intracellular potassium replaced by 
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hydrogen ions to maintain electroneutrality) causes increased 

NH3 production (glutamine conversion) in renal tubular cells 

• Metabolic alkalosis (elevated bicarbonate), which can also 

exacerbate HE as it promotes conversion of ammonium (NH4
+), 

which cannot enter the CNS, to NH3, which can enter the CNS 

As a result, patients with HE and hypokalemia require prompt potassium 

repletion in addition to intravascular volume repletion.  Disaccharides 

(eg, lactulose, lactitol) are also administered to lower NH3 levels. 

…….. 

Patients with cirrhosis tend to be malnourished; therefore, dietary protein 

restriction is generally not recommended.  Protein-free diets can cause a 

negative nitrogen balance and increase mortality.  Protein restriction is 

generally limited to patients who have required transjugular intrahepatic 

portosystemic shunting (TIPS). 

Lorazepam can be used to treat alcohol withdrawal; however, this patient 

does not have typical manifestations of withdrawal (eg, tachycardia, 

hypertension, tremor). 

Neomycin is a nonabsorbable antibiotic used to treat HE in patients 

unresponsive to lactulose and those unable to tolerate rifaximin. 

TIPS is performed when a patient has ascites that does not respond to 

medical therapy (eg, diuretics) or has ongoing active or recurrent variceal 

bleeding even after appropriate treatment with upper endoscopy.  TIPS is 

associated with HE in up to 35% of patients due to (NH3-rich) blood 

bypassing the liver. 

CLOSTRIDIUM 

SEPTICUM 

INFECTION  

This patient with acute acalculous cholecystitis has bacteremia with C 

septicum, a gram-positive, spore-forming colonic bacterium. Although this 

pathogen rarely causes bacteremia and invasive infection (eg, gas-

gangrene, tissue necrosis), the risk is significantly increased in those 

with colonic malignancy.  This is because tumor cells frequently undergo 

anaerobic glycolysis, which creates an adequate environment for the 

germination of C septicum spores; and tumors damage the colonic 

mucosa, which allows sporulated bacteria to translocate into the 

bloodstream. 

About 30% of patients with C septicum bacteremia have colon cancer; 

therefore, colonoscopy is required for those with no history of the 

tumor. Bacteremia with group D streptococci, particularly Streptococcus 

bovis, is also strongly associated with colon cancer and should prompt 

screening colonoscopy. 
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Cystoscopy is sometimes indicated for patients who have recurrent gram-

negative bacteremia (eg, E coli) in the setting of bladder voiding 

symptoms. 

S aureus bacteremia should prompt transthoracic echocardiogram (TTE) 

because the organism often seeds native (undamaged) and damaged 

valves.  Although S bovis bacteremia is also strongly associated with 

infective endocarditis (and should prompt TTE), clostridial species do not 

typically attack the heart or heart valves; therefore, screening 

echocardiography is generally not necessary. 

GASTRIC 

CANCER 

H pylori infection plays a critical role in the pathogenesis of extranodal 

marginal zone B cell lymphomas (low-grade B cell lymphoma of MALT) 

of the stomach.  It is present in 90% of patients with tumors.  Chronic 

inflammation from H pylori infection results in stimulation of large 

numbers of antigen-dependent B and T cells in the gastric lamina.  The 

chronic activation and proliferation eventually results in a monoclonal 

population of B cells that no longer depends on normal stimulatory 

pathways for growth. 

As a result, all patients with MALT lymphomas should be tested for H 

pylori infection, and patients with a positive result who have early-stage 

MALT lymphoma should undergo H pylori eradication therapy (eg, 

quadruple therapy).  The majority of patients achieve complete remission 

with antibiotic treatment.  Patients with more advanced malignancies or 

with H pylori-negative tumors should be considered 

for RTX, immunotherapy (eg, rituximab), or single-agent CTX. 

……….. 

Various environmental factors such as cigarette smoking, high salt intake, 

and consumption of N-nitroso compounds (found in processed meats 

and cheeses) are associated with increased risk for gastric adenocarcinoma 

but not MALT lymphomas. 

NSAIDs appear to be a protective factor for gastric adenocarcinoma, 

with longer use associated with greater reductions in risk. 

Although Sjögren syndrome and Hashimoto thyroiditis are associated 

with an increased risk for MALToma, pernicious anemia is not.  Instead, 

pernicious anemia is related to an increased risk of gastric 

adenocarcinoma and gastric carcinoid tumors. 
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*CARCINOID 

TUMORS 

 

A patient's presentation – episodic pounding sensation (due to flushing 

and associated rise in pulse rate), chronic diarrhea, weight loss, and 

valvular heart disease with tricuspid regurgitation – is consistent with 

carcinoid syndrome.  Carcinoids are well-differentiated neuroendocrine 

tumors (NETs) found most commonly in the distal small intestine, proximal 

colon, and lung, with a strong propensity for metastasis to liver.  These 

tumors can secrete several products including histamine, serotonin, and 

vasoactive intestinal peptide that are metabolized in the liver.  In patients 

with liver metastasis, these hormones are released directly into the 

systemic circulation, leading to carcinoid syndrome. 

Episodic flushing is the hallmark of carcinoid syndrome and occurs in 

almost 85% of patients.  Severe flushing may be associated with 

hypotension and tachycardia.  Secretory diarrhea may be accompanied 

by abdominal cramping.  Other common features include cutaneous 

telangiectasias, bronchospasm, and tricuspid 

regurgitation.  Pathognomonic plaque-like deposits of fibrous tissue 

occur most commonly on the endocardium on the right side of the heart, 

leading to tricuspid regurgitation and right-sided heart failure.  Elevated 

24-hour urinary 5-hydroxyindoleacetic acid (5-HIAA) can confirm the 

diagnosis in most patients. 

……. 
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Patients with chronic thromboembolic disease and recurrent pulmonary 

emboli typically have symptoms of progressive dyspnea and decreased 

exercise tolerance.  There is usually a history of deep venous thrombosis or 

a prior thromboembolic event. 

Right-sided infective endocarditis (IE) is often associated with intravenous 

drug use.  Patients with IE typically have constitutional symptoms (fever, 

malaise, and arthralgias), vascular or immunologic phenomena, and a new 

valvular regurgitant murmur.  However, flushing and chronic diarrhea are 

not symptoms of IE. 

Myxomatous valve disease occurs due to weakening of the connective 

tissue of valvular structures.  It most commonly affects the mitral valve, 

resulting in mitral valve prolapse.  Although the tricuspid valve may be 

affected by myxomatous degeneration, symptoms of flushing and diarrhea 

are more suggestive of carcinoid syndrome. 

Patients with primary pulmonary hypertension typically have exertional 

symptoms including chest pain, dyspnea, decreased exercise tolerance, 

and/or syncope.  These patients do not have any associated flushing, 

weight loss, or diarrhea. 

Systemic lupus erythematosus (SLE) typically has skin (butterfly rash and 

photosensitivity), musculoskeletal (arthralgias), hematologic (cytopenias), 

cardiac (pericarditis), renal, and neurologic manifestations (cognitive 

defects, seizures).  However, isolated tricuspid regurgitation is not a 

frequent presentation of SLE. 

 

ABNORMAL 

LFTs 

AST and ALT are distributed widely throughout the body, with AST present 

and very active in the liver, heart, kidney, and skeletal muscle.  While ALT is 

also present in reduced quantities in the kidney, heart, and skeletal muscle, 

it is predominantly found in the liver and is therefore more specific for 

hepatocyte injury. 

A patient has a mild (< 250 U/L), asx elevation of his serum 

transaminases.  The first step in the evaluation of his condition should be 

a careful screening for all hepatitis risk factors, including drug and 

alcohol intake, travel outside the United States, blood transfusions, or 

high-risk sexual practices.  This aspect of the patient's history will provide 

insight as to whether the transaminase elevation could be caused by 

alcohol, medications (eg, NSAIDs, antibiotics, HMG-CoA reductase 

inhibitors, antiepileptic drugs, antituberculous drugs, herbal 

preparations), or viral agents. 

After thoroughly questioning the patient about his history and having him 

discontinue all alcohol and drug use, the next step in the evaluation 
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process would be to repeat the liver function tests.  If the transaminases 

persist in being elevated over a six-month period, they are categorized as 

chronic.  Testing for viral hepatitis B and C, hemochromatosis, and fatty 

liver should then be undertaken to further evaluate chronically elevated 

transaminases.  If these tests prove unremarkable, a search for muscle 

disorders (eg, polymyositis) and thyroid disease should be made.  

…….. 

An ultrasound of the abdomen would not be particularly enlightening in a 

patient with asx aminotransferase elevation unless gallbladder pathology 

was suspected. 

NAFLD Nonalcoholic fatty liver disease (NAFLD) 

Definition 

• Hepatic steatosis on imaging or biopsy 

• Exclusion of significant alcohol use 

• Exclusion of other causes of fatty liver 

Clinical 

features 

• Mostly asymptomatic 

• Metabolic syndrome 

• ± Steatohepatitis (AST/ALT ratio <1) 

• Hyperechoic texture on ultrasound 

Treatment 
• Diet & exercise 

• Consider bariatric surgery if BMI >35 

ALT = alanine aminotransferase; AST = aspartate aminotransferase. 

This patient's presentation (hepatocellular injury in the absence of viral 

hepatitis or autoimmune disease) is most consistent with nonalcoholic 

fatty liver disease (NAFLD).  Affected patients are typically middle-aged, 

obese, and have features of the metabolic syndrome (eg, central obesity, 

diabetes mellitus, hyperlipidemia, hypertension).  NAFLD can range from 

bland steatosis to inflammation and necrosis (steatohepatitis) to fibrosis 

and cirrhosis.  Histologically, NAFLD can resemble alcohol-induced liver 

disease (macrovesicular fat deposition, peripheral displacement of nuclei) 

but occurs in patients with minimal or no alcohol history. 

NAFLD can be due to increased transport of free fatty acids (FFA) from 

adipose tissue to the liver, decreased oxidation of FFA in the liver, or 

decreased clearance of FFA from the liver (due to decreased VLDL 

production).  It is frequently related to peripheral insulin 

resistance leading to increased peripheral lipolysis, triglyceride synthesis, 

and hepatic uptake of fatty acids.  Hepatic FFA increases oxidative stress 

and production of proinflammatory cytokines (eg, tumor necrosis factor-

alpha). 
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Insulin decreases lipolysis in adipose cells.  Insulin resistance, as seen in 

most patients with NAFLD, leads to increased lipolysis and FFA 

release.  FFA are then transported to the liver, where they participate in 

pathogenesis of NAFLD and further contribute to insulin resistance by 

impairing insulin-dependent glucose uptake and increasing hepatic 

gluconeogenesis. 

….. 

Some patients with type 2 diabetes can have increased glucagon 

production.  Although glucagon increases gluconeogenesis and 

glycogenolysis, it does not play a role in hepatic fat accumulation. 

Cushing syndrome can contribute to insulin resistance and NAFLD, but it 

would be unlikely in this patient with near lifelong obesity. 

Hepatic glycogen synthesis is usually decreased in type 2 diabetes and 

does not play a role in hepatic steatosis.  

…… 

NAFLD, defined as hepatic steatosis in the absence of other causes of 

secondary hepatic fat accumulation (eg, alcohol).  The incidence of NAFLD 

has risen along with the increase in obesity, with nearly half of obese 

patients demonstrating some degree of steatosis on liver biopsy. 

Most patients with NAFLD have hepatomegaly, but other stigmata of 

chronic liver disease are rarely seen.  Liver markers typically 

show mildelevations in aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT), with an AST/ALT ratio <1.  Diagnosis is often 

made based on laboratory and imaging findings (eg, hyperechoic texture 

on ultrasound), but it can be confirmed with liver biopsy.  Hepatic fibrosis 

develops in 40% of individuals with NAFLD, and cirrhosis in 10%-

15%.  The foundation of management includes weight loss and control of 

metabolic risk factors.  It is generally safe to continue statin therapy in 

patients with NAFLD. 

The hepatic steatosis in NAFLD resembles that found in alcoholic liver 

disease.  However, alcoholic liver disease is characterized by AST 

predominance (AST/ALT ratio 2:1) in contrast to the parallel rise in 

NAFLD.  In addition, alcoholic liver disease is unlikely with light to 

moderate alcohol intake (<15 drinks/wk for men, <10/wk for women).  A 

standard drink is equivalent to 12 oz of beer, 5 oz of wine, or 1.5 oz of 80-

proof spirits (1 oz = 30 mL). 

ANA titers are a sensitive marker for autoimmune hepatitis, 

and antismooth muscle titers are relatively sensitive and specific.  This 

patient has negative titers for both autoantibodies. 
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BARIATRIC 

SURGERY 

 

 

This patient underwent a Roux-en-Y gastric bypass, which bypasses 

most of the stomach by creating a small gastric pouch, a gastrojejunal (GJ) 

anastomosis, and a jejunojejunal anastomosis.  Weight loss results from 

restricting food consumption (smaller gastric pouch) and 

inducing malabsorption as nutrients can only be absorbed in the common 

limb (where food from the alimentary limb meets pancreatic enzymes/bile 

acids from the biliopancreatic limb). 

The procedure is associated with several 

postoperative complications.  This patient likely has stomal 

(anastomotic) stenosis, caused by progressive narrowing of the GJ 

anastomosis that leads to obstruction of gastric pouch outflow.  This 

complication usually occurs within the first year after surgery, likely due 

to local tissue ischemia and ulceration.  Patients typically 

have progressive symptoms including nausea, postprandial vomiting, 
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gastroesophageal reflux, and dysphagia, to the point of not tolerating 

liquids.  Diagnosis requires visualization of the GJ anastomosis 

via esophagogastroduodenoscopy (EGD), during which balloon dilation 

can be performed to open the narrowing.  Patients sometimes require 

surgical revision if balloon dilation fails. 

……. 

Rapid emptying of food, especially highly osmotically active simple 

carbohydrates (eg, corn syrup), from the gastric pouch can cause dumping 

syndrome due to abrupt transfer of fluid from the circulatory system into 

the intestines.  In addition to abdominal pain, nausea, and diarrhea, 

patients typically have hypotension and tachycardia accompanied by 

diaphoresis, lightheadedness, or syncope.  None of these symptoms are 

present in this patient. 

A gastric emptying scan is the test of choice for gastroparesis, which can 

present with postprandial pain, vomiting, and early satiety.  However, 

recent bypass surgery renders this test inaccurate and raises suspicion for 

outlet obstruction that must be investigated with EGD. 

RUQ US is useful in diagnosing cholelithiasis, which is a common 

complication after Roux-en-Y, especially in the setting of rapid weight 

loss.  However, severe reflux and regurgitation are not typical of 

symptomatic cholelithiasis. 

Marginal ulcers can occur at the GJ anastomosis and can present 

symptomatically like stomal stenosis.  These ulcers can be treated with 

proton pump inhibitors, but their presence should first be confirmed by 

EGD; empiric therapy is not appropriate. 
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JAUNDICE 

 

A patient's icterus and positive urine bilirubin assay are consistent with 

elevated conjugated bilirubin.  She likely has Dubin-Johnson syndrome, a 

rare, benign, hereditary condition resulting in chronic or 

fluctuating conjugated hyperbilirubinemia due to a defect in hepatic 

excretion into the biliary system.  It is typically discovered in puberty or 

early adulthood.  Episodes of jaundice can be triggered by intercurrent 

illness, pregnancy, or the use of oral contraceptives.  Liver function tests 

are otherwise normal, and urine studies may demonstrate bilirubinuria.  If a 

liver biopsy is performed as part of the evaluation, it typically demonstrates 

a grossly black liver with dark, lysosomal pigments on histology. 

An understanding of the bilirubin metabolism pathway clarifies how 

a positive urine bilirubin assay reflects a buildup of conjugated 

bilirubin.  Conjugated bilirubin is water soluble and readily excreted in 

urine.  Despite this, no bilirubin is typically seen on urinalysis because 

conjugated bilirubin is usually degraded in the intestines.  However, in the 

presence of hepatobiliary disease or a defect in hepatic bilirubin excretion, 
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levels of conjugated bilirubin rise, with some excreted in the urine (positive 

urine bilirubin). 

In contrast, unconjugated bilirubin is highly insoluble and cannot be 

excreted in urine.  Excess unconjugated bilirubin (eg, due to hemolysis) 

undergoes metabolism to eventually form urobilinogen, which is mostly 

recycled.  However, 

increased levels of 

urobilinogen also 

result in excretion in 

feces and urine 

(positive urine 

urobilinogen). 

…….. 

Choledocholithiasis 

typically results in 

right upper quadrant 

or epigastric pain, 

nausea, and 

vomiting.  Laboratory 

analysis shows a 

significant elevation in 

alkaline phosphatase 

and a milder elevation 

in transaminase levels, 

in addition to 

hyperbilirubinemia. 

Decreased bilirubin 

glucuronidation such as in Gilbert syndrome results in unconjugated 

hyperbilirubinemia. 

Drug-induced liver injury may occur due to many medications, including 

oral contraceptives; however, chronic injury due to oral contraceptive use is 

more likely to present with elevations of both alkaline phosphatase and 

serum bilirubin. 

Hemolytic anemias such as hemoglobinopathies or autoimmune anemias 

result in elevations in unconjugated bilirubin and urinary urobilinogen. 

Patients with hereditary hemochromatosis typically have multiple 

symptoms, including fatigue, arthralgias, hyperglycemia, and skin 

hyperpigmentation.  In addition, liver transaminases are frequently 

abnormal. 
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Patients with viral hepatitis typically have multiple symptoms, including 

fatigue, nausea, right upper quadrant pain, and jaundice.  Transaminases 

are significantly elevated and are accompanied by hyperbilirubinemia. 

 

The next appropriate step in management for patients with 

predominantly cholestatic pattern is to obtain an 

abdominal ultrasound to assess hepatic parenchyma and biliary 

ducts.  The presence of biliary dilatation is suggestive of extrahepatic 

cholestasis; the absence of biliary dilatation suggests intrahepatic 

cholestasis. 

…….. 

Endoscopic retrograde cholangiopancreatogram (ERCP) is usually 

performed in patients when initial ultrasonography or CT scan suggests the 

presence of obstruction due to cholelithiasis or malignancy.  ERCP in these 

settings can be both diagnostic and therapeutic by relieving obstruction 

and facilitating biliary drainage. 

Examination of the peripheral blood smear is useful in the evaluation of 

patients with suspected hemolytic anemias.  However, patients with 

hemolysis have elevated unconjugated (indirect) hyperbilirubinemia. 

Measurement of serum iron, transferrin saturation, and ferritin levels is 

useful in the diagnosis of iron overload syndromes, including hereditary 

hemochromatosis.  Patients with hereditary hemochromatosis have 

progressive iron deposition in the liver and elevated serum 

aminotransferases (AST and ALT). 

Patients with acute viral hepatitis typically have marked elevation of serum 

aspartate and alanine aminotransferase levels.  Chronic viral hepatitis can 

be associated with mild to moderate elevation of serum 

aminotransferases.  This patient has normal aminotransferase levels and is 

unlikely to have viral hepatitis as a cause of hyperbilirubinemia. 
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GILBERT 

SYNDROME 

Typically, increased direct bilirubin levels are suggestive of hepatobiliary 

disease (eg, cirrhosis, hepatitis) because bilirubin conjugates are shunted 

into the plasma when excretion into bile is slowed.  In contrast, elevated 

unconjugated (indirect) bilirubin levels (as inthis patient) typically indicate 

increased bilirubin formation (eg, hemolysis) or reduced bilirubin 

conjugation. 

This patient likely has Gilbert syndrome, a familial disorder caused by 

reduced bilirubin glucuronidation.  Clinical manifestations include 

intermittent jaundice due to a mild, predominantly unconjugated 

hyperbilirubinemia (<3 mg/dL) without evidence of hemolysis (eg, normal 

haptoglobin).  Jaundice may be triggered by fasting or consumption of a 

fat-free diet, physical exertion, febrile illness, stress, or 

menstruation. Presumptive diagnosis can be made when unconjugated 

hyperbilirubinemia persists with repeat testing but liver function tests, 

complete blood count, blood smear, and reticulocyte count are 

normal.  Management involves reassurance and supportive care. 

…………. 

Patients with hereditary hemochromatosis (eg, skin hyperpigmentation, 

diabetes, elevated iron studies and transaminases) should undergo 

phlebotomy to avoid iron overload. 
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Ursodeoxycholic acid is frequently used for the treatment of symptomatic 

hepatobiliary disorders such as primary biliary cholangitis (eg, fatigue, 

pruritus) or gallstone disease (eg, right upper quadrant pain). 

WHIPPLE’S 

DISEASE 

Whipple's disease is a rare multi-systemic illness.  It is an infectious disease 

caused by the bacillus Tropheryma whippelii.  It is most commonly seen in 

white men in the fourth-to-sixth decades of life, and often presents 

with weight loss.  Gastrointestinal symptoms include abdominal 

pain, diarrhea, and malabsorption with distension, flatulence, and 

steatorrhea.  Extraintestinal manifestations include migratory 

polyarthropathy, chronic cough, and myocardial or valvular involvement 

leading to congestive failure or valvular regurgitation.  Later stages of the 

disease may be characterized by dementia and other central nervous 

system findings, such as supranuclear ophthalmoplegia and 

myoclonus.  Intermittent low-grade fever, pigmentation and 

lymphadenopathy may also be occasionally seen.  PAS-positive material in 

the lamina propria of the small intestine is a classical biopsy finding. 

 

Celiac disease, although associated with malabsorption, is not associated 

with pigmentation and lymphadenopathy.    

Tropical sprue is a chronic diarrheal disease, possibly of infectious origin, 

that should be considered in patients who have lived for more than a 

month in a tropical area. 

 

DIARRHEA Typical features of giardiasis include diarrhea acquired 

during international travel, abdominal cramps, foul-smelling 

stools,bloating, and benign findings on abdominal examination.  Giardia 

duodenalis (sometimes noted as G lamblia or G intestinalis) is common 

in rural areas and developing countries, and has an incubation period 

of 1-2 weeks.  It is most commonly transmitted by contaminated water 

but can be foodborne or transmitted person-to-person via a fecal-oral 

route.  Most patients are asx; however, a significant minority of those who 

do develop clinical illness may go on to develop chronic 

giardiasis characterized by malabsorption, weight loss, or persistent GI 

distress. 

The preferred confirmatory test for giardiasis is a stool antigen 

assay (direct immunofluorescence or ELISA).  Stool microscopy 

for oocysts and trophozoites can also identify the organism and is useful in 

resource-poor settings or if other parasitic organisms are suspected.  Some 

facilities also offer a NAAT.  Metronidazole is the 

preferred treatment.  Asymptomatic carriers do not usually need 

treatment. 
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A short course of ciprofloxacin is advised for empiric treatment of traveler's 

diarrhea (most commonly due to Escherichia coli).   

 

A patient with chronic nonbloody diarrhea and weight loss after multiple 

abdominal surgeries most likely has secretory diarrhea.  Diarrhea can be 

divided into 3 main categories:  watery, fatty, and inflammatory.  Watery 

diarrhea can be further broken down into osmotic, secretory, and 

functional.  Hallmarks of secretory diarrhea include larger daily stool 

volumes (>1 L/day) and diarrhea that occurs even during fasting or 

sleep.  Secretory diarrhea most commonly occurs when luminal ion 

channels are disrupted in the gastrointestinal tract, resulting in a state of 

active secretion. 

A helpful tool in distinguishing osmotic from secretory diarrhea is 

the stool osmotic gap (SOG), which calculates the difference between 

plasma osmolality (considered equivalent to measured stool osmolarity) 

and double the sum of sodium and potassium ions in stool (corresponding 

to calculated stool osmolality): 

SOG = plasma Osm - 2 × (stool Na + stool K) 

         = measured stool Osm – calculated stool Osm 

In osmotic diarrhea, nonabsorbed and unmeasured osmotically active 

agents are present in the gastrointestinal tract.  These ions result in 

an elevated osmotic gap (SOG >125 mOsm/kg).  By 

contrast, secretory diarrhea is due to increased secretions of ions; 

therefore, the difference between plasma osmolality and measured fecal 

sodium and potassium is significantly reduced (SOG <50 mOsm/kg). 

Common causes of secretory diarrhea include bacterial infections 

(eg, Vibrio cholera), viral infections (eg, rotavirus), congenital disorders of 

ion transport (eg, CF), early ileocolitis, and postsurgical 

changes.  Secretory diarrhea can occur after bowel resection or 

cholecystectomy when unabsorbed bile acids reach the colon and result 

in the direct stimulation of luminal ion channels.  In addition, resection of 

the ileocecal area reduces the ability of the intestines to actively absorb 

sodium ions against the electrochemical gradient. 

…… 

Factitious diarrhea: psychiatric disturbances and is most commonly seen in 

women with a work history in health care.  Depending on the laxative 

abused, the SOG can be elevated (eg, lactulose) or negative (eg, sulfate-

containing laxative). 
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Inflammatory diarrhea is usually accompanied by either grossly bloody 

stools or positive occult blood testing.  Patients also commonly report 

systemic symptoms such as fatigue and fever. 

Intestinal dysmotility disorders, such as chronic intestinal pseudo-

obstruction and IBS, frequently have associated fatigue, nausea, and 

vomiting.  Neither is associated with diarrhea during fasting. 

Osmotic diarrhea is caused by the ingestion of osmotically active, poorly 

absorbable substances and is characterized by an elevated SOG.   

 

Clostridium colitis in adults 

Risk factors 

• Recent antibiotics 

• Hospitalization 

• PPI 

• Sever comorbid illness (e.g., IBD [even at young age)) 

Clinical 

presentation 

• Profuse diarrhea (most common) 

• Fulminant colitis or toxic megacolon 

Diagnosis • Stool PCR 

Treatment • Oral vancomycin or fidaxomicin 

Infection 

control 

• Hand hygiene with soap & water 

• Contact isolation 

• Sporicidal disinfectants (eg, bleach) 

PCR = polymerase chain reaction; PPI = proton pump inhibitor. 

C difficile is a GP, anaerobic bacterium that causes infectious diarrhea in 

the nosocomial and outpatient settings.  Hardy antibiotic-

resistant spores are ingested and convert to fully functional bacilli in the 

colon.  Although the organism is noninvasive, pathogenic strains 

produce exotoxins ("enterotoxin" A and "cytotoxin" B) that penetrate 

colonic epithelial cells, resulting in apoptosis and the loss of tight 

junctions.  Carriage of toxigenic C difficile is common (8%-15%), but 

extensive proliferation is usually required to reach exotoxin levels that are 

pathogenic. 

The single greatest risk factor for C difficile–associated diarrhea is recent 

antibiotic use (eg, fluoroquinolones, clindamycin, cephalosporins, 

penicillins), which disrupts the normal colonic flora (eg, Bacteroides), 

freeing nutrients and eliminating a crucial epithelial barrier.  Other 

common risk factors include: 



38 
 

• Gastric acid suppression - alter the colonic microbiome, which 

increases the risk of C difficile proliferation. 

• Hospitalization - C difficile transmission is MC in the hospitalized 

setting, particularly when patients are severely ill. 

• Advanced age (eg, >65) - Older individuals often have diminished 

colonic immunity and greater exposure to antibiotics, PPIs, and 

hospital environments. 

C difficile colitis usually manifests with watery diarrhea (≥3 stools/day), 

abdominal pain, cramping, N/V, low-grade fever, and leukocytosis 

(~15,000/mm3).  Overt melena and bright red blood per rectum are rare 

(unlike ulcerative colitis, which usually causes small-volume bloody 

stools).  The abdomen is usually diffusely tender. Diagnosis is typically 

made with stool assay for C difficile exotoxin genes via polymerase chain 

reaction.  Treatment involves the cessation of the inciting antibiotic (if 

possible), infection control (contact precautions), and antimicrobial therapy 

with oral vancomycin or fidaxomicin.  Oral metronidazole was 

previously used as first-line therapy but is no longer recommended 

due to greater risk of recurrence. 

Pelvic splanchnic nerve damage is usually due to abdominal surgery or 

spinal trauma.  Constipation, not diarrhea, is a common consequence. 

Steatorrhea: Patients typically develop pale, foul-smelling, voluminous 

watery diarrhea, but do not generally have low-grade fever and 

leukocytosis.   

 

 

Treatment of Clostridioides difficile infection 

Initial episode 
• Vancomycin PO 

     OR 

• Fidaxomicin 

Recurrence 

• First recurrence 

o Vancomycin PO in a prolonged pulse/taper 

course 

     OR 

o Fidaxomicin if vancomycin was used in initial 

episode 

• Multiple recurrences 

o Vancomycin PO followed by rifaximin (or above 

regimens) 

o Fecal microbiota transplant 
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Fulminant 

(eg, HoTN/shock, 

ileus, megacolon) 

• Metronidazole IV plus high-dose vancomycin PO (or 

PR if ileus is present) 

• Surgical evaluation 

IV = intravenous; PO = per mouth; PR = per rectum. 

A patient presents with new-onset white blood cell elevation and 

confusion, in association with recent antibiotic use, watery diarrhea, and 

mild abdominal tenderness, suggesting 

possible Clostridioides (formerly Clostridium) difficile infection(CDI).  R

isk factors for CDI include recent hospitalization, advanced age, 

or antibiotic use (most commonly fluoroquinolones, penicillins, 

cephalosporins, and clindamycin).  Unexplained leukocytosis in 

hospitalized patients should raise suspicion for CDI, even without 

diarrhea.  CDI can range from mild watery diarrhea to fulminant colitis with 

toxic megacolon. 

Diagnosis is usually confirmed with stool studies for C difficile toxin (eg, 

polymerase chain reaction).  Treatment options for initial infection 

include oral vancomycin or fidaxomicin.  Patients with fulminant disease 

(eg, hypotension, ileus, megacolon) should be treated with high-dose PO 

vancomycin and IV metronidazole; if ileus is present, vancomycin may be 

given rectally. 

…….. 

Asymptomatic funguria is common in patients with longstanding 

indwelling urinary catheters, but actual symptomatic fungal urinary tract 

infections are unusual.  In cases of uncomplicated asymptomatic funguria, 

catheters can be replaced, but empiric antifungal agents are generally 

unnecessary. 

Aminoglycosides (eg, gentamicin) treat resistant gram-negative 

bacteria.  However, this patient was improving clinically and 

had Escherichia coli sensitive to ciprofloxacin.  This patient's antibiotic use 

and gastrointestinal symptoms make C difficile colitis more likely than 

worsening urinary tract infection. 

In patients with CDI, inciting antibiotics (eg, ciprofloxacin) should be 

stopped as soon as possible, with patients switched to antibiotics that are 

less frequently associated with CDI.  Intravenous vancomycin is used to 

treat resistant gram-positive organisms.  However, this would not treat 

her E coli bacteremia.  In addition, intravenous vancomycin is not excreted 

into the colon and is not effective against CDI. 
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Surgical consult is required in patients with fulminant CDI (eg, hypotension, 

ileus, toxic megacolon).  However, this patient has mild to moderate colitis 

without acute peritoneal signs on examination. 

 

A patient has watery diarrhea that developed after beginning 

chemotherapy.  In association with a normal complete blood count and 

negative tests for Clostridioides difficile and fecal occult blood, this 

presentation is consistent with chemotherapy-related 

diarrhea (CRD).  Many chemotherapeutic agents (eg, fluorouracil and 

irinotecan—both of which are used to treat metastatic pancreatic cancer) 

exert a direct cytotoxic effect on intestinal mucosa, resulting in decreased 

fluid absorption and increased electrolyte secretion.  As with this patient, 

CRD often results in secretory diarrhea, which is voluminous, watery, 

and persistent despite periods of fasting (eg, nocturnal 

diarrhea).  Osmotic diarrhea, which occurs only after eating, may also occur 

due to damage of the brush border enzyme system (eg, lactase deficiency 

causing lactose intolerance). 

Management of CRD includes oral hydration and antidiarrheal therapy 

with loperamide or diphenoxylate-atropine.  Severe diarrhea may warrant 

hospital admission for intravenous fluid and electrolyte repletion.  Because 

chemotherapy is a risk factor for infection (particularly with C difficile), all 

patients with persistent diarrhea should undergo laboratory evaluation (eg, 

complete blood count, serum chemistry) and stool testing (eg, C 

difficile stool studies, fecal occult blood) prior to a presumptive diagnosis 

of CRD. 

…….. 

Cholestyramine is sometimes used to treat chronic diarrhea related to bile 

acid malabsorption, which can also cause secretory diarrhea.  However, it 

typically occurs after surgical resection of the small bowel or 

gallbladder.  Although bile acid malabsorption can occasionally develop 

as a side effect of chemotherapy (eg, due to ileal damage), a trial of 

loperamide is typically the initial step in CRD management; if chronic 

diarrhea persists, further evaluation for bile acid malabsorption or empiric 

treatment with cholestyramine can be considered. 

Metronidazole, followed by paromomycin, is used to treat intestinal 

amebiasis, which causes bloody diarrhea, fever, and abdominal pain.  It 

typically occurs after travel to an endemic area (eg, Central America). 

Pancrelipase is used to treat steatorrhea due to pancreatic exocrine 

insufficiency, which usually is caused by chronic pancreatitis.  Although 
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exocrine insufficiency may rarely occur in those with pancreatic cancer, 

steatorrhea (ie, bulky diarrhea with visible fat globules) would be expected. 

Both prednisone and sulfasalazine are used to treat inflammatory bowel 

disease (eg, ulcerative colitis).  However, inflammatory bowel diseases 

typically causes abdominal pain, hematochezia, anemia, and leukocytosis. 

LAXATIVE 

ABUSE 

A patient's presentation is concerning for factitious diarrhea, 

specifically laxative abuse.  Factitious diarrhea has a female 

predominance, and most patients are employed in the health care field 

and have a history of multiple hospitalizations. Diarrhea associated with 

laxative abuse is typically described as watery, frequent (10-20 bowel 

movements daily), and voluminous.  Nocturnal bowel movements and 

abdominal cramps are common accompanying symptoms. 

Although diarrhea (including factitious diarrhea) can lead to metabolic 

acidosis, metabolic alkalosis is a common and classic finding in laxative 

abuse.  Several mechanisms likely contribute, including the 

profound hypokalemia as a result of increased loss of potassium in the 

stool.  This then impairs chloride reabsorption and affects chloride-

bicarbonate exchange, increasing serum bicarbonate concentrations 

(metabolic alkalosis).  Patients may also have hypermagnesemia if a 

magnesium-containing laxative is used. 

Diagnosis is supported by a positive stool screen for diphenolic (eg, 

bisacodyl) or polyethylene-containing laxatives.  Diagnosis is further 

suggested by the characteristic colonoscopy finding of melanosis coli, 

which is dark brown discoloration of the colon with pale patches of lymph 

follicles that can give the appearance of alligator skin.  Melanosis coli can 

develop within a few months of the onset of regular laxative ingestion and 

can similarly disappear if laxative use is discontinued.  If melanosis coli is 

not seen on gross inspection, histological examination may demonstrate 

the pigment in the macrophages of the lamina propria. 

…….. 
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In addition to diarrhea, carcinoid syndrome (which would cause elevated 

urine 5-hydroxyindoleacetic acid levels) presents with cutaneous flushing, 

venous telangiectasia, bronchospasm, and cardiac valvular abnormalities. 

Although VIPomas are associated with diarrhea during fasting and 

dehydration, patients typically describe tea-colored stools and have 

hypokalemia with hypochlorhydria.  VIPomas are not associated with 

melanosis coli. 

Patients with low cortisol levels (eg, adrenal insufficiency) may have 

hypotension and chronic diarrhea; however, hyponatremia, hyperkalemia, 

and metabolic acidosis are the common metabolic abnormalities 

associated with the condition. 

C difficile–associated diarrhea is associated with the healthcare setting (eg, 

antibiotic exposure).  However, classic findings on colonoscopy are bowel 

wall edema, erythema, and friability (eg, pseudomembranous colitis), not 

melanosis coli. 

Parasitic causes of persistent diarrhea, including Giardia, Cryptosporidium, 

and Entamoeba histolytica, are more common in patients with a history of 

immunosuppression or travel.  None of them cause melanosis coli. 

SICKLE CELL 

ANEMIA 

This patient underwent a long plane flight and developed a splenic 

infarction, an uncommon condition that usually arises in the setting of 

acute splenic artery (or subbranch) occlusion; possible underlying 

etiologies include a hypercoagulable state, embolic disease, or 

hemoglobinopathy.  In this patient, a mild hemoglobinopathy such 

as sickle cell trait is most likely given the mild intravascular hemolysis (eg, 

elevated reticulocyte count, indirect hyperbilirubinemia), normal 

hemoglobin level, and negative past medical history for pain crises 

(making sickle cell disease unlikely). 

Sickle hemoglobin mutations are often linked to Sub-Saharan Africa but 

are also common in other regions that have a high burden of malaria, 

including Central/South America, the Caribbean, the Middle East, the 

Mediterranean, and India.  Most patients with sickle cell trait (eg, one 

altered beta-hemoglobin chain) are asymptomatic and considered benign 

carriers; however, certain stressors, such as flying at high altitude or 

dehydration due to alcohol consumption, can sometimes lead to 

intravascular hemolysis, tissue ischemia (eg, splenic infarction), and/or 

vasoocclusive pain.  Hemoglobin electrophoresis is diagnostic. 

……. 

24-hour ECG monitoring can diagnose atrial fibrillation, which can cause 

splenic infarction due to atrial thromboembolism.  However, atrial 
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fibrillation would be unusual in a 24-year-old and does not typically cause 

reticulocytosis or bilirubinemia. 

Blood cultures can diagnose infective endocarditis, which can cause splenic 

infarction due to septic thromboembolism.  However, most patients are ill 

(eg, fever, chills, anorexia, weight loss) and cardiac murmur is usually 

present on examination. 

Bone marrow biopsy can diagnose hematopoietic malignancies such as 

myelofibrosis, which may cause splenic infarction due to venous occlusion 

from congestive splenomegaly.  However, myelofibrosis typically presents 

in older adults and causes splenomegaly (a hallmark feature not seen in 

this patient). 

Factor V Leiden mutation is a common cause of thrombosis in middle-

aged adults and typically causes venous thromboembolism, which can 

occasionally lead to splenic infarction.  However, signs of intravascular 

hemolysis are not typically present. 

CHOLANGITIS  

Primary biliary cholangitis (PBC) 

Pathogenesis • Autoimmune destruction of intrahepatic bile ducts 

Clinical features 

• Affects middle-aged women 

• Insidious onset of fatigue & pruritus 

• Progressive jaundice, hepatomegaly, cirrhosis 

• Cutaneous xanthomas & xanthelasmas 

Laboratory 

findings 

• Cholestatic pattern of liver injury (↑↑ ALP, ↑ ATs) 

• Antimitochondrial antibody 

• Severe hypercholesterolemia 

Treatment 
• Ursodeoxycholic acid (delays progression) 

• Liver transplantation for advanced disease 

Complications 

• Malabsorption, fat-soluble vitamin deficiencies 

• Metabolic bone disease (osteoporosis, osteomalacia) 

• Hepatocellular carcinoma 

Typical features of primary biliary cholangitis (PBC [previously called PB 

cirrhosis]), include pruritus, fatigue, hepatomegaly, elevated serum 

bilirubin, and a positive antimitochondrial antibody (AMA) assay.  PBC is 

a progressive autoimmune disease characterized by destruction of the 

intrahepatic bile ducts, leading to cholestasis (bile stasis) and cirrhosis.  It 

is commonly associated with severe hyperlipidemia, which may manifest 

with xanthelasmas (soft yellow plaques on the eyelids) due to 

accumulation of lipid-filled macrophages in the dermis.  This 

hyperlipidemia is characterized by elevation of HDL out of proportion to 
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LDL and does not appear to significantly increase the risk for 

atherosclerosis. It is most common in middle-aged women and has an 

insidious onset.  Pruritus and fatigueare usually the first symptoms.  As 

the disease progresses, jaundice, steatorrhea, hepatomegaly, eyelid 

xanthelasma, portal hypertension, and osteopenia may develop. 

Other complications of PBC include malabsorption with associated nutrient 

deficiencies and hepatocellular carcinoma.  In addition, patients may 

develop metabolic bone disease manifesting as osteoporosis 

or osteomalacia.  Calcium and vitamin D levels in these patients are 

typically normal, suggesting that the bone disease is not due to 

malabsorption, but the precise etiology is not clear. 

A RUQ US distinguishes intrahepatic (no biliary tract dilation) from 

extrahepatic (biliary tract dilation; eg, due to gallstones) cholestasis.  If 

ultrasound suggests intrahepatic cholestasis (as with this patient), the next 

step is to obtain serum anti-mitochondrial antibodytiters, which have 

high sensitivity and specificity for PBC. 

Complications can include severe hyperlipidemia (with 

xanthelasma) and metabolic bone disease.  PBC is often associated with 

other autoimmune disorders (eg, autoimmune thyroid disease). 

Ursodeoxycholic acid (UDCA) is used in a number of cholestatic disorders 

and is the drug of choice in PBC.  UDCA is a hydrophilic bile acid that 

decreases biliary injury by the more hydrophobic endogenous bile acids.  It 

also increases biliary secretion and may have additional anti-

inflammatory and immunomodulatory effects.  UDCA delays histologic 

progression in PBC and may improve symptoms and possibly 

survival.  It should be initiated as soon as the diagnosis is made, even in 

asx patients.  Treatment is less effective in advanced disease, and many 

patients will go on to require liver transplantation. 

…….. 

- Autoimmune hepatitis is associated with elevated titers of antinuclear 

antibodies and anti-smooth muscle antibodies.  It is characterized by 

fluctuating hepatocellular injury (ie, elevated transaminases) rather than 

cholestasis.  First-line treatment includes oral glucocorticoids. 

-  

- Statins cause a hepatocellular rather than cholestatic pattern of injury, 

characterized by elevated liver transaminases (ALT, AST). 

- AFP is used to screen for hepatocellular carcinoma in patients with chronic 

viral hepatitis or cirrhosis. 

-  

- Liver transplantation is the definitive cure for progressive PBC but is 

indicated only in those with severe liver damage or cirrhosis.    
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-  

- Glucocorticoids are used for autoimmune hepatitis, which is characterized 

by elevated liver transaminases and a positive ANA titer.  Glucocorticoids 

are ineffective in PBC. 

……….. 

Ascending cholangitis is a possible complication of extrahepatic biliary 

obstruction (eg, common bile duct stone) and typically presents acutely 

with Charcot triad (eg, fever, jaundice, right upper quadrant pain). 

Bile salt diarrhea occurs in patients with terminal ileal disease (eg, ileal 

resection, Crohn ileitis).  Impaired bile absorption in the ileum leads to 

increased bile salts in the colon, resulting in diarrhea (cholerheic diarrhea). 

PSC is an inflammatory disorder of the intrahepatic and extrahepatic 

biliary tree associated with IBD.  Patients with ulcerative colitis and PSC are 

at increased risk for colorectal cancer. 

A1AT: The absence of pulmonary symptoms/signs makes emphysema 

unlikely 

RCM and liver cirrhosis may be seen in patients 

with hemochromatosis due to excessive iron deposition in tissues.  Other 

findings typically include skin hyperpigmentation and diabetes mellitus 

("bronze diabetes"). 
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PSC: inflammation, fibrosis, and stricturing of intrahepatic and extrahepatic 

bile ducts.  Affected individuals frequently have coexisting UC. PSC is often 

asymptomatic but may present with fatigue and pruritus.  Continued bile 

duct destruction leads to cholestatic complications (eg, fat-soluble vitamin 

deficiencies, osteoporosis), end-stage liver disease, and portal 

hypertension. 

Elevated ALP, inflammatory markers (eg, ESR), increased IgM, and positive 

PANCA. ERCP or MRCP confirms the diagnosis by showing multifocal 

narrowing (red arrows) with intrahepatic and extrahepatic duct dilation 

(black arrows).  Liver biopsy is typically not necessary but classically shows 

intrahepatic ductular obliteration with lymphocytic infiltration and 

periductular "onion-skin" fibrosis. 
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 Although patients with PSC may 

experience acute cholangitis, the 

absence of fever or significant 

jaundice makes this diagnosis less 

likely. 

Drug-induced hepatotoxicity can 

present as acute or chronic 

hepatitis (predominately elevated 

serum aminotransferases), 

cholestasis, or a mixed 

pattern.  However, oral 5-

aminosalicylic acid and 

corticosteroid enemas are usually not associated with hepatotoxicity. 

Lack of hepatomegaly and weight loss makes metastatic liver ca unlikely 

Polyarteritis nodosa is a necrotizing vasculitis that affects medium-sized 

arteries and presents with systemic symptoms (eg, fever, malaise, weight 

loss), neuropathy, arthralgias/myalgias, cutaneous findings (eg, livedo 

reticularis), and renal disease.  The hepatobiliary system is rarely affected 

and there is no association with antineutrophil cytoplasmic antibodies or 

ulcerative colitis. 

Primary biliary cholangitis (primary biliary cirrhosis) can present similar to 

PSC; however, it classically affects middle-aged women and has no 

association with ulcerative colitis.  Patients frequently have positive 

serum antimitochondrial antibodies. 

Acute cholangitis 

Etiology • Ascending infection due to biliary obstruction 

Clinical 

presentation 

• Fever, jaundice, RUQ pain (Charcot triad) 

• ± Hypotension, AMS (Reynolds pentad) 

Diagnosis 

• Cholestatic liver function abnormalities 

o ↑ Direct bilirubin, ALP 

o Mildly ↑ aminotransferases 

• Biliary dilation on abdominal US or CT scan 

Treatment 
• Antibiotic coverage of enteric bacteria 

• Biliary drainage by ERCP within 24-48 hr 

Acute cholangitis (AC) occurs in the setting of biliary stasis, which is MCly 

caused by gallstones, malignancy, or stenosis.  Elevated intrabiliary 

pressure allows for disruption of the bile-blood barrier and translocation 

of bacteria from the hepatobiliary system into the bloodstream. 
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Diagnostic findings reflect biliary obstruction, with US or CT scan 

demonstrating dilation of the intrahepatic and CBD.  In addition to 

leukocytosis with left shift, laboratory results characteristically 

demonstrate direct hyperbilirubinemia, elevated ALP, and elevated GGT. 

ATs are typically only mildly elevated. 

Supportive care, broad-spectrum antibiotics, and biliary drainage, 

preferably by endoscopic retrograde cholangiopancreatography with 

sphincterotomy, are the mainstays of treatment.  Other options for biliary 

decompression include percutaneous transhepatic cholangiography with 

drain placement and open surgical decompression. 

……….. 

Acetaminophen overdose is typically characterized by markedly elevated 

transaminases (>3000 U/L).  In addition, the hyperbilirubinemia is primarily 

indirect, and fever is atypical. 

PSC is characterized by short, annular strictures alternating with a normal 

bile duct ("beads on a string") visible on ultrasound.  Although it has a 

cholestatic pattern on liver function studies, patients are frequently 

asymptomatic or have chronic fatigue and pruritus on presentation.  Acute 

hypotensive illness and leukocytosis are not typical. 

 

A patient's presentation is consistent with acute cholangitis.  The classic 

Charcot triad of fever, right upper quadrant (RUQ) pain, 

and jaundice (not noted in this patient, although it may develop with 

worsening hyperbilirubinemia) is only seen in 50%-75% of patients; 

Reynolds pentad (additional hypotension and altered mental status) is 

classically associated with severe disease.  Acute cholangitis is a life-

threatening infection that typically develops in the setting of biliary 

obstruction, which enables bacteria to enter the ampulla and biliary 

tree.  Common etiologies include choledocholithiasis, malignancy, primary 

sclerosing cholangitis, and biliary interventions that result in incomplete 

bile drainage. 

In addition to leukocytosis with a left shift, classic laboratory findings 

include direct hyperbilirubinemia and elevated alkaline phosphatase 

(reflecting cholestasis).  An anion gap metabolic acidosis (AGMA) 

commonly occurs from lactic acidosis with severe sepsis.  The imaging 

modality of choice is a RUQ abdominal ultrasound, which 

demonstrates common bile duct dilation or evidence of biliary 

obstruction (eg, choledocholithiasis).  Management includes broad-

spectrum antibiotics, aggressive intravenous fluid resuscitation, and relief 
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of the biliary obstruction with either endoscopic retrograde 

cholangiopancreatography or percutaneous drainage. 

………… 

Acetaminophen overdose and viral hepatitis also cause nausea/vomiting, 

RUQ pain, hyperbilirubinemia, and occasionally an AGMA; however, 

transaminases elevations are expected to be in the thousands. 

Diabetic ketoacidosis (DKA) also presents with abdominal pain, 

hyperglycemia, AGMA, and glucosuria.  Although this patient is at high risk 

of DKA, the urinary ketones are normal, making DKA unlikely.  In addition, 

hyperbilirubinemia is unexpected, and the abdominal pain due to DKA 

(which is possibly due to ileus or electrolyte abnormalities) is not classically 

localized to the RUQ.  This patient's hyperglycemia without DKA is likely 

due to infection. 

Alcohol toxicity can cause alcoholic hepatitis, which also causes fever, RUQ 

pain, and jaundice.  However, it typically causes a transaminase 

elevation with an aspartate aminotransferase to alanine aminotransferase 

ratio of ≥2. 

Acute mesenteric artery occlusion would cause severe abdominal pain and 

lactic acidosis, but a direct hyperbilirubinemia is unexpected, and this 

patient lacks typical risk factors (eg, peripheral artery disease, arrhythmias). 

Necrotizing pancreatitis presents with severe abdominal pain radiating to 

the back along with nausea and vomiting.  Gallstone pancreatitis can 

sometimes occur with concurrent cholangitis; however, the lipase would be 

expected to be elevated. 
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ACUTE 

PANCREATITI

S 

 
- US may show focal enlargement. Risk factors: hyperTG (3rd MCC). Drugs 

(e.g., HCTZ) The serum triglyceride level generally must be >1,000 

mg/dL to be considered a potential cause of pancreatitis.  The yellow-red 

papules on this patient's arms and shoulders suggest eruptive xanthomas, 

which are due to subcutaneous fat deposition.  Eruptive xanthomas are 

usually associated with marked hypertriglyceridemia (>1,000 mg/dL), 

typically due to familial hypertriglyceridemia (which may also explain the 

patient's father's myocardial infarction at age 42).  A fasting serum lipid 

profile can determine if hypertriglyceridemia is the underlying cause of 

this patient's xanthomas and pancreatitis. 

- Early in pancreatitis, the pancreas synthesizes digestive enzymes but 

cannot secrete them.  These enzymes leak out of the acinar cells into the 

systemic circulation.  Amylase rises within 6-12 hours of symptom onset 

and may remain elevated for 3-5 days.  Lipase rises within 4-8 hours of 
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symptom onset but remains elevated longer than amylase (8-14 days).  As 

a result, lipase is more useful and sensitive than amylase for diagnosis 

(especially in alcoholics and patients presenting later in the disease 

course). 

-  

- Imaging is not required for diagnosis in patients with typical abdominal 

pain and significantly elevated amylase and/or lipase.  Contrast-enhanced 

computed tomography scan of the abdomen may be performed in 

patients with unclear diagnosis or in those who fail to improve with 

conservative management (to identify infection or necrosis). 

-  

Drug-induced pancreatitis (mnemonic SIADDH): common drugs 

associated with pancreatitis include: 

1. Seizure meds (e.g., valproate) 

2. Immunosuppressive agents (azathioprine) 

3. Antibiotics (metronidazole, tetracycline) 

4. Diuretics (furosemide, thiazides) 

5. Drugs for IBD (sulfasalazine, 5-ASA) 

6. HIV-related medications (didanosine, pentamidine) 

Drug-induced pancreatitis is usually mild.  Patients typically develop 

nausea, vomiting and abdominal pain radiating to the back.  Laboratory 

results usually show elevated serum amylase and lipase.  The CT scan 

reveals swelling of the pancreas with prominent peripancreatic fluid and 

fat-stranding (red arrow).  Supportive treatment with fluids and electrolyte 

replacement is recommended. 

……. 

 

- ERCP is usually done to evaluate biliary pancreatitis.  Although patients 

with biliary pancreatitis may sometimes have a normal ultrasound 

(especially if the stone is passed), they typically have an elevated alanine 

aminotransferase (ALT) level (>150 U/L). Normal ALT level makes biliary 

pancreatitis less likely.  ERCP should also be considered in patients with >1 

episode of acute pancreatitis of unknown cause. 

- Early ERCP for suspected biliary pancreatitis may decrease morbidity and 

mortality.  ERCP is also effective for evaluating patients with recurrent 

pancreatitis or draining pancreatic pseudocysts. 

- Acute pancreatitis has been associated with viruses (eg, mumps, HBV, 

HIV, coxsackievirus, CMV, HSV), but patients often develop other 

characteristic findings of particular viral infections.  Viral serology is 
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generally not recommended as the significance of a positive result is 

unknown, and there is no potential treatment for most of these viruses. 

- Cannabis use has been associated with case reports of acute pancreatitis, 

but it would not cause eruptive xanthomas.  Other illicit drugs usually do 

not cause acute pancreatitis. 

- Acute mesenteric ischemia: does not usually cause the abnormal 

pancreatic findings seen on this patient's abdominal CT scan. 

 

A patient's abdominal pain, nausea, and elevated lipase are consistent 

with acute pancreatitis.  He has no history of alcohol use, and his 

ultrasound reveals no gallstones.  His pancreatitis is likely due 

to cholesterol emboli.  Patients with risk factors for aortic atherosclerosis 

(eg, hypercholesterolemia, diabetes, peripheral vascular disease) who 

undergo cardiac catheterization or a vascular procedure are at increased 

risk for cholesterol emboli as a result of vascular manipulation.  These 

emboli can occlude blood vessels and cause the following: 

• Skin manifestations: Livedo reticularis (reticulated, mottled, 

discolored skin), blue toe syndrome 

• Kidney manifestations: Acute kidney injury 

• Gastrointestinal manifestations: Pancreatitis, mesenteric ischemia 
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Supportive care (eg, pain control, intravenous fluids, bowel rest) is 

recommended for uncorrectable causes of acute pancreatitis (eg, 

hypotension, ischemia, viruses, atheroembolism).  Most acute pancreatitis 

attacks are self-limiting and improve in 4-7 days with conservative 

management.  This patient should receive nothing by mouth except 

essential medications (ie, antiplatelet therapy to prevent stent thrombosis); 

early refeeding can be considered if the patient's condition improves (eg, 

decreasing pain). 

……… 

Elective cholecystectomy is generally indicated for patients with gallstones 

and biliary colic or cholecystitis.  Endoscopic retrograde 

cholangiopancreatography is indicated for sphincterotomy and stone 

removal in patients with gallstone pancreatitis and cholangitis or in those 

who have high surgical risk for cholecystectomy.  This patient has no 

gallstones or common bile duct dilation on ultrasound. 

Prophylactic antibiotics are not routinely used in patients with acute 

pancreatitis unless there is evidence of necrotizing pancreatitis with local 

infection (which is not seen on this patient's CT scan). 

Glucocorticoids have no role in management of uncomplicated acute 

pancreatitis. 

 

Drugs associated with drug-induced pancreatitis 

Analgesics 

• Acetaminophen 

• NSAIDs 

• Mesalamine, sulfasalazine 

• Opiates 

Antibiotics 

• INH 

• Tetracyclines 

• Metronidazole 

• TMP-SMZ 

Antiepileptics 

• Valproic acid 

• Carbamazepine (CBZ) 

Antihypertensives 

• Thiazides, furosemide 

• Enalapril, losartan 
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Antivirals 

• Lamivudine 

• Didanosine 

Immunosuppressants 

• Azathioprine, 6-MP 

• Corticosteroids 

Others 

• Asparaginase 

• Estrogens 

The diagnosis of acute pancreatitis requires ≥2 of the following 3 criteria: 

• Severe epigastric pain 

• Elevated serum lipase >3 times the upper limit of normal 

• CT scan findings suggestive of pancreatic inflammation 

Gallstones and alcohol abuse account for approximately 75% of all cases of 

acute pancreatitis.  Hypertriglyceridemia, the third most common cause, 

typically occurs only when the triglyceride level exceeds 1,000 

mg/dL.  When these common etiologies have been ruled out, less common 

causes, including drug-induced pancreatitis (DIP), should be considered. 

Recognizing DIP can be challenging because it may develop months after 

drug initiation and many medications have been implicated.  Diuretics, 

including thiazides (eg, hydrochlorothiazide) and most loop diuretics (eg, 

furosemide), are among the most common offenders.  These drugs may 

trigger pancreatitis via hypersensitivity to the sulfonamide molecule (a 

structural component of thiazides and most loop diuretics), pancreatic 

ischemia due to reduced blood volume, and/or increased viscosity of 

pancreatic secretions.  Other medications associated with DIP include ACE 

inhibitors (eg, enalapril), statins (eg, simvastatin), and certain antibiotics 

(eg, isoniazid, trimethoprim-sulfamethoxazole), which may act through 

similar or other pathophysiologic mechanisms (eg, direct toxicity). 

In addition to discontinuation of the offending agent, management of DIP 

is identical to that of other causes of acute pancreatitis, involving 

aggressive intravenous hydration, pain control, and diet advancement as 

tolerated. 
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……. 

Patients with 

gallstone 

pancreatitis 

should undergo 

timely 

cholecystectomy 

to help prevent 

additional 

episodes. ERCP 

can be used to 

remove gallstones 

obstructing the 

biliary tract, and it 

is indicated in 

patients with 

gallstone 

pancreatitis 

complicated by 

cholangitis.  This patient has no laboratory evidence (eg, 

hyperbilirubinemia, elevated transaminases) or ultrasound findings (eg, 

gallstones, common bile duct dilation) to suggest gallstone pancreatitis, 

and no evidence of cholangitis (eg, jaundice, right upper quadrant pain). 

Glucocorticoids are used to treat autoimmune pancreatitis, a relatively rare 

IgG4 mediated disorder.  These drugs should not be initiated prior to 

diagnostic confirmation, which typically requires pancreatic biopsy in 

addition to a serum IgG4 level. 

HIDA scan can demonstrate cystic duct obstruction in acute cholecystitis, 

which presents with fever, leukocytosis, and right upper quadrant 

pain.  This test has minimal use in evaluating acute pancreatitis. 



56 
 

 
This patient's presentation is consistent with acute severe pancreatitis that 

has progressed to multisystem organ dysfunction (eg, shock, renal failure, 

early respiratory failure).  Most patients with acute pancreatitis have mild 

disease and recover with conservative management (eg, fluids, bowel rest, 

pain medication) in 3-5 days.  However, nearly 15%-20% of patients can 

develop severe acute pancreatitis, defined as pancreatitis with failure of at 

least 1 organ.  Clinical markers associated with increased risk for severe 

pancreatitis include age >75, alcoholism, obesity, C-reactive protein >150 

mg/dL at 48 hours, and increased blood urea nitrogen (BUN)/Cr in the first 

48 hours.  Abdominal imaging (computed tomography scan or magnetic 

resonance cholangiopancreatography) is indicated for suspected severe 

pancreatitis to look for pancreatic necrosis and extrapancreatic 

inflammation, which also indicate severe acute pancreatitis. 

Severe pancreatitis causes local release of activated pancreatic enzymes 

that enter the vascular system and increase vascular permeability within 

and around the pancreas.  This leads to large volumes of fluid migrating 

from the vascular system to the surrounding retroperitoneum.  Systemic 

inflammation also ensues as the inflammatory mediators enter the vascular 
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system.  The net effect is widespread vasodilation, capillary leak, shock, and 

associated end-organ damage.  Treatment usually involves supportive care 

with several liters of IV fluid to replace the lost intravascular volume. 

……… 

Hypotensive episodes seen in severe pancreatitis could incite an 

underlying myocardial infarction.  However, this patient has no signs or 

symptoms (eg, chest pain) suggesting myocardial infarction. 

Narcotics (eg, meperidine) are often given for analgesia in acute 

pancreatitis.  Narcotic overdose can cause respiratory depression, 

hypotension, and bradycardia.  This patient's tachycardia, crackles, 

abdominal distention, worsening BUN, and low urine output make severe 

pancreatitis with early multiorgan failure more likely. 

Occult bleeding is unlikely to cause significant hypotension without 

resulting in anemia. 

Pericardial effusion can be a complication of pancreatitis, but tamponade 

severe enough to cause cardiac failure would cause jugular venous 

distention (not seen in this patient's physical examination). 

Acute pancreatitis can be complicated by a peripancreatic pseudocyst, a 

fluid collection (containing pancreatic enzymes, blood, fluid, and tissue 

debris) surrounded by a necrotic or fibrous capsule.  Pseudocysts typically 

take 3-4 weeks to develop after acute pancreatitis and would be a less 

likely cause of acute hypotension in this patient. 

CHRONIC 

PANCREATITI

S 

Overview of chronic pancreatitis 

Etiology 

• Alcohol use, Smoking 

• CF (common in children) 

• Ductal obstruction (eg, malignancy, stones) 

• Autoimmune 

• FHx (e.g., hereditary pancreatitis) 

Clinical 

presentation 

• Chronic epigastric pain that worsens w/ meals 

with intermittent pain-free intervals 

• Malabsorption - steatorrhea, weight loss 

• Diabetes mellitus 

Laboratory 

results/imaging 

• Amylase/lipase can be normal & nondiagnostic 

• CT scan or MRCP can show calcifications, dilated 

ducts & enlarged pancreas 
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Treatment 

• Pain management 

• Alcohol & smoking cessation 

• Frequent, small meals 

• Pancreatic enzyme supplements 

MRCP = magnetic resonance cholangiopancreatography. 

This patient's presentation suggests chronic pancreatitis (CP), most 

commonly due to chronic alcohol consumption (including prolonged use 

of socially acceptable amounts).  CP typically presents with chronic 

epigastric abdominal pain that can radiate to the back and is partially 

relieved by sitting upright or leaning forward.  Patients can 

have intermittent pain-free intervals lasting from months to a year.  Early 

CP can present with acute attacks that become continuous as the condition 

progressively worsens. 

Patients with CP develop progressive pancreatic inflammation that causes 

nonreversible exocrine and endocrine functional 

damage.  Diarrhea, steatorrhea, and weight loss can develop due to 

fat malabsorption from reduced levels of exocrine pancreatic enzymes (eg, 

amylase, protease, lipase).  CP eventually causes pancreatic endocrine 

failure with glucose intolerance or overt diabetes.  Pancreatic 

calcifications seen on abdominal plain films or CT scan are helpful for 

establishing the diagnosis.  In addition, CT scan helps exclude other 

etiologies (eg, pancreatic cancer, pseudocyst). 

Fecal elastase is a noninvasive test with high sensitivity and specificity for 

severe pancreatic exocrine insufficiency.  Elastase is a proenzyme 

(zymogen) produced in pancreatic acinar cells and activated by trypsin in 

the duodenal lumen; low levels indicate severe exocrine insufficiency.  An 

alternate noninvasive test is serum trypsinogen, which would also be low in 

this setting.  Treatment involves pancreatic enzyme replacement, which 

includes lipase to aid in fat digestion and improve steatorrhea. 

The destruction of acinar and islet cells results in pancreatic exocrine 

insufficiency.  Pancreatic secretion is stimulated by cholecystokinin 

(CCK).  Normally, pancreatic enzymes breakdown CCK-releasing protein, 

thereby limiting CCK release.  In patients with pancreatic insufficiency, 

pancreatic enzyme deficiency leads to the release of high volumes of CCK, 

resulting in a loop of pancreatic hyperstimulation.  In association with 

pancreatic inflammation and ischemia, this results in the characteristic 

post-prandial abdominal pain common in patients with chronic 

pancreatitis. 

Pancreatic enzyme supplementation, which typically contains lipase, 

protease, and amylase, helps alleviate pain by reducing pancreatic 
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hyperstimulation and improves nutrient digestion; additionally, fat 

malabsorption and steatorrhea (if present) typically improve.  The 

ingestions of frequent, small meals that are low in fat may also improve 

pain.  Secondary options for treating chronic pancreatitis pain 

include pregabalin, nortriptyline, and amitriptyline.  Further management 

includes alcohol and tobacco cessation and treatment of diabetes (if 

present). 

……… 

A celiac plexus block (with glucocorticoids or alcohol) is useful for 

pancreatic cancer pain but has limited efficacy in chronic pancreatitis.  In 

addition, there is increased risk for hypotension and infection. 

ERCP with sphincterotomy and/or stent placement may improve pain in 

patients with evidence of an obstructed pancreatic duct, and surgery (eg, 

pancreatic resection) can be considered if ERCP is unsuccessful.   

Although chronic pain medication may be required in patients who fail to 

obtain relief with pancreatic enzyme supplementation, opiate medications 

carry significant risks (eg, sedation, dependence).  If the patient fails to 

respond to pancreatic enzyme supplementation, non-opiate therapy (eg, 

pregabalin, nortriptyline) is a more appropriate next step. 

Mesenteric angiogram can diagnose chronic mesenteric ischemia, which 

can present with dull abdominal pain (usually after eating) and 

unintentional weight loss due to avoidance of food.  Diarrhea and 

improvement in pain with position changes are uncommon. 

In contrast to widespread inflammation in acute pancreatitis, CP causes 

patchy inflammation and fibrosis (burned-out pancreas) and can present 

with normal or only slightly elevated serum amylase and 

lipase.  Abdominal imaging showing pancreatic calcifications is the best 

way to confirm CP. 

Treatment 
  General measures 

• Abstinence from alcohol and nicotine 

• Small, regular meals (rich in carbohydrates, low in fat), 

supplementation with medium-chain triglycerides (MCT) 

• Pancreatic enzyme replacement (with meals)  

• Parenteral administration of fat-soluble vitamins (A, D, E, K) if 

necessary 

• Endocrine insufficiency: Insulin administration 

• For management of acute attacks see “Treatment” in acute 

pancreatitis. 

  Pain management 

https://next.amboss.com/us/article/oP00fT#Z357819d66be982ac9ffda638dc126635
https://next.amboss.com/us/article/y60dnS#Z9749463e67a1dd52c34fed592810f23d
https://next.amboss.com/us/article/1p02oS#Z2bfd946a638ffba7c38eda3282c46859
https://next.amboss.com/us/article/Ao0ReS#Zd13394f3e11b9200dec7ab35fb04a2c2
https://next.amboss.com/us/article/Gm0BSg#Z22bb3029af932ca3214f211adb89e9e3
https://next.amboss.com/us/article/SS0y_2#Zdfccf0c79f1b94cd96b7ea0dd360ee06
https://next.amboss.com/us/article/SS0y_2#Zdfccf0c79f1b94cd96b7ea0dd360ee06
https://next.amboss.com/us/article/xN0EWg#Z04036123bf992e2ea414321b2a6f5cbd
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• Analgesics: NSAIDs, opioids for severe pain (e.g., long-

acting fentanyl/morphine), low dose tricyclic 

antidepressants (e.g., amitriptyline) 

• Intractable pain 

o Celiac ganglion block (offers temporary relief)  

o Endoscopic papillotomy + ductal 

dilation and stent placement + removal of stones, if present  

o Extracorporeal shock wave lithotripsy (ESWL): for intraductal 

stones  

  Surgery 

• Indication: if pancreatic cancer is suspected or in those with 

intractable pain 

• Procedures 

o Pancreaticojejunostomy: if the main pancreatic duct is dilated 

(> 5 mm) 

o Resection of the affected part of the pancreas (distal 

pancreatectomy, Whipple's procedure) 

o Thoracoscopic bilateral splanchnicectomy  

 

Complications 
  Pancreatic pseudocysts 

• Definition: encapsulated collection 

of pancreatic fluid which develops 4 weeks after an acute attack 

of pancreatitis; can occur in both acute and chronic pancreatitis  

• Pathophysiology: pancreatic secretions leak from damaged ducts 

→ inflammatory reaction of surrounding tissue → encapsulation of 

secretions by granulation tissue 

• Clinical features 

o Often asymptomatic 

o Painless abdominal mass 

o Pressure effects 

▪ Gastric outlet obstruction (early satiety, non-

bilious vomiting, abdominal pain) 

▪ Obstruction of the distal duodenum (bilious vomiting) 

▪ Results in steatorrhea 

▪ Bile duct obstruction with jaundice 

• Diagnostics: abdominal ultrasound/CT/MRI → extrapancreatic fluid 

collection within well-defined wall/capsule, no solid cyst 

components detectable 

• Treatment: Surgical/endoscopic cystogastrostomy/ 

cystoduodenostomy/cystojejunostomy; US/CT-

guided percutaneous drainage 

• Complications 

https://next.amboss.com/us/article/xN0EWg#Z937eb02dfdae5d3235cea8d72ffaf83f
https://next.amboss.com/us/article/BN0zWg#Z6d53b6cfe3376a70645a5c797293e56a
https://next.amboss.com/us/article/yN0ddg#Z434daecbc44532c03b0313928f0c321d
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/yN0ddg#Zbe5f31135bb36fd0b35894cdddd31a5b
https://next.amboss.com/us/article/yN0ddg#Z458954253ac64907b4dfc1e2b00ee48f
https://next.amboss.com/us/article/_N05dg#Z1ac38cdc312662760e7dcb2548983f5b
https://next.amboss.com/us/article/_N05dg#Z1ac38cdc312662760e7dcb2548983f5b
https://next.amboss.com/us/article/_N05dg#Z0bad88f8faf04c2aac9abb9bab5d406b
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/3S0Sz2#Z124a55aee8e090d463c3918658157428
https://next.amboss.com/us/article/V30Ghf#Z2028a4b506ab6e259c9bbaccb9eb837b
https://next.amboss.com/us/article/qg0Cw2#Z451e2499e659c1f674981886e819ceda
https://next.amboss.com/us/article/qg0Cw2#Z451e2499e659c1f674981886e819ceda
https://next.amboss.com/us/article/3S0Sz2#Z9424d25f102a72f5a7046ce7336ea9f8
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/260T4S#Zdd2c15a7bad9b933f330658ff82403eb
https://next.amboss.com/us/article/260T4S#Z0842648c05a9f12b182c77d4baeb7a3a
https://next.amboss.com/us/article/Bl0z_T#Za983ce58df93eaab16499ef059fb6512
https://next.amboss.com/us/article/Bl0z_T#Za983ce58df93eaab16499ef059fb6512
https://next.amboss.com/us/article/260T4S#Z0842648c05a9f12b182c77d4baeb7a3a
https://next.amboss.com/us/article/hS0cz2#Ze8b250d1aa6c076cff05c5d041476b10
https://next.amboss.com/us/article/hS0cz2#Ze8b250d1aa6c076cff05c5d041476b10
https://next.amboss.com/us/article/260T4S#Z0842648c05a9f12b182c77d4baeb7a3a
https://next.amboss.com/us/article/Kh0UUf#Ze676a1a28416d5dfcad6df0fb4ea3c57
https://next.amboss.com/us/article/zg0rB2#Zbf3b5249e6b175f68314ebf929555fa4
https://next.amboss.com/us/article/Q60ukS#Z4d90dfc94eec0585c748e9b6c6899d95
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/xo0EVS#Zce232f978ea5a8fb9edbb980a41502b8
https://next.amboss.com/us/article/eJ0xGS#Z9920987de758b4f042fe199e624f79df
https://next.amboss.com/us/article/Q60ukS#Z4d90dfc94eec0585c748e9b6c6899d95
https://next.amboss.com/us/article/hS0cz2#Z416510d2bd6fcd19b4e328d62b6b10db
https://next.amboss.com/us/article/Q60ukS#Z4d90dfc94eec0585c748e9b6c6899d95
https://next.amboss.com/us/article/jS0_z2#Z5f49d92f52d702a9bee9b2538ad7b454
https://next.amboss.com/us/article/In0Yug#Zc5607c5d0e093167a8120ca08eadd413
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o Infection → fever, abdominal pain, sepsis 

o Rupture → pancreatic ascites/pancreaticopleural fistula  

o Erosion into an abdominal vessel with hemorrhage into the 

cyst → sudden abdominal pain, signs of hemorrhagic shock  

 

Splenic vein thrombosis 

• Can occur in 10% of patients with chronic pancreatitis 

• Pathophysiology: inflammation of the splenic 

vein → thrombus formation → left-sided portal 

hypertension → gastric varices  

• Clinical features: can present with upper GI bleeding, ascites, 

and splenomegaly 

• Diagnosis: ultrasound with doppler, CT/MR angiography 

• Treatment 

o Acute: anticoagulation and/or thrombectomy 

o Chronic and symptomatic: splenectomy 

  Pancreatic ascites 

• Pathophysiology: Ductal disruption (due to an acute attack 

of pancreatitis; pancreatic surgery/trauma) or 

a pseudocyst leak/rupture → pancreatic ascites  

• Clinical features 

o Abdominal distension; variable abdominal pain; dyspnea; 

peripheral edema  

o Free fluid in the peritoneal cavity  

• Diagnosis 

o Ascitic fluid analysis: Exudate with high amylase levels (> 

1000 IU/L) 

o ERCP: Demonstrates the site(s) of leak  

o CECT and MRCP can also demonstrate ascites and the site of 

leak; ERCP is preferred since treatment can be performed in 

the same sitting 

• Treatment 

o Conservative manangement: Indicated in all patients; ∼ 

30% will require no further treatment 

▪ Nil per oral, IV fluids, parenteral nutrition 

▪ Somatostatin analogues (octreotide)  

▪ Repeated ascitic taps 

o Stenting of the pancreatic duct: If ERCP demonstrates ductal 

disruption  

o Surgery: Indicated in patients with no improvement 

on conservative management for 4 weeks (See Pancreatic and 

hepatic surgery) 

▪ Pancreatic resection  

▪ Surgery for pancreatic pseudocyst  

https://next.amboss.com/us/article/j50_Pg#Za5de83449ff6a749e6c1348b93b1f3b1
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/xm0E3g#Zb3de189fac0d57eac5b7798e127a5e19
https://next.amboss.com/us/article/hS0cz2#Z093ae328e343cbc8c853172a2396af56
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/hS0cz2#Ze8b250d1aa6c076cff05c5d041476b10
https://next.amboss.com/us/article/j50_Pg#Za5de83449ff6a749e6c1348b93b1f3b1
https://next.amboss.com/us/article/P60WOS#Zd4a10a5c4540d32c30859261711a3546
https://next.amboss.com/us/article/P60WOS#Zd4a10a5c4540d32c30859261711a3546
https://next.amboss.com/us/article/fh0kWf#Z2dab49abf0b7132409fe6a5721882d21
https://next.amboss.com/us/article/LS0wZf#Zd5beacd46243f9dbc75a7032728717a5
https://next.amboss.com/us/article/LS0wZf#Zd5beacd46243f9dbc75a7032728717a5
https://next.amboss.com/us/article/LS0wZf#Z74f133e1d0a9494d842632310228d355
https://next.amboss.com/us/article/ZS0Zy2#Z5b38a059d860d4f7f79d2947306c643e
https://next.amboss.com/us/article/KS0U0f#Z48e76ffce1b364c1ba4dacdd79a56b7b
https://next.amboss.com/us/article/KT0U72#Z755ac88bb64f9363cd02e1d26ffc61a4
https://next.amboss.com/us/article/hS0cz2#Ze8b250d1aa6c076cff05c5d041476b10
https://next.amboss.com/us/article/Bl0z_T#Zd10278e3d6977617aabab2565a588026
https://next.amboss.com/us/article/hS0cz2#Z093ae328e343cbc8c853172a2396af56
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/Xq09CS#Zec7af3634c75f9e5227d266d823e5ea7
https://next.amboss.com/us/article/SM0yLg#Z4d691ca388c1f715da27ec368c5c7171
https://next.amboss.com/us/article/KS0U0f#Z3548b888356ea427067af01e47cceb53
https://next.amboss.com/us/article/Ln0wFg#Z9a340a406dea536ac5dc3ff1f388ebf0
https://next.amboss.com/us/article/V30Ghf#Zd78fafb91f61bfc90ec20840630d2b65
https://next.amboss.com/us/article/V30Ghf#Z670552384cbf259bfa8f763659fabcbb
https://next.amboss.com/us/article/KS0U0f#Z48e76ffce1b364c1ba4dacdd79a56b7b
https://next.amboss.com/us/article/V30Ghf#Zd78fafb91f61bfc90ec20840630d2b65
https://next.amboss.com/us/article/fM0kLg#Z0ca66c2df4b99953c5a0cb25aed87835
https://next.amboss.com/us/article/7L04_g#Z1460ab745ad9092cba608ba9f884beb0
https://next.amboss.com/us/article/AT0Rt2#Z2b64e5de985c471408a38e9c3fdffbae
https://next.amboss.com/us/article/260T4S#Zdd2c15a7bad9b933f330658ff82403eb
https://next.amboss.com/us/article/V30Ghf#Zd78fafb91f61bfc90ec20840630d2b65
https://next.amboss.com/us/article/Bl0z_T#Z49980866d9054cf3a41d5e63a03c45cd
https://next.amboss.com/us/article/Bl0z_T#Z49980866d9054cf3a41d5e63a03c45cd
https://next.amboss.com/us/article/Bl0z_T#Z49980866d9054cf3a41d5e63a03c45cd
https://next.amboss.com/us/article/hS0cz2#Z77814c693aa7010394816c7cb34d7f5c
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▪ Lateral pancreaticojejunostomy 

  Further complications 

• Pancreatic abscess 

• Portal vein thrombosis 

• Pancreatic diabetes  

• Pancreatic cancer (especially in patients with hereditary 

pancreatitis) 

DYSPHAGIA 

 
 

Dysphagia can be classified as oropharyngeal or 

esophageal.  Oropharyngeal dysphagia presents with difficulty initiating 

swallowing due to inability to properly transfer food from the mouth to 

the pharynx.  Underlying etiologies for oropharyngeal dysphagia can 

include stroke, advanced dementia, oropharyngeal malignancy, or 

neuromuscular disorders (eg, myasthenia gravis). 

Patients with oropharyngeal dysphagia can also have 

associated coughing, choking, or nasal regurgitation on swallowing.  Other 

complications can include aspiration pneumonia and weight loss.  This 

patient's history of stroke with coughing and choking on swallowing 

suggests oropharyngeal dysphagia.  Recurrent right lower lobe pneumonia 

suggests likely aspiration pneumonia.  Videofluoroscopic modified 

barium swallow study is preferred initially in these patients to evaluate 

swallowing mechanics, degree of dysfunction, and severity of aspiration. 

https://next.amboss.com/us/article/xo0EVS#Zad8f9786872edfa102f7204c82b56244
https://next.amboss.com/us/article/SS0y_2#Z19c1e35bfe46ff3a45d8c6f112082293
https://next.amboss.com/us/article/PS0W-2#Zb626fe483488b3590f102ce78683bd6b
https://next.amboss.com/us/article/3S0Sz2#Z9424d25f102a72f5a7046ce7336ea9f8
https://next.amboss.com/us/article/hS0cz2#Z637be16945baf898a4ec3e286afbf26d
https://next.amboss.com/us/article/hS0cz2#Z637be16945baf898a4ec3e286afbf26d
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Esophageal motility studies and upper gastrointestinal endoscopy are 

typically used for evaluating esophageal dysphagia, which presents with a 

sensation of food getting stuck in the esophagus (not throat) a few 

seconds after a swallow but does not cause difficulty initiating swallowing. 

Achalasia: Either primary (ie, loss of peristalsis in the distal esophagus with 

lack of lower esophageal sphincter relaxation) or pseudoachalasia due to 

esophageal cancer.  Several clues point to pseudoachalasia (eg, narrowing 

of distal esophagus not due to denervation) caused by malignancy. 

Tobacco use is a major risk 

factor for esophageal 

adenocarcinoma and SqCC; 

alcohol use is also an important 

risk factor for esophageal 

SqCC.  Significant weight 

loss, rapid symptom onset (<6 

months), and presentation 

at age >60 all increase the 

likelihood of malignancy (by 

comparison, patients with 

achalasia have symptoms for 

approximately 5 years before 

receiving a diagnosis, and they 

typically only have mild weight loss).  Tumor metastasis (eg, mediastinal 

LNs) or local involvement may give a radiologic appearance similar to that 

seen with a widened mediastinum.  Endoscopic evaluation can 

differentiate between achalasia and pseudoachalasia.  In achalasia, this 

evaluation usually shows normal-appearing esophageal mucosa and a 

dilated esophagus with possible residual material; in addition, it is 

generally possible to easily pass the endoscope through the lower 

esophageal sphincter (unlike in malignancy). 

If endoscopy shows a malignancy, a CT scan can be performed for 

staging.  CT scan can also be obtained if endoscopy is nonrevealing and 

there is still concern for malignancy. 

…….. 

 

Laparoscopic myotomy and pneumatic balloon dilation are the treatments 

of choice for patients with achalasia who are at low surgical risk.  Options 

for patients at high surgical risk include botulinum toxin injection, nitrates, 

and calcium channel blockers.  However, all these treatments should be 

considered only after malignancy is excluded and the diagnosis of 

achalasia is confirmed. 
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Achalasia 

Clinical 

presentation 

• Chronic dysphagia to solids & liquids, regurgitation 

• Heartburn, weight loss 

Diagnosis 

• Manometry: ↑ LES resting pressure, incomplete LES 

relaxation, ↓ peristalsis of distal esophagus 

• Barium esophagram: smooth "bird beak" narrowing at GEJ 

Management 

• Upper endoscopy to exclude malignancy 

• Laparoscopic myotomy or pneumatic balloon dilation 

• Botulinum toxin injection, nitrates & CCB 

Chronic dysphagia to both solids and liquids, regurgitation, difficulty 

belching, and mild weight loss are all common manifestations 

of achalasia.  Other symptoms include chest pain and heartburn; therefore, 

many patients are initially diagnosed with gastroesophageal 

reflux.  On average, patients have symptoms for approximately 5 years 

before receiving a diagnosis of achalasia. 

Achalasia is due to impaired peristalsis of 

the distal esophagus and impaired 

relaxation of the lower esophageal 

sphincter (LES).  This prevents food or 

liquid from passing through the LES until 

the hydrostatic pressure in the esophageal 

column is greater than the closing pressure 

of the sphincter.  Be ing in the upright 

position increases the pressure in the 

esophagus and results in more effective 

swallowing. 

Manometry is the most sensitive test and 

key to diagnosis.  Barium 

esophagram, which may show a 

smooth "bird-beak" narrowing near the 

LES, can be helpful in patients with nondiagnostic manometry. 

…….. 

Esophageal webs are most commonly located in the upper esophagus and 

only cause mild focal narrowing (dysphagia to solids but not liquids).  They 

are often associated with iron deficiency (Plummer-Vinson syndrome). 
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Globus sensation is a diagnosis of exclusion and is characterized by the 

sensation of a lump in the back of the throat.  It is a functional disorder 

and does not cause any abnormalities on barium esophagram. 

Zenker diverticulum, caused by an outpouching at the cricopharyngeal 

level of the esophagus, most commonly occurs in patients age >60 and 

presents with dysphagia, halitosis, and fullness of the throat. 

 

Supportive measures for UGIB include supplemental oxygen, bowel rest, 

and intravenous fluids through large-bore catheters.  An intravenous 

proton pump inhibitor should also be administered for acid 

suppression.  Packed red blood cell (PRBC) transfusion can increase 

oxygen-carrying capacity in patients with significantly low hemoglobin 

levels. 

In general, stable patients without significant comorbid conditions should 

receive PRBC transfusion for hemoglobin <7 g/dL.  A higher threshold of 

hemoglobin <9 g/dL can be considered for patients with acute coronary 

syndrome.  Patients with active bleeding and hypovolemia may need PRBC 

transfusion at higher hemoglobin levels due to the initial hemoglobin 

concentration not fully reflecting blood loss.  In addition, the hemoglobin 

level may drop significantly as blood volume is replaced by the infusion of 

crystalloid solutions and the mobilization of interstitial fluid. 

…….. 

FFPs contains all clotting factors and plasma proteins from one unit of 

blood.  It is usually indicated for severe coagulopathy (eg, liver disease, 

disseminated intravascular coagulation) with active bleeding.  Fresh frozen 

plasma is generally not needed to correct a minimally abnormal INR (<1.6), 

which is a common finding in gastrointestinal bleeding. 

PPIs reduce rebleeding and the need for transfusions, and help stabilize 

clots in patients with UGIB.  Histamine-2 blockers, such as famotidine, have 

not demonstrated such benefits and consequently are not recommended 

as first-line therapy for UGIB. 

Platelet transfusions are typically given for a platelet count 

<10,000/mm3 (increased risk of spontaneous hemorrhage) or for a platelet 

count <50,000/mm3 with active bleeding. 

Whole blood transfusion, which includes PRBCs in addition to plasma, may 

be used in patients with severe hemorrhage (eg, major trauma) requiring 

massive blood transfusions to assist in volume expansion. 
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Diffuse esophageal spasm 

Pathophysiology 

• Uncoordinated, simultaneous 

contractions of esophageal body 

Symptoms 

• Intermittent chest pain 

• Dysphagia for solids & liquids 

Diagnosis 

• Manometry: Intermittent peristalsis, 

multiple simultaneous contractions 

• Esophagram: "Corkscrew" pattern 

Treatment 

• CCBs 

• Alternates: Nitrates or tricyclics 

This patient with intermittent non-cardiac chest pain and dysphagia has 

typical symptoms of diffuse esophageal spasm (DES).  DES is 

characterized by uncoordinated, simultaneous contractions of the 

esophageal body, likely related to impaired inhibitory innervation in the 

esophagus.  DES is frequently seen in association with emotional factors 

and functional gastrointestinal disorders.  Symptoms often resemble those 

in achalasia (impaired esophageal motility with incomplete relaxation at 

the lower esophageal sphincter) and nutcracker esophagus (excessive tone 

at the lower esophageal sphincter). 

The diagnosis of DES is challenging due to the episodic nature of clinical 

features.  Esophageal manometry reveals intermittent peristalsis 

and multiple nonperistaltic simultaneous contractions of the middle and 

lower esophagus.  The lower esophageal sphincter usually shows normal 

relaxation.  Esophagram may show nonperistaltic contractions producing a 

"corkscrew esophagus" pattern, although this is neither sensitive nor 

specific.  Endoscopy is usually normal.  First-line treatment 

includes calcium channel blockers (eg, diltiazem), which relieve pain and 

reduce dysphagia. 

…… 

Variant (Prinzmetal) angina is due to coronary artery spasm.  Typical 

symptoms include episodic chest pain at rest.  Patients may have normal 

ECG findings between attacks, with variable ST abnormalities during acute 

events.  Variant angina does not explain the patient's dysphagia. 

Costosternal syndrome (costochondritis) usually occurs after repetitive 

activity.  It is characterized by pain that is reproducible with palpation and 
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worsened with movement or position changes.  It would not cause 

dysphagia. 

Eosinophilic esophagitis is characterized by food impaction, dysphagia, or 

heartburn that does not respond to standard medications.  Endoscopy 

usually reveals esophageal rings or strictures. 

Globus sensation is a functional disorder of the esophagus characterized 

by the sensation of a foreign body in the throat.  It is often worse when 

swallowing saliva and is frequently associated with anxiety.  Pain, 

dysphagia, dysphonia, or systemic symptoms are not typical for globus and 

suggest another condition. 

Zenker diverticulum is a disorder of the proximal esophagus and is 

generally asymptomatic, although it can cause a sensation of food sticking 

in the throat, halitosis, and regurgitation.  Chest pain is not a typical 

symptom. 

DES 

Spontaneous pain, odynophagia for cold and hot food are suggestive 

of DES.  Nitrates (and CCBs) relax not only myocytes in coronary 

vessels but also smooth muscle cells in the esophagus, thereby alleviating 

the pain.  Esophagography may or may not show other anomalies (eg, 

corkscrew shape).  Esophageal manometry should show repetitive, 

nonperistaltic, high-amplitude contractions, either spontaneously or 

after ergonovine stimulation. 

…….. 

Radiation of pain to the back and its precipitation by emotional stress 

make the diagnosis of motility disorder more likely than GERD.  GERD MCly 

causes burning discomfort (heartburn) rather than radiating pain and is 

associated with esophagitis on endoscopy.  Furthermore, if GERD were 

suspected, the patient should be started on an empiric trial of a PPI rather 

than 24-hour pH monitoring. 

ESOPHAGITIS Medication-induced esophagitis 

Drug class Drug 

Antibiotics Tetracyclines 

Anti-inflammatory agents Aspirin & many NSAIDs 

Bisphosphonates Alendronate, risedronate 

Others Potassium chloride (KCl), iron 
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Mucosal injury in pill esophagitis can be due to acid effect (eg, 

tetracyclines), osmotic tissue injury (eg, KCl), or disruption of normal 

gastroesophageal protection (eg, NSAIDs).  Patients usually do not have 

prior esophageal disease, although pill esophagitis can be worse in those 

with concurrent GER. 

Typical symptoms of pill esophagitis include sudden-onset odynophagia 

and retrosternal pain that can sometimes cause difficulty swallowing.  It is 

MC in the mid-esophagus due to compression by the aortic arch or an 

enlarged left atrium.  The diagnosis is usually made clinically but can be 

confirmed on endoscopy, which shows discrete ulcers with relatively 

normal-appearing surrounding mucosa.  Treatment includes primarily 

stopping the offending medication to prevent future injury. 

………… 

Endoscopy in Candida esophagitis is characterized by white plaques, and 

most patients will also have oral thrush. These conditions are most 

common in immunocompromised patients. 

DES: Patients typically have recurrent episodes of liquid/solid dysphagia 

and chest pain. 

GERD typically causes recurrent or persistent burning pain in the upper 

abdomen and chest.  Symptoms are worse following large meals or certain 

foods (eg, chocolate, peppermint) or when lying down.  Symptoms are 

usually subacute to chronic rather than abrupt. 

Eosinophilic esophagitis 

Pathogenesis • Chronic, immune-mediated esophageal inflammation 

Clinical 

features 

• Dysphagia 

• Chest/epigastric pain 

• Reflux/vomiting 

• Food impaction 

• Associated atopy 

Diagnosis • Endoscopy & esophageal biopsy (≥15 eosinophils per HPF) 

Treatment 
• Dietary modification 

• ± Topical glucocorticoids 

A patient has an esophageal food impaction, which most commonly 

occurs when food becomes trapped in the esophagus due to a preexisting 

abnormality (eg, ring, stricture).  Drooling, hypersalivation, and 

an inability to tolerate liquids (eg, vomiting after drinking water) are 

cardinal symptoms.  Food impaction can lead to esophageal perforation 

and requires urgent upper endoscopy with food bolus removal. 
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Although any physiologic or pathologic esophageal narrowing can 

predispose to food impaction, several features suggest that eosinophilic 

esophagitis (EoE) is the most likely underlying etiology.  EoE commonly 

affects young men (age 20-30) and is frequently associated with other 

atopic conditions (eg, seasonal allergies, eczema, asthma).  In addition 

to refractory heartburn despite a PPI (as seen in this patient), other 

common manifestations include intermittent solid food dysphagia and 

substernal chest or upper abdominal pain.  More than 50% of patients 

have a history of food impaction, which typically occurs when progressive 

esophageal inflammation from untreated EoE leads to stricture 

formation. 

The diagnosis of EoE is confirmed with esophageal biopsies 

demonstrating eosinophilic mucosal infiltration (eg, ≥15 

eosinophils/hpf).  If diagnosed early, EoE responds well to an elimination 

diet or topical glucocorticoids (eg, fluticasone, budesonide); stricture 

dilation may be required if there is no response to medical therapy. 

…………. 

Disordered oropharyngeal neuromuscular transmission can occur in ALS 

and multiple sclerosis.  However, these disorders typically present with 

symptoms of oropharyngeal dysphagia (eg, coughing after eating, nasal 

regurgitation, aspiration) rather than esophageal food impaction. 

Achalasia results from myenteric plexus degeneration, which causes 

incomplete relaxation of the lower esophageal sphincter.  Patients with 

achalasia tend to present with progressively worsening dysphagia (solids 

and liquids), not a sudden food impaction. 

Fibrosis and atrophy of esophageal smooth muscle occurs in systemic 

sclerosis; this leads to chronic, often severe GER and may result in 

strictures with food impaction.  However, systemic sclerosis is expected 

to affect multiple organ systems; cutaneous (eg, skin thickening) and 

extracutaneous (eg, Raynaud phenomenon) findings would be expected. 

Esophageal cancer can rarely cause food impaction, but it tends to affect 

elderly patients and presents with progressive dysphagia (from solids to 

liquids) and weight loss. 
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CHRONIC 

CONSTIPATIO

N 

An elderly patient likely has overflow fecal incontinence due to fecal 

impaction.  Fecal impaction is common in older patients with impaired 

mobility, inadequate fluid or dietary fiber intake, chronic constipation, or 

decreased sensation of stool in the rectal vault (eg, spinal cord injury, 

dementia). Urinary incontinence is also common due to pressure against 

the bladder. 

The diagnosis of fecal impaction is typically apparent on DRE, although 

impaction in the proximal rectum may be apparent only on abdominal x-

ray.  Initial management includes manual disimpaction to break up the 

hard stool followed by enemas (eg, tap water, mineral oil) to dislodge the 

fecal fragments.  Following acute treatment, a bowel regimen, including 

laxatives (eg, polyethylene glycol, lactulose) and dietary alterations (eg, 

increased intake of fluid and fiber), should be instituted. 

…….. 

Loperamide is used for symptomatic management of diarrhea. 

Plain x-ray is the most appropriate initial imaging study for fecal 

impaction, when necessary.  CT scan is useful for evaluating extrinsic 

intestinal compression, but it is not usually needed and would not be the 

first study. 

Stool studies (eg, culture, microscopy for ova and parasites) are 

appropriate to evaluate for suspected infectious diarrhea, which presents 

with large-volume watery stools.   



71 
 

Anal manometry can provide information regarding anorectal neurologic 

dysfunction and is indicated for evaluation of chronic constipation and 

fecal incontinence.  However, if the patient's symptoms are likely 

attributable to known factors (ie, debilitation, opioid analgesics), and 

neurophysiologic studies are unlikely to add useful 

information.  Disimpaction should be performed first. 

 

AMBOSS 

Treatment 

• Identify and treat any underlying conditions (see differential 

diagnoses). 

• Approach in adults [12] 

o Begin with lifestyle changes: high-fiber diet, increased fluid 

intake, and exercise 

o If constipation persists, start an osmotic laxative. 

o If osmotic laxatives are unsuccessful, add a stimulant laxative. 

• Approach in children [9][3] 

o Infants 2 weeks to 6 months of age, without alarming features 

▪ May only require reassurance 

▪ Passage of stool is particularly variable in 

breastfed infants. 

▪ Parents who formula feed their children should be 

properly instructed on correct formula preparation. 

▪ Reassess in 2–4 weeks. [9] 

▪ If constipation persists, consider drug therapy (best 

initial: polyethylene glycol). 

o Children ≥ 6 months of age without suspected organic disease 

▪ Prompt laxative therapy (best initial: polyethylene glycol)  

▪ In combination with age-appropriate fiber, fluid, 

and physical activity requirements 

▪ Toilet training, if applicable  

o Maintenance therapy: laxative therapy (polyethylene 

glycol or lactulose) until constipation is resolved for at least 1 

month (treatment should then be tapered gradually)  

o Further investigation to exclude an underlying disorder is 

warranted if there is a poor response to the treatments 

mentioned above or if constipation affects a child < 2 weeks of 

age. 

  Laxatives 

https://next.amboss.com/us/article/CM0qIg#Z697375832132dedf87a8b7a2b5c8d452
https://next.amboss.com/us/article/CM0qIg#Z697375832132dedf87a8b7a2b5c8d452
https://next.amboss.com/us/article/CM0qIg#Zf1cedecfe9505b75dd962dff90cf9ccd
https://next.amboss.com/us/article/a40Q3T#Z0fc257b9a869b8bf01b45c4fb73dbdc1
https://next.amboss.com/us/article/a40Q3T#Z0fc257b9a869b8bf01b45c4fb73dbdc1
https://next.amboss.com/us/article/CM0qIg#Z0141ba37214748e6d80a74ec75f08a93
https://next.amboss.com/us/article/CM0qIg#Zf1cedecfe9505b75dd962dff90cf9ccd
https://next.amboss.com/us/article/CM0qIg#Z0141ba37214748e6d80a74ec75f08a93
https://next.amboss.com/us/article/CM0qIg#Zf1cedecfe9505b75dd962dff90cf9ccd
https://next.amboss.com/us/article/CM0qIg#Z0141ba37214748e6d80a74ec75f08a93
https://next.amboss.com/us/article/CM0qIg#Z0141ba37214748e6d80a74ec75f08a93
https://next.amboss.com/us/article/PS0W-2#Z7ed1792416e8d50b795085448173c5b8
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Laxatives 

Class Agent

s 

Mechanism of 

action 

Adverse effects 

Osmoti

c 

laxative

s 

Polyethyle

ne 

glycol (PE

G): very 

effective 

and well-

tolerated (

best 

initial Tx) 

Glycerin 

Magnesiu

m 

hydroxide 

Magnesiu

m citrate 

Lactulose 

Sorbitol 

Increase of osmotic 

pressure draws water 

into the intestinal lumen 

→ stimulation of 

intestinal motility 

Lactulose is degraded by 

intestinal microbiota 

into lactic acid and acetic 

acid: 

o Induces nitrogen 

(NH4+) excretion 

o Used in the 

treatment 

of hepatic 

encephalopathy 

Diarrhea 

Dehydration 

Magnesium salts: hypernatre

mia, hypermagnesemia  

Lactulose and sorbitol: severe 

flatulence  

Osmotic laxative misuse is 

frequently seen in patients 

with bulimia nervosa 

Stimula

nt 

laxative

s/secret

ory 

laxative

s 

Senna 

Bisacodyl 

Stimulation of nitric 

oxide-

mediated epithelial cell 

secretion of electrolytes 

into the colonic lumen 

Myenteric 

neuronal depolarization 

→ colon contractions 

For short-term use only 

Diarrhea: Stimulant 

laxatives may result in severe 

water and potassium loss. 

Senna may result 

in melanosis coli.  

Emollie

nt stool 

softene

r 

Docusate Emulsification (i.e., 

integration of water and 

fat) of stool → softening 

of stool → easier 

passage through the 

intestinal tract 

Diarrhea 

Bloating, cramping 

Bulk-

formin

g 

laxative

s 

Methylcell

ulose: 

chemical 

compoun

d derived 

from 

cellulose 

Bulk-forming 

laxatives are indigestible

, not systemically 

absorbed 

Soluble fibers increase 

water absorption in the 

intestinal lumen 

→ stretching of the 

Bloating 

Worsening constipation 

or ileus if the patient doesn't 

take enough water with 

doses 
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Psyllium 

husks  

Polycarbo

phil 

bowel wall → stimulation 

of peristalsis 

*Chronic laxative use may lead to dependency and/or hypokalemia, which 

can further reduce bowel motility! 

Complications 

• Fecal incontinence  

• Fecal impaction  

• Anal fissures 

• Hemorrhoids 

• Megacolon 

• Urinary retention 

• Pelvic floor damage in women 

Fecal impaction 

  Clinical features 

• Inability to defecate for days or weeks  

• Normal bowel sounds 

• Distended, tympanitic abdomen 

• DRE: hard, impacted stools distending the rectum 

• Tenesmus 

  Diagnostics 

• Clinical diagnosis 

• Abdominal x-ray (to rule out bowel perforation)  

o Findings: 

▪ Dilated bowel loops 

▪ Fecal shadows in the colon and rectum 

▪ Air-fluid levels may be visible. 

  Treatment  

• Rule out bowel perforation. 

• Manual disimpaction  
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• Administer osmotic enema (e.g., warm water enema or mineral oil 

enema). 

• Consider the addition of stimulatory suppositories 

• Prevention of recurrence 

o Start maintenance bowel regimen with osmotic laxative. 

o Stop contributing medications. 

o Lifestyle modifications 

o See treatment of constipation and laxatives. 

• For severe cases, consult surgery. 

Opioid-induced constipation 
  Clinical features 

• Recent initiation of an opioid or dose adjustment 

• New or worsening constipation 

• Fecal impaction may be present 

• Physical examination typically normal 

  Diagnostics  

• Clinical diagnosis 

• Rome IV diagnostic criteria for OIC 

o Recent initiation of opioid treatment or a dose increase 

o AND ≥ 2 of the characteristic clinical features of functional 

constipation: 

▪ Passage of spontaneous bowel movement < 3 times/week 

▪ Passage of hard or lumpy stool (more than 25% of 

defecations) 

▪ Sensation of anorectal obstruction/blockage (more than 

25% of defecations) 

▪ Manual aid to evacuate stool necessary (more than 25% of 

defecations) 

▪ Straining during attempts to defecate (more than 25% of 

defecations) 

▪ Sensation of incomplete evacuation (more than 25% of 

defecations) 

o Loose stools are rarely present without the use of laxatives 

• Consider x-ray of the abdomen to rule out fecal impaction 

  Treatment  

• Similar to the treatment of primary constipation (see “Treatment” 

and “Laxatives” above) 
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• Identify and treat any underlying organic cause. 

• Lifestyle and dietary modification 

• Evaluate the need for opiate therapy and discontinue/reduce dose 

if appropriate. 

• Medical therapy 

o Laxative therapy 

▪ Osmotic laxative 

▪ and/or stimulant laxative 

o Options for laxative-refractory OIC:  

▪ Peripherally acting μ-opioid receptor antagonists 

*Discontinue any additional laxatives when initiating a peripherally acting 

μ-opioid receptor antagonist. 

VITAMINS Pellagra: Pellagra ("rough skin" in 

Italian vernacular) is due to niacin 

deficiency and is characterized by 

the "3 Ds": dermatitis, diarrhea, 

and dementia: 

• Dermatitis is primarily on 

sun-exposed areas of the 

body and is characterized 

by rough, hyperpigmented, 

scaly skin. 

• Diarrhea is often associated with abdominal pain, nausea, and loss 

of appetite. 

• Dementia is due to neuronal degeneration in the brain and spinal 

cord and can lead to memory loss, affective symptoms (eg, 

depressed mood in this patient), and psychosis. 

Niacin is present in a broad variety of foods and can be synthesized 

endogenously from tryptophan.  In developing countries, niacin deficiency 

is seen in populations that subsist primarily on corn products (niacin in 

corn occurs in a bound, unabsorbable form).  In developed countries, it is 

primarily seen in patients with impaired nutritional intake (eg, alcoholism, 

chronic illness).  Pellagra can also be seen occasionally in those with 

carcinoid syndrome (due to depletion of tryptophan) or Hartnup disease 

(congenital disorder of tryptophan absorption).  Prolonged isoniazid 

therapy can interfere with metabolism of tryptophan and occasionally lead 

to pellagra. 

…… 

AIP causes abdominal pain, vomiting, and diarrhea, often with neurologic 

symptoms (eg, agitation, paresthesias, confusion).  Although AIP may be 
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triggered by isoniazid, the symptoms are episodic rather than chronic, 

chronic transaminase elevation is common, and it is more frequent in 

women than in men. 

Isoniazid hypersensitivity can present as hives (maculopapular rash) with 

pruritus, fever, and hepatitis 

Seborrheic dermatitis is characterized by erythematous, scaly plaques 

affecting the scalp, face, chest, and intertriginous areas.  It can be 

associated with dementia (eg, Parkinson disease).  However, the hands are 

not typically affected, and it does not cause gastrointestinalsymptoms. 

SLE causes a photosensitive rash in a malar distribution.  Central nervous 

system manifestations (eg, psychosis) can occur.  Isoniazid can cause drug-

induced lupus (eg, positive antinuclear antibodies) although rash is 

uncommon.  With lupus, gastrointestinal involvement typically causes 

impaired motility, and diarrhea is not typical.  In addition, this patient's diet 

makes pellagra more likely. 

Ulcerative colitis (UC) causes bloody diarrhea as opposed to the watery 

diarrhea seen with pellagra.  Although UC can have extraintestinal 

manifestations, associated skin findings include erythema nodosum and 

pyoderma gangrenosum, not scaly dermatitis. 

 

UGIB Patients with upper (but not lower) GI bleeding often have an elevated 

blood urea nitrogen (BUN) and elevated BUN/creatinine ratio.  Possible 

causes include increased urea production from intestinal breakdown of 

hemoglobin and increased urea reabsorption in the proximal tubule due to 

associated hypovolemia. 

 

A patient has upper gastrointestinal bleeding with ongoing hematemesis 

and altered mental status.  Given her history of cirrhosis and variceal 

band ligation, esophageal variceal hemorrhage is the most likely 

cause.  Initial evaluation and management of patients with variceal 

hemorrhage should focus on maintaining adequate 

circulation, preventing and treating complications, and stopping the 

underlying cause of bleeding.  Two large-bore catheters have been placed, 

crystalloid solution has been administered for volume resuscitation, and a 

packed red blood cell transfusion (which is indicated, despite a 

hemoglobin >7 g/dL, due to ongoing hemodynamic instability) is being 

prepared. 

However, this patient's continued hematemesis (with clots) and depressed 

level of consciousness are a major risk for aspiration, which could quickly 

exacerbate her tenuous clinical status.  While the patient awaits urgent 

endoscopic intervention, rapid sequence endotracheal intubation should 
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be performed to prevent airway compromise due to aspiration of 

blood.  Intubation also assists gastroenterologists in performing an upper 

endoscopy, especially in patients unable to maintain their own airway. 

Patients with cirrhosis and variceal bleeding should also receive 

prophylactic antibiotics to prevent spontaneous bacterial peritonitis and a 

somatostatin analog (eg, octreotide) to reduce variceal hemorrhage and 

improve hemostasis. 

…….. 

Although an abdominal x-ray can be very useful to identify gastrointestinal 

tract perforation (sudden, severe abdominal or chest pain, subcutaneous 

emphysema), it rarely provides helpful information in patients with 

gastrointestinal bleeding. 

Diagnostic paracentesis could be considered at a later point to evaluate for 

spontaneous bacterial peritonitis, which can be a complicating factor in 

patients with cirrhosis and gastrointestinal hemorrhage.  However, this is 

not as important as stabilizing the patient and attempting to stop the 

bleeding. 

Nasogastric (NG) tube placement may help decompress the stomach and 

facilitate in the removal of blood for improved visualization prior to 

endoscopy.  However, it is less important than securing the patient's airway 

and preventing a life-threatening complication. 

Upper gastrointestinal endoscopy with variceal ligation or sclerotherapy is 

critical to stop this patient's variceal hemorrhage; however, in patients with 

significantly altered mental status and persistent hematemesis, it should be 

performed after the patient's airway is protected. 
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LGIB 

 

This patient has minimal bright red blood per rectum (BRBPR).  This 

symptom, characterized by small amounts of bright red blood on toilet 

paper after wiping, a few drops of blood in the toilet bowl after defecation, 

or small amounts of blood on the surface of the stool, is most often due to 

benign disorders such as hemorrhoids or rectal fissures.  However, more 

serious disorders (eg, proctitis, rectal ulcers, colorectal polyps, cancer) are 

possible. 

The evaluation of BRBPR depends on the patient's presentation and risk 

factors.  Clinical factors associated with increased risk of serious disease 

include blood mixed with stool, systemic symptoms (eg, fever, weight loss), 

diarrhea, anemia, change in bowel habits, and abdominal pain.  Age also 

correlates strongly with risk of malignancy in patients with 

BRBPR.  Patients age >50 are at elevated risk for colorectal cancer and 

should undergo colonoscopy unless they have had a normal colonoscopy 

within the last 2-3 years.  Patients age 40-49 are at intermediate risk and 

could be considered for sigmoidoscopy as an alternative to 

colonoscopy.  If the patient is age <40 and has no other risk factors for 

colon cancer, office-based anoscopy or proctoscopy should be performed 

first.  If no etiology is found, colonoscopy or sigmoidoscopy is then 

considered.  Anoscopy is also useful in older patients to visualize a 

palpable abnormality found on physical examination. 

……. 
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Barium enema is occasionally used for colorectal cancer screening (often in 

addition to other procedures) in asymptomatic patients.  It has low 

sensitivity for evaluating rectal bleeding. 

This patient has gross blood confirmed on examination.  Occult blood 

testing is not necessary. 

ANGIODYSPL

ASIA 

The clinical presentation of 

episodic painless GI 

bleeding suggests 

angiodysplasia.  Angiodysplasia is 

characterized by dilated submucosal 

veins and AV malformations, and 

has an increased incidence after 

age 60.  It may occur anywhere in 

the GI tract but is MC in the right 

colon.  Angiodysplasia is more 

frequently diagnosed in patients 

with advanced renal disease and 

vWD, possibly due to the bleeding 

tendency associated with these 

disorders.  Angiodysplasia may also be more common in patients with 

aortic stenosis (AS), possibly due to acquired vW factor deficiency (from 

disruption of the vW multimers as they traverse the turbulent valve space 

induced by AS).  Angiodysplastic bleeding has been reported to remit 

following aortic valve replacement. 

Diagnosis of angiodysplasia is usually made on endoscopic evaluation (eg, 

upper GI endoscopy, colonoscopy).  However, it is not uncommon for 

angiodysplasia to be missed on colonoscopy due to poor bowel 

preparation or location behind a haustral fold.  Asx patients do not require 

treatment.  Patients with anemia or gross or occult bleeding can be treated 

endoscopically, usually with cautery. 

…………. 

Colon cancer can cause painless chronic bleeding.  However, a cancer 

capable of causing gross bleeding (as seen in this patient) is unlikely to 

have been missed on colonoscopy and would likely have led to microcytic 

anemia (with mean corpuscular volume <80/µm3).  It is more likely that 

angiodysplasia rather than colon cancer would be missed on colonoscopy. 

Diverticulosis is also unlikely to have been missed on colonoscopy.  In 

addition, bleeding from diverticula is frequently arterial, and typically 

results in passage of bright red blood.  Maroon-colored stools are more 

characteristic of right colonic angiodysplasia. 
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Hemorrhoids cause bright red rectal bleeding, with blood on the surface 

of the stool or dripping into the toilet.  They are usually apparent on rectal 

examination or during colonoscopy. 

Ischemic colitis usually presents with sudden onset of abdominal pain 

and tenderness followed by rectal bleeding or bloody diarrhea within 

24 hours. 

CHRONIC 

MESENTERIC 

ISCHE,IA 

(CMI) 

This patient with a history of vascular disease most likely has chronic 

mesenteric ischemia (CMI).  CMI commonly presents with 

crampy, postprandial epigastric pain (intestinal angina), food aversion, 

and weight loss.  Patients may also report N, D, and early satiety. The 

anginal pain frequently starts within the FIRST HOUR of eating and slowly 

resolves over the next 2 hours.  The pathophysiology of the pain is most 

likely related to shunting of blood away from the small intestine to meet 

the increased demand of the stomach.  In patients with atherosclerosis, 

the celiac or the superior mesenteric arteries may be narrowed and unable 

to dilate appropriately to maintain adequate blood flow to the intestines. 

Physical examination may show signs of malnutrition and may reveal 

an abdominal bruit in ~50% of patients, but can be otherwise 

unremarkable.  Although abdominal x-ray and CT scans may demonstrate 

calcified vessels, diagnosis requires better visualization of the vessels.  CT 

angiography is the preferred choice, although Doppler USG may also be 

helpful.   

Treatment involves risk reduction (eg, tobacco cessation), nutritional 

support, and revascularization. 

Biliary colic:  The pain is often localized to the RUQ and does not occur 

after every meal.  Significant weight loss is very rare. 
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Ventricular aneurysms (scarred myocardium following transmural 

myocardial infarction) predispose to acute mesenteric ischemia (rather 

than CMI) due to thrombus formation and embolization.  The presentation 

of acute mesenteric ischemia is abrupt, with severe abdominal pain out of 

proportion to examination findings.  Both in pathophysiology and acuity, 

acute mesenteric ischemia is analogous to acute myocardial infarction 

whereas CMI is similar to stable cardiac angina. 

Pain accompanied by malabsorption may be due to chronic pancreatitis or 

Crohn disease (transmural intestinal inflammation).  However, these 

diseases frequently produce abnormal CT scan and x-ray findings 

(eg, pancreatic calcifications).  In addition, if the patient does not have risk 

factors for pancreatitis (eg, heavy alcohol use) it makes the dx 

unlikely.  Crohn disease generally presents at an earlier age and usually 

causes RLQ pain. 

 

ACUTE LIVER 

FAILURE 

 

The presence of HE differentiates ALF from acute hepatitis, which has a 

much better prognosis than ALF.  In addition to varying degrees of 

HE, other common manifestations of ALF include fatigue, lethargy, nausea, 

vomiting, jaundice, pruritus, and right upper quadrant pain.   

Chronic HBV carriers, such as this patient, typically remain asymptomatic 

without evidence of underlying liver disease (eg, fibrosis).  In the presence 

of HBV, acute superinfection with HDV  
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carries a high risk of ALF development, particularly in intravenous drug 

users. 

 Features of liver cirrhosis include fluid retention, jaundice, caput medusae, 

palmar erythema, muscle wasting, and gynecomastia.  ALF includes some 

of these features (eg, jaundice, fluid retention), but it is characterized by 

acute liver injury in a patient without cirrhosis. 

 

This patient has acute liver failure (ALF) likely due to acetaminophen 

toxicity in the setting of chronic alcohol use.  Diagnosis of ALF requires 

the triad of elevated aminotransferases (markedly elevated in this 

patient), signs of hepatic encephalopathy (confusion, somnolence, and 

flapping tremor consistent with asterixis in this patient), and synthetic 

liver dysfunction (evidenced by INR >1.5).  Cirrhosis or underlying liver 

disease should not be present. 

Acetaminophen toxicity is the most common cause of ALF in many 

developed countries and can be seen in intentional overdose (suicide 

attempt) or accidental overdose in patients taking multiple sources of 

acetaminophen (such as this patient).  Toxicity results from overproduction 

of the toxic metabolite N-acetyl-p-benzoquinone imine (NAPQI), which 

leads to hepatic necrosis.  NAPQI is normally safely detoxified 

through glucuronidation in the liver, but this pathway becomes 

overwhelmed in overdose.  Chronic alcohol use is thought to potentiate 

acetaminophen hepatotoxicity by depleting glutathione levels and 

impairing the glucuronidation process.  On the other hand, N-

acetylcysteine increases glutathione levels and binds to NAPQI, so it is an 

effective antidote for acetaminophen overdose when given early. 

Acute renal insufficiency is common in ALF, especially when 

acetaminophen induced, due to the drug's direct renal tubular 

toxicity.  Hyperbilirubinemia is common as well, but acetaminophen 

hepatotoxicity is characterized by relatively low serum bilirubin compared 

with that in other etiologies of ALF. 

……… 

Acute alcoholic hepatitis typically causes mild to moderate 

aminotransferase elevation (<500 U/L) in patients who drink heavily (>100 

g/day).  The AST/ALT ratio is usually >2:1. 

HCV causes chronic hepatitis and may lead to cirrhosis but is not typically 

associated with ALF.  Hepatitis A, B, D, and E are more typical causes of 

ALF. 
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Ischemic hepatitis can result from severe hypotension (eg, shock liver) or 

Budd-Chiari syndrome (hepatic vein thrombosis) and is a potential cause of 

ALF.  This patient has not had significant hypotension and lacks right upper 

quadrant pain, which is typically severe in Budd-Chiari syndrome. 

Nonalcoholic steatohepatitis (NASH) is a chronic condition that is 

associated with metabolic syndrome and may lead to liver cirrhosis.  Both 

nonalcoholic steatohepatitis and cirrhosis are characterized by normal to 

moderately elevated aminotransferase levels, and elevation >1000 U/L is 

not consistent with either diagnosis. 

 

This patient has acute liver failure (ALF) due to acetaminophen 

toxicity.  ALF is defined as severe acute liver injury without underlying liver 

disease and is characterized by elevated aminotransferases (often >1,000 

U/L), hepatic encephalopathy, and synthetic liver dysfunction(defined 

as prolonged prothrombin time [PT] with INR >1.5).  Approximately only 

half of patients with ALF will survive without liver 

transplantation.  Reliable indicators of worsening ALF include rising serum 

bilirubin and PT, as seen in this patient.  Acute renal insufficiency, likely due 

to decreased renal perfusion, is common and portends a lower chance of 

recovery without liver transplantation.  The degree of hepatic 

encephalopathy is also of prognostic importance as grade III hepatic 

encephalopathy (characterized by marked confusion and incoherence) is 

associated with an only 40%-50% chance of spontaneous 

recovery.  Cerebral edema is a potential complication of ALF that may lead 

to coma and brain stem herniation, and is the most common cause of 

death. 

The ethical considerations are complicated regarding liver transplantation 

for ALF due to a suicide attempt; however, in a patient with reactive 

depression and no history of psychiatric illness or previous suicide attempt, 

liver transplantation is typically pursued if needed.  In ALF due to 

acetaminophen toxicity, liver transplantation is firmly indicated in patients 

with grade III or IV hepatic encephalopathy, PT >100 seconds, and serum 

creatinine >3.4 mg/dL (as in this patient).  One-year survival following liver 

transplantation for ALF is approximately 80%. 

………. 

Liver biopsy is sometimes helpful in ALF of unclear etiology.  This patient's 

ALF is due to acetaminophen toxicity and his condition is worsening.  Close 

monitoring alone would not be appropriate, and liver biopsy is unlikely to 

prevent the need for liver transplantation. 
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This patient's prolonged PT reflects coagulopathy due to ALF rather than 

due to vitamin K deficiency (often seen in patients with malnutrition).  As a 

result, vitamin K supplementation will have limited effect on this patient's 

coagulopathy. 

Glucocorticoids are generally not indicated in ALF as they increase the risk 

of infection and have not demonstrated benefit in most etiologies of 

ALF.  They may provide benefit in alcoholic hepatitis and in ALF due to 

autoimmune hepatitis. 

DRUG-

INDUCED 

LIVER INJURY 

Acute hepatits w/ negative serologies → non-infectious more likely. INH 

can cause an idiosyncratic liver injury with a histological picture similar to 

viral hepatitis must be considered.  Although extrahepatic hypersensitivity 

manifestations like rash, arthralgias, fever, leukocytosis, and eosinophilia 

are common in patients with drug-induced liver injury, they are 

characteristically absent in cases of isoniazid-induced hepatic cell injury. 

Drugs and toxins typically cause hepatic injury, either through direct toxic 

effects or through idiosyncratic reactions.  The direct toxic effects are dose-

dependent and have short latent periods.  Examples of direct toxins 

include acetaminophen and substances found in 

the Amanita phalloidesmushroom.  Idiosyncratic reactions are not dose-

dependent and have variable latent periods.  Some examples of 

pharmacological agents that cause idiosyncratic reactions 

include isoniazid, chlorpromazine, and antiretroviral therapy. 

Drug-induced liver disease can also be broadly categorized according to 

morphology:  cholestasis (eg, anabolic steroids), fatty liver (eg, valproate), 

hepatitis (e.g., INH), toxic or fulminant liver (eg, acetaminophen), or 

granulomatous (eg, allopurinol). 

Oral contraceptives are unusual in that they can cause abnormalities in 

liver function tests without evidence of necrosis or fatty change. 

HEPATITIS Ischemic hepatitis: Ischemic hepatic injury, or shock liver: 

The hallmark of ischemic hepatopathy is a rapid and significant increase 

in the transaminases with modest accompanying elevations in total 

bilirubin and alkaline phosphatase.  AST and ALT levels peak at 25 to 250 

times the upper limit of normal and can reach >10,000 U/L.  This 

reflects diffuse liver injury due to hypotension; as a result of the 

liver's dual blood supply, diffuse injury is more common than focal 

infarction.  In patients who survive the underlying cause of their 

hypotension (eg, septic shock, heart failure), liver enzymes typically return 

to normal within 1-2 weeks. 

…….. 
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Alcoholic liver disease typically causes less dramatic increases in the 

transaminases compared to those seen in this patient.  The AST/ALT ratio is 

usually ~2, and the AST is rarely >300 units/L. 

Granulomatous disorders (eg, tuberculosis, sarcoidosis) rarely cause 

massive transaminase elevations.  Chronic hepatic damage is occasionally 

associated. 

Iron overload may cause chronic hepatic dysfunction with low-grade 

elevations in the AST and ALT.  Transfusion of 4 units of packed red blood 

cells would be unlikely to cause iron overload. 

Autoimmune hepatitis may cause large increases in the AST and 

ALT.  However, young women are more commonly affected, and the 

associated serum bilirubin increases are typically more dramatic. 

 

Alcoholic hepatitis: There is no evidence of ascites or cirrhosis (eg, spider 

angiomas, gynecomastia, asterixis). In addition, there would be no weight 

loss or systemic symptoms to suggest malignancy, and there are no signs 

of infection. 

Alcoholic liver disease is generally characterized by modest elevations in 

AST and ALT, usually <300 IU/L and almost always <500 IU/L.  A ratio 

of AST to ALT >2 (thought to be due to hepatic deficiency of pyridoxal 

5'-phosphate, an ALT enzyme cofactor) is very common in alcoholic liver 
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disease (>90% in one study).  However, it is rarely seen with other forms of 

liver disease, in which ALT is typically higher than AST.  This can be used as 

an important diagnostic marker.  There is no correlation between the 

degree of elevation and liver disease severity. 

Elevations in GGT, an enzyme present in liver and other cells, and in 

ferritin, an acute phase reactant, would likely be seen in alcoholic liver 

disease 

Macrocytic anemia, thrombocytopenia, and mild elevation in the 

INR.  Alcohol use should be confirmed and quantified by first obtaining the 

patient's social history and discussing substance use.  Patients with AH 

commonly have a history of chronic, heavy alcohol use (>7 drinks/day) 

and sometimes develop AH symptoms after an acute increase in 

consumption. 

Methotrexate could cause elevated MCV, bone marrow suppression 

(anemia, thrombocytopenia), and liver function test abnormalities; 

however, an AST:ALT ratio >2:1 makes AH more likely. 

Diagnosis is clinical and often does not require further studies in patients 

with consistent history and laboratory results.  Patients with risk factors for 

diseases such as acute viral hepatitis require further 

investigation.  Radiographic imaging may reveal fatty liver disease, 

cirrhosis, or ascites.  Treatment involves abstinence, supportive care (eg, 

hydration and nutrition support), and acid suppression.  Liver biopsy can 

be helpful if there is diagnostic uncertainty. 

 

- If marked elevations (>25 times the upper limit) of AST and ALT are 

present, toxin-induced (eg, acetaminophen), ischemic, or viral hepatitis 

should be suspected. 

AUTOIMMUN

E HEPATITIS 

(AIH) 

Autoimmune hepatitis 

Presenta

tion 

• Asymptomatic 

o Identified by abnormal LFTs 

• Symptomatic 

o Fatigue, anorexia, nausea, jaundice 

o Can progress to fulminant liver failure &/or cirrhosis 

• Often associated with other autoimmune disorders (eg, vitiligo, 

autoimmune thyroiditis, celiac disease) 

Laborato

ry 

findings 

• Hepatocellular pattern (↑↑ AST & ALT) 

• Hypergammaglobulinemia 

• Elevated autoantibodies 
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o Anti–smooth muscle 

o Anti–liver/kidney microsomal (LKM) type 1 

o Antinuclear (nonspecific) 

Histolog

y 

• Portal & periportal lymphoplasmacytic infiltration 

Treatme

nt 

• Prednisone ± azathioprine 

ALT = alanine aminotransferase; AST = aspartate aminotransferase; LFTs = liver function tests. 

This woman with persistent asymptomatic elevations in aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT) and a large 

gamma gap (total protein − albumin = >4 g/dL) has autoimmune 

hepatitis (AIH).  AIH is thought to be triggered by environmental exposure 

in susceptible individuals; it occurs most commonly in women with 

comorbid autoimmune disease (eg, autoimmune thyroiditis, vitiligo). 

The initial presentation is variable, with most patients presenting with 

constitutional symptoms (eg, fatigue, weight loss), abdominal pain, 

pruritus, and, possibly, cirrhosis (eg, jaundice, ascites).  However, 

approximately 25% are asymptomatic and identified by routine blood 

work demonstrating a hepatocellular pattern of liver injury, with 

predominant elevations in AST and ALT and normal or mildly elevated 

alkaline phosphatase and bilirubin.  High levels of autoantibodies (typically 

IgG) result in hypergammaglobulinemia and a gamma gap, a helpful 

characteristic feature (not seen in all cases).  Positive serology (eg, anti–

smooth muscle, anti–liver/kidney microsomal type 1, antinuclear 

antibodies) or hypergammaglobulinemia confirms the diagnosis. 

……… 

Alcoholic hepatitis also causes a hepatocellular pattern of injury, but an 

AST/ALT ratio of >2:1 is expected, and transaminases rarely exceed 300 

U/L.  In addition, patients typically have heavy alcohol use (5 or 6 

drinks/day), fever, and jaundice.  A gamma gap would be atypical. 

Alpha1-antitrypsin deficiency (AATD) is an autosomal codominant 

condition leading to emphysema (typically presenting in patients in their 

40s) and liver disease (eg, chronic hepatitis, cirrhosis).  This patient does 

not have manifestations of emphysema (eg, cough, dyspnea) or a family 

history of liver disease, and a protein gap would not occur with AATD. 

Although amlodipine can cause hepatotoxicity, this adverse effect is 

exceedingly rare, typically develops within weeks to months (rather than 
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after >5 years), and is generally associated with a cholestatic pattern.  An 

elevated gamma gap would not occur. 

Hepatitis A causes a hepatocellular pattern of injury, but it typically 

presents with vomiting, fever, and abdominal pain; transaminases are 

generally >1,000 U/L and would be expected to normalize after 3 months. 

Primary biliary cholangitis is an autoimmune disorder characterized by 

elevated antimitochondrial antibodies.  Although PBC can be 

asymptomatic and mild AST and ALT elevation can be seen, a cholestatic 

picture is expected, with marked elevations in alkaline phosphatase (≥1.5x 

the upper limit of normal). 

HCV Chronic HCV infection is frequently asx, and many patients have only 

minimal laboratory abnormalities.  Screening for HCV infection should be 

performed in selected populations (eg, history of IVDU). 

Despite the introduction of direct-acting antiviral agents (eg, sofosbuvir-

velpatasvir), which have dramatically improved the ability to achieve 

virologic cure, HCV management continues to involve strategies 

to prevent further liver damage.  These strategies include alcohol 

avoidance and HAV and HBV vaccination (if the pt isn’t immunized). 

Patients with HCV should also be evaluated to determine the presence of 

cirrhosis and, when appropriate, other associated risk factors (eg, 

esophageal varices). 

…. 

Patients with evidence of cirrhosis and ascites should be started on a 

diuretic regimen to improve quality of life and minimize complications 

such as SBP. 

Lamivudine (3TC) is a RTI sometimes used to treat HIV and chronic HBV 

co-infection. 

Prednisolone is used to treat severe alcoholic hepatitis, which typically 

presents with fever, abdominal pain, jaundice, N, and V. 

Weight loss is important for HCV patients overall health and is especially 

helpful in managing patients with NAFLD.  However, in patients with HCV 

infection, vaccination for HAV and HBV is a mainstay of treatment that 

should be pursued first. 

AMBOSS: 

Treatment 
  Acute hepatitis C 

• Goal: prevent transition to chronic infection! 

https://next.amboss.com/us/article/lS0v-2#Zc6dc6222115833d76fc4b8fdbc3d3b2a
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• Treatment: IFN-α or peginterferon-α (PEG-INF-α) for 6 months  

 

*There is no post-exposure prophylaxis available! 

 

  Chronic hepatitis C 

• Treatment goals 

o Complete cure  

o Eradication of HCV RNA in serum as defined by SVR 

(sustained virologic response)  

• Treatment regimens 

o Chosen based on viral genotype, history of antiviral 

treatment, and degree of liver fibrosis 

o Combination of two direct-acting antivirals (DAAs) 

▪ Ledipasvir + sofosbuvir for 12 weeks (genotypes 1, 4, 

5, 6) 

▪ Sofosbuvir + velpatasvir for 12 weeks (all 

6 genotypes) 

o Interferon + ribavirin 

▪ May be used to in the treatment of genotypes 2 and 3 

▪ Interferon-based treatment is still used for cases of 

treatment failure. 

▪ Ribavirin on its own may be combined with DAAs to 

increase antiviral activity. 

o In addition to any treatment regimen, 

give vaccinations for hepatitis A and B 

 

*IFN and ribavirin are associated with severe side effects 

and teratogenicity! 

 

Complications 
• Rarely fulminant hepatitis (liver failure)  

• Liver cirrhosis 

• Hepatocellular carcinoma 

• Secondary hemochromatosis 

 

Special patient groups 
  Considerations in pregnancy 

• Vertical transmission approx. 3–5% 

o C-section does not lower risk of transmission 

o Avoid amniocentesis or the use of fetal scalp electrode (↑ risk) 

o HCV-infected patients may breastfeed as normal  

• Postpartum treatment 

https://next.amboss.com/us/article/4p03pS#Z0e5f5a8300884d84de39914ba112e35e
https://next.amboss.com/us/article/lS0v-2#Zfd0287d8d7e5fa479aaa8b4ccf6fbe37
https://next.amboss.com/us/article/Pn0Wtg#Zb66eecb323667f7d1b07e82259739553
https://next.amboss.com/us/article/oo001S#Z08bb44b3ef827dfdc38899fdd440b54c
https://next.amboss.com/us/article/y50d5g#Z3ff1426d32f2b8aa89236b9516dac922
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/ro0fWS#Zf29b9e7e01bf75d0402e969b50992d30
https://next.amboss.com/us/article/pm0Lgg#Z12886fdeddeed5c838ae60e301997fe0
https://next.amboss.com/us/article/pm0Lgg#Zfefc30d390aeeffe4261c837f19c0c55
https://next.amboss.com/us/article/y50d5g#Z3ff1426d32f2b8aa89236b9516dac922
https://next.amboss.com/us/article/pm0Lgg#Zfefc30d390aeeffe4261c837f19c0c55
https://next.amboss.com/us/article/pm0Lgg#Z656e31d4a787cf904869becc332033bd
https://next.amboss.com/us/article/y50d5g#Z3ff1426d32f2b8aa89236b9516dac922
https://next.amboss.com/us/article/4p03pS#Z3b31a81be7b2d71eaed7bc41ce6e9b9b
https://next.amboss.com/us/article/pm0Lgg#Z18a8b3fbdf430fc0b02a7a0b68ddcfd3
https://next.amboss.com/us/article/y50d5g#Z3ff1426d32f2b8aa89236b9516dac922
https://next.amboss.com/us/article/4p03pS#Z3b31a81be7b2d71eaed7bc41ce6e9b9b
https://next.amboss.com/us/article/pm0Lgg#Z18a8b3fbdf430fc0b02a7a0b68ddcfd3
https://next.amboss.com/us/article/_m05Rg#Zce79039ee0c9c756b2e006d3be169afc
https://next.amboss.com/us/article/kS0m-2#Z1ed76748d77360ed31c0ffae5f7a8a3f
https://next.amboss.com/us/article/4p03pS#Z3b31a81be7b2d71eaed7bc41ce6e9b9b
https://next.amboss.com/us/article/pm0Lgg#Z18a8b3fbdf430fc0b02a7a0b68ddcfd3
https://next.amboss.com/us/article/V40GRT#Z94fc7dcf0faf77af8f9cae385d9050d8
https://next.amboss.com/us/article/OS0I-2#Zda31ca11b28135af2920149d3d7f61e4
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/PS0W-2#Za99be06553ff299396a513bb65ed71be
https://next.amboss.com/us/article/6S0j0f#Zfee48f94485d70b299a07a4db6969276
https://next.amboss.com/us/article/qS0C0f#Zd431622cd2f85ed51e1e3721d361c95a
https://next.amboss.com/us/article/dO0orT#Zeba6f488931dd463917047bb9c5f18f4
https://next.amboss.com/us/article/d40oRT#Z8916e5f23e9fb026689a4803249d708d
https://next.amboss.com/us/article/3O0SHT#Z2e4b4c5e70b060ab532ee94d6a4725b7
https://next.amboss.com/us/article/RN0lag#Z465a067b682c9a963f4c1cf7b0749a61
https://next.amboss.com/us/article/Pn0Wtg#Zb66eecb323667f7d1b07e82259739553
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o Currently available medication regimens are contraindicated 

o Give the infant vaccinations for hepatitis A and B 

HBV 

 

A patient's new-onset symptoms (eg, fatigue, nausea/abdominal pain, dark 

urine) and abnormal liver function tests (eg, elevated serum transaminases, 

hyperbilirubinemia) in the setting of unprotected sex with multiple 

partners is concerning for acute hepatitis B infection.  The first serologic 

marker to appear in the serum with acute hepatitis B is HBsAg, which 

appears usually 4-8 weeks after infection.  IgM anti-HBc appears shortly 

thereafter, which is around the time clinical symptoms occur and patients 

develop elevations in hepatic aminotransferase levels (often >25 times the 

normal limit). 

There can be a time lag (weeks to months) between the disappearance of 

HBsAg and the appearance of anti-HBs, which is termed the window 

period.  IgM anti-HBc may be the only detectable marker for acute 

hepatitis B infection during this period.  As such, HBsAg and anti-HBc are 

the most appropriate diagnostic tests for acute hepatitis B infection as 

https://next.amboss.com/us/article/a40Q3T#Z0fc257b9a869b8bf01b45c4fb73dbdc1
https://next.amboss.com/us/article/_m05Rg#Zce79039ee0c9c756b2e006d3be169afc
https://next.amboss.com/us/article/kS0m-2#Z1ed76748d77360ed31c0ffae5f7a8a3f
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these are both elevated during initial infection and anti-HBc will remain 

elevated during the window period. 

…… 

HBcAg is not detectable in serum and is therefore not useful for 

establishing the diagnosis. 

HBeAg is a good indicator of infectivity but is a poor test for acute 

hepatitis B infection as levels typically fall early in the course of the disease. 

Testing for HBsAg and anti-HBs can miss the diagnosis of acute hepatitis B 

infection in patients who are in the window period. 

Although hepatitis B virus DNA may be detectable prior to the appearance 

of HBsAg or HBeAg, this test is generally not performed to diagnose acute 

infection.  Instead, hepatitis B virus DNA is obtained in patients with 

chronic hepatitis B to determine candidacy for antiviral therapy or monitor 

response to treatment. 

 

A patient's serologic test results are consistent with resolved hepatitis B 

virus (HBV) infection.  Individuals who are immune to HBV due to natural 

infection are positive for anti-HBs and negative for HBsAg.  They are also 

positive for IgG anti-HBc because they form antibodies directed against 

the HBV core antigen.  The HBV vaccine contains HBsAg, which stimulates 

production of anti-HBs and confers immunity in the host.  However, the 

vaccine does not contain the core antigen so antibodies are not made 

against it and patients are consequently anti-HBc negative. 
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• anti-HBc = hepatitis B core antibody; anti-HBe = hepatitis B e antibody; anti-HBs = 

hepatitis B surface antibody; HBeAg = hepatitis B e antigen; HBsAg = hepatitis B 

surface antigen; HBV = hepatitis B virus. 

Serological markers for the hepatitis B virus include the following: 

• HBsAg:  The first serologic marker detected in the serum after 

inoculation.  It precedes the onset of clinical symptoms and 

elevation of serum aminotransferases.  It also remains detectable 

during the entire symptomatic phase of acute hepatitis B and 

suggests infectivity. 

• Anti-HBs:  Appears in the serum after either successful HBV 

vaccination or clearance of HBsAg, and remains detectable for life 

in most patients.  It indicates non-infectivity and 

immunity.  However, there is a time lag between the disappearance 

of HBsAg and the appearance of anti-HBs; this is termed the 

"window period." 

• HBcAg:  This marker is not detectable in serum as it is normally 

sequestered within the HBsAg coat. 

• Anti-HBc:  IgM appears shortly after the emergence of HBsAg and 

may be the only diagnostic marker for acute HBV infection during 

the "window period."  IgG remains detectable during recovery 

from acute HBV infection or progression to chronic infection. 

• HBeAg:  This antigen is detectable shortly after the appearance of 

HBsAg and indicates active viral replication/infectivity.  It is 

associated with the presence of HBV DNA.  HBeAg tends to 
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disappear shortly after aminotransferase levels peak and before 

HBsAg is eliminated; it is followed by the appearance of anti-HBe. 

• Anti-HBe:  This marker suggests cessation of active viral replication 

and low 

infectivity. 

…… 

Acute hepatitis B 

infection is 

characterized by 

the presence of 

HBsAg and IgM 

anti-HBc.  In 

contrast, chronic 

hepatitis B 

infection is 

defined by the 

presence of 

HBsAg in the 

serum for >6 

months. 

The recovery phase of hepatitis B infection is characterized by the presence 

of anti-HBs, anti-HBc (predominantly IgG), and anti-HBe. 

AMBOSS 

Treatment 

  Acute hepatitis B 

• Supportive care  

• For treatment of acute liver failure, see “Complications” below 

  Chronic hepatitis B 

• Antiviral treatment 

o Indication: chronic active hepatitis B (see “Diagnostics” 

above) with evidence of liver inflammation (ALT ≥ 2 

times upper limit) or cirrhosis 

o Goals 

▪ Reduce HBV DNA below detectable levels 

▪ Seroconversion of HBeAg to anti-HBe 

▪ Reverse liver disease 

o Nucleoside/nucleotide analogs: indicated for patients with 

both decompensated and compensated liver disease and 

nonresponders to interferon treatment 

https://next.amboss.com/us/article/OS0I-2#Zda31ca11b28135af2920149d3d7f61e4
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/j50_Pg#Za5de83449ff6a749e6c1348b93b1f3b1
https://next.amboss.com/us/article/Ln0wFg#Z0153ae0f06ed75e2633214306264cc89
https://next.amboss.com/us/article/PS0W-2#Za99be06553ff299396a513bb65ed71be
https://next.amboss.com/us/article/OS0I-2#Z76c2a93eb29a838fa6215824e585ee15
https://next.amboss.com/us/article/OS0I-2#Zd0f5ea11250c3d5d8b68119b4629ac21
https://next.amboss.com/us/article/OS0I-2#Z4f8def65438f3da69a9d075d34c26a5b
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/oo001S#Z55f91ef5e228911997a821bb78befe96
https://next.amboss.com/us/article/mf0V52#Z0b113b8424abbf218ebbc7a258a9402b
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/4p03pS#Z3b31a81be7b2d71eaed7bc41ce6e9b9b
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▪ Tenofovir is commonly the drug of choice  

▪ Entecavir 

o Pegylated interferon alfa (PEG-IFN-a): especially in younger 

patients with compensated liver disease 

▪ Regimen is shorter than nucleoside/nucleotide analogs  

▪ Contraindications 

▪ Decompensated cirrhosis 

▪ Psychiatric conditions 

▪ Pregnancy 

▪ Autoimmune conditions 

▪ Leukopenia or thrombocytopenia 

o Coinfection with HDV is best treated with PEG-IFN-a. 

• Surgical treatment 

o Liver transplantation 

▪ In cases of end-stage liver disease due to HBV 

▪ In cases of fulminant hepatic 

failure (emergent transplantation) 

 

Complications 
  Hepatitis D virus infection 

• Epidemiology: 5% of all chronically infected HBV patients are 

carriers of the hepatitis D virus. 

• Pathogen: Hepatitis D virus (HDV) 

o Incomplete viral particle resembling a viroid 

o Defective single-stranded RNA virus 

o Utilizes the HBsAg coat of HBV for propagation 

• Transmission: sexual, parenteral, perinatal (only possible in 

combination with HBV) 

• Course  

o Coinfection: more severe acute hepatitis, but 90% rate of 

convalescence 

o Superinfection of a chronic HBsAg carrier: ↑ risk of liver 

cirrhosis  

o In rare cases, fulminant hepatitis 

  Acute liver failure 

• Definition: rapidly worsening liver function resulting 

in coagulopathy and hepatic encephalopathy  

o Fulminant liver failure: onset of hepatic 

encephalopathy within 8 weeks of initial symptoms 

(e.g., jaundice) 

o Subacute liver failure: onset within ≤ 26 weeks 

• Etiology 

o Drugs/toxins 

https://next.amboss.com/us/article/pm0Lgg#Zfbf98c63c28f6361176e8ffeffa5d993
https://next.amboss.com/us/article/pm0Lgg#Zaf993f0c673c1cc91bd4fcce243a359d
https://next.amboss.com/us/article/4p03pS#Z3b31a81be7b2d71eaed7bc41ce6e9b9b
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/oo001S#Z55f91ef5e228911997a821bb78befe96
https://next.amboss.com/us/article/mf0V52#Z0b113b8424abbf218ebbc7a258a9402b
https://next.amboss.com/us/article/PS0W-2#Z21093f62a9245ac284b7b57425c6e929
https://next.amboss.com/us/article/dO0orT#Zeba6f488931dd463917047bb9c5f18f4
https://next.amboss.com/us/article/ln0vtg#Zbfba50925a2622dfd9b9ac5103e88be3
https://next.amboss.com/us/article/wT0hG2#Zdab14a350ac311c7a2589ab7d48358ad
https://next.amboss.com/us/article/OS0I-2#Z44aad5562eb5fa3654d80bab7d96f392
https://next.amboss.com/us/article/gn0Fsg#Z9f6395c3522788404ead5787426b6090
https://next.amboss.com/us/article/j60_kS#Zd0ed3eb208321943f24b364e0a464294
https://next.amboss.com/us/article/Pn0Wtg#Z8045a0f1e7deea6f3ab44b70d77653d8
https://next.amboss.com/us/article/OS0I-2#Zda31ca11b28135af2920149d3d7f61e4
https://next.amboss.com/us/article/OS0I-2#Zda31ca11b28135af2920149d3d7f61e4
https://next.amboss.com/us/article/gn0Fsg#Z52bf52446a69bed89208a3a2a9b1f5e7
https://next.amboss.com/us/article/1j02zf#Z4c4f63797573af64476acb67d715be49
https://next.amboss.com/us/article/Pn0Wtg#Z8045a0f1e7deea6f3ab44b70d77653d8
https://next.amboss.com/us/article/OS0I-2#Z44aad5562eb5fa3654d80bab7d96f392
https://next.amboss.com/us/article/OS0I-2#Z44aad5562eb5fa3654d80bab7d96f392
https://next.amboss.com/us/article/Pn0Wtg#Ze323fd45a9421157a7ba40795fda2d14
https://next.amboss.com/us/article/OS0I-2#Z42ead8c863cef23153878214aa70f555
https://next.amboss.com/us/article/Pn0Wtg#Z8045a0f1e7deea6f3ab44b70d77653d8
https://next.amboss.com/us/article/Pn0Wtg#Z8045a0f1e7deea6f3ab44b70d77653d8
https://next.amboss.com/us/article/OS0I-2#Z42ead8c863cef23153878214aa70f555
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▪ Acetaminophen toxicity (most common) 

▪ Phenytoin, halothane, isoniazid 

▪ Amanita phalloides  

▪ Aflatoxin  

▪ Further risk factors: alcohol, cocaine  

o Viral hepatitis: hepatitis A, B, E, or B + D, CMV 

o Vascular disorders: Budd-Chiari syndrome, ischemic hepatitis 

o Pregnancy-related: HELLP syndrome, acute fatty liver of 

pregnancy 

o Others: autoimmune hepatitis, Wilson's disease 

• Clinical features 

o Jaundice 

o Signs of hepatic encephalopathy: altered mental 

state, asterixis 

o Symptoms of cerebral edema: nausea, vomiting, confusion 

• Diagnostics 

o Laboratory findings: ↑ PT with INR ≥ 1.5, often ↑↑ ALT and AST, 

↑ bilirubin level, and platelet count ≤ 150,000/mm3 

o Further diagnostics: depending on the suspected underlying 

cause 

▪ Viral serologies 

▪ Toxicology screening (e.g., acetaminophen level) 

▪ Autoimmune hepatitis serology 

▪ RUQ abdominal ultrasound 

• Treatment 

o Early transfer to a liver transplant center  

o Intravenous N-acetylcysteine  

o Address/prevent complications: e.g., cerebral 

edema, encephalopathy, coagulopathy, renal failure, and 

infection  

o Address underlying cause: e.g., antiviral treatment 

for hepatitis B, steroids for autoimmune hepatitis, or delivery 

for HELLP syndrome 

o Liver transplantation is the only therapeutic option for patients 

without sufficient regeneration of hepatocytes.  

• Prognosis: The mortality rate without liver transplantation ranges 

from 30% (acetaminophen toxicity) to 80% (non-acetaminophen-

related liver failure). 

Long-term complications of hepatitis B 

• Liver cirrhosis 

• Hepatocellular carcinoma (HCC)  

• Reactivation of previous HBV infection due to immunosuppression 
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Prevention 
• Pre-exposure vaccination: recommended for all unvaccinated 

individuals (see immunization schedule) 

• Post-exposure prophylaxis (PEP) for hepatitis B 

o Goal: prevention of HBV infection 

o Indication: exposure to HBV (e.g., percutaneous, ocular, 

mucosal) 

o Administration 

▪ Documented vaccine responder with HBsIgG ≥ 10 

mIU/mL: no intervention needed 

▪ Documented non-responder: Administer two doses 

of hepatitis B immune globulin (HBIG) separated by 1 

month 

▪ Unvaccinated individuals or incompletely vaccinated: 

simultaneous administration of hepatitis B immune 

globulin (HBIG) and hepatitis B vaccine (see also perinatal 

hepatitis B) and completion of original vaccination series 

▪ Vaccinated with 3 doses of hepatitis B vaccine but 

postvaccination anti-HBs status is unknown or anti-

HBs <10 mIU/mL: 

▪ 1 dose of HBIG and 

▪ Administration of 3 consecutive doses of 

the hepatitis B vaccine and retest of anti-

HBs level or alternatively 

▪ Administration of 1 dose of the vaccine and 

retest for anti-HBs in 1-2 months and if 

needed 2 additional doses and then 

retest anti-HBs level. 

 

Special patient groups 
Perinatal hepatitis B 

Whereas maternal hepatitis B infections rarely cause fetal 

complications during pregnancy, the risk of perinatal transmission is high, 

especially if the maternal viral load is increased. If an infant becomes 

infected, the risk of developing chronic hepatitis is 90%. 

• Maternal screening for HBsAg should be performed on all women 

at the first prenatal visit. 

• Management for HBsAg-positive mothers 

o In mild disease and/or low HBV DNA levels, therapy may be 

delayed until after birth 

o In severe disease (e.g., cirrhosis) and/or high HBV DNA, 

therapy with nucleoside/nucleotide 

analogs (especially tenofovir) is commonly recommended 
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o Delivery: spontaneous vaginal delivery possible 

• Newborn immunization: within 12 hours of birth (first dose 

of hepatitis B vaccine series plus 1 dose of HBIG)  

• Breastfeeding: allowed as long as passive-active postexposure 

prophylaxis was given 

• Infected newborns: 

o Usually asymptomatic, but up to 90% risk developing chronic 

infection and significant risk of cirrhosis and progression 

to hepatocellular carcinoma if left untreated 

o Serum studies: 

▪ Normal or only slightly elevated transaminases  

▪ High viral replication rate 

 

*Interferon therapy is contraindicated during pregnancy! 

WILSON 

DISEASE 
Wilson disease 

Pathogen

esis 

• AR mutation of ATP7B → hepatic copper accumulation → leak 

from damaged hepatocytes → deposits in tissues (eg, basal 

ganglia, cornea) 

Clinical 

findings 

• Hepatic (acute liver failure, chronic hepatitis, cirrhosis) 

• Neurologic (parkinsonism, gait disturbance, dysarthria) 

• Psychiatric (depression, personality changes, psychosis) 

Diagnosis 

• ↓ Ceruloplasmin & ↑ urinary copper excretion 

• Kayser-Fleischer rings 

• ↑ Copper content on liver biopsy 

Treatmen

t 

• Chelators (eg, D-penicillamine, trientine) 

• Zinc (interferes with copper absorption) 

The combination of liver disease (eg, elevated liver enzyme results) and 

neuropsychiatric symptoms (eg, tremors, involuntary movements) in a 

young adult is highly suggestive of Wilson disease (WD, hepatolenticular 

degeneration), a rare, AR disease most often identified in individuals age 

5-35.  It results from impaired copper transportation with 

resultant accumulation in tissues, including the liver and brain.  In 

younger patients, liver disease predominates, whereas neurologic 

symptoms are more prominent in older patients. 

Liver dysfunction ranges from asymptomatic liver function abnormalities 

to hepatitis to cirrhosis.  Neuropsychiatric symptoms include 

parkinsonism, dysarthria, choreoathetosis, ataxia, personality changes, 

and depression.  The diagnosis is suggested by low serum ceruloplasmin 

with increased urinary copper excretion or Kayser-Fleischer rings (golden 

brown or greenish rings encircling the iris). 
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Treatment focuses on removing accumulated copper and preventing re-

accumulation.  First-line medications include copper chelators (eg, D-

penicillamine, trientine).  Oral zinc, which interferes with copper 

absorption, may be used for maintenance therapy.  For patients with 

fulminant hepatic failure or drug-resistant disease, liver transplantation 

is curative. 

A1ATD can result in obstructive lung disease, liver dysfunction (eg, 

cirrhosis), and skin disease.  Patients who smoke are at very high risk of 

early onset emphysema. 

Hemochromatosis is characterized by iron overload.  Common clinical 

manifestations include liver disease, hyperpigmentation, DM, arthropathy, 

and cardiac enlargement. 

Huntington disease is a genetic disorder with marked neuropsychiatric 

manifestations such as chorea, parkinsonism, dementia, and personality 

changes. Symptom onset usually occurs in midlife. 

Multiple system atrophy describes a series of neuromotor disorders that 

share a common set of symptoms, including parkinsonism, urogenital 

dysfunction (eg, erectile dysfunction), autonomic dysfunction (eg, 

orthostatic hypotension), and ataxia. 

Serotonin syndrome most commonly occurs within the first 24 hours of 

starting or adjusting the dose of a medication with serotonergic activity.  It 

is associated with autonomic instability, agitation, diaphoresis, 

hyperreflexia, clonus, and rigidity. 

 

Treatment 

  General management 

• Low-copper diet: avoid foods such as organs, shellfish, nuts, and 

chocolate 

• Regular check-ups: liver biochemical tests every 6 months if disease 

is stable 

• Liver transplantation in cases of fulminant liver failure 

  Medical therapy 

• Initial therapy: chelating agents  

o Penicillamine: side effects in ∼ 30% of cases (e.g., 

sensitivity reactions) 

o Alternatives: trientine or zinc salts 

• Maintenance therapy: zinc salts or low dose chelating agents  
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*Treatment with a chelating agent should be administered gradually over 

the course of 3 to 6 months, as mobilizing the copper stored in tissues too 

rapidly may exacerbate neurological symptoms! 

LIVER 

METASTASIS 

This patient—with abdominal pain, microcytic anemia, positive fecal occult 

blood, and hepatomegaly with a hard edge on liver palpation—has typical 

features of gastrointestinal malignancy, likely colon cancer, metastatic to 

the liver.  The liver is the most common site of metastasis in colon 

cancer.  The moderate abnormalities in hepatic markers in this case 

(elevated alkaline phosphatase and slightly elevated aspartate 

aminotransferase [AST] and alanine aminotransferase [ALT]) are more 

suggestive of infiltrative or cholestatic disease than of hepatocellular 

injury.  The patient also has a small pleural effusion on the left that may be 

malignant.  (Hepatic hydrothorax due to cirrhosis usually occurs on the 

right.)  This patient should have a CT of the abdomen with intravenous 

contrast to evaluate for malignancy. 

………… 

In alcoholic cirrhosis, the liver is often shrunken and the edge is not 

palpable.  Also, in hepatocellular injury due to alcohol, AST is 

characteristically greater than ALT, usually by a multiple of 1.5-2.0. 

Autoimmune hepatitis is typically seen in young to middle-aged women 

and may present as acute or chronic hepatitis.  There is significant 

hepatocellular injury, with transaminases often above 1,000 U/L. 

Hemochromatosis is an autosomal recessive disease resulting in 

multiorgan dysfunction from systemic iron overload.  The most common 

sequelae include cirrhosis, heart failure, diabetes, hypogonadism, and 

arthritis.  It is typically associated with significant elevations in 

transaminases. 

Left ventricular failure does not directly cause hepatomegaly, though it 

may eventually lead to right heart failure.  Pulmonary hypertension and 

right heart failure may lead to congestive hepatopathy.  In such cases, 

other signs of right ventricular failure will be present: peripheral edema, 

elevated jugular venous pressure, positive hepatojugular reflux, and an S3 

on cardiac exam. 

Nonalcoholic steatohepatitis (NASH) is often asymptomatic and manifests 

as hepatomegaly with elevated transaminases.  Imaging will reveal fatty 

infiltration of the liver.  The leading causes of NASH are obesity, diabetes 

mellitus, and hypertriglyceridemia.  This patient's hard hepatomegaly, 

anemia, and positive fecal occult blood in the setting of minimal 

transaminase elevations are more consistent with metastatic disease. 
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Cirrhotic and noncirrhotic portal hypertension may result in ascites and 

significant peripheral edema.  Other signs of portal hypertension include 

esophageal varices, spider nevi, palmar erythema, and caput 

medusa.  Thrombocytopenia and coagulopathy are often seen. 

 

SARCOIDOSIS Manifestations of sarcoidosis 

Pulmonary 
• Hilar LAD* 

• Interstitial infiltrates 

Cutaneous 
• Papules, nodules & plaques 

• Erythema nodosum* 

Ophthalmologic 
• Anterior & posterior uveitis 

• Keratoconjunctivitis sicca 

Neurologic 

• Facial nerve palsy 

• CDI 

• Hypogonadotropic hypogonadism 

Cardiovascular 
• AV block 

• Dilated or restrictive cardiomyopathy 

Gastrointestinal 
• HSM 

• Asymptomatic LFT abnormalities 

Other 

• Hypercalcemia 

• Peripheral lymphadenopathy 

• Parotid gland swelling 

• Polyarthritis* 

• Constitutional symptoms (fever*, malaise) 

*Manifestations of Löfgren syndrome. 

AV = atrioventricular; LFT = liver function test. 
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A relatively asx man has 

HSM and LFTs showing 

mixed cholestatic and 

hepatocellular 

abnormalities. Given his 

associated hypercalcemia 

and hilar LAD (suggested 

by radiographic findings), 

this presentation is 

consistent with 

extrapulmonary 

sarcoidosis. 

Sarcoidosis is 

a multisystemic, 

inflammatory 

granulomatous disease. 

Asx liver involvement (eg, 

abnormal LFTs, 

hepatomegaly) is common 

(~65%).  Patchy infiltration by noncaseating granulomas can cause 

cholestatic (eg, mild alkaline phosphatase elevation) followed by 

hepatocellular (eg, mild aminotransferase elevations) 

changes.  Reticuloendothelial granulomatous infiltration can also cause 

splenomegaly. 

Other common sarcoidosis findings seen in this patient 

include lung involvement (>90%), with radiographs showing evidence of 

hilar lymphadenopathy (eg, described as upper lobe reticulonodular 

opacities, diffuse or nodular parenchymal infiltrates), 

and hypercalcemia (due to vitamin D conversion by macrophages in 

granulomas). 

Biopsy of the most accessible lesion (eg, liver, enlarged LN) can establish 

the diagnosis. 

……… 

Excessive iron accumulation from hereditary hemochromatosis, which 

commonly affects middle-aged men, can cause infiltrative liver disease, 

resulting in hepatosplenomegaly and transaminase elevations (primary 

hepatocellular pattern).  However, lung involvement and hypercalcemia 

would not be expected. 

Amyloidosis, a multisystem condition characterized by insoluble fibril 

deposition, can affect the liver, causing hepatomegaly and elevated 

alkaline phosphatase.  However, this patient lacks other associated findings 
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of amyloidosis, such as easy bruising and bleeding, peripheral edema 

(nephrotic syndrome), or anemia.  In addition, hypercalcemia would not be 

expected. 

HSM and elevated ALP (primary cholestatic pattern) can be seen in patients 

with primary biliary cholangitis (PBC), a condition involving T-lymphocyte–

mediated bile duct destruction.  However, jaundice (eg, scleral icterus) is 

common, lung involvement is not seen, and >90% of patients with PBC are 

women. 

A1AT deficiency can cause early-onset lung emphysema, liver cirrhosis, and 

panniculitis.  Elevated transaminases and cough can be presenting 

symptoms.  However, chest imaging characteristically shows changes (eg, 

bullae) at lung bases, rather than the upper lobe opacities seen in this 

patient, LFTs typically show a primary hepatocellular pattern, and 

hypercalcemia would not be expected. 

 

ATROPHIC 

GASTRITIS 

A patient with hypothyroidism, chronic postprandial abdominal pain, and 

macrocytic anemia likely has autoimmune metaplastic atrophic 

gastritis (AMAG).  AMAG is an autoimmune disorder that 

affects women>M; patients with other autoimmune conditions (eg, 

T1DM, autoimmune thyroid disease) are at increased risk.  AMAG is 

characterized by the presence of antibodies toward parietal cells, resulting 

in atrophy and metaplasia of the gastric corpus, hypochlorhydria, and 

unchecked gastrin production; and toward intrinsic factor, resulting 

in vitamin B12 deficiency. 

Therefore, the diagnosis should be suspected in patients with macrocytic 

anemia (due to vitamin B12 deficiency) who have suggestive epidemiologic 

characteristics (eg, female, autoimmune conditions) and GI 

features.  Patients often develop dyspepsia with postprandial abdominal 

pain, bloating, N, heartburn, or regurgitation; the pathophysiology may 

be related to changes in gastroduodenal motility, visceral sensitivity, or 

acid secretion.  Other laboratory findings include elevated serum gastrin 

levels; IDA may occur as hypochlorhydria leads to reduced iron 

bioavailability.  Because AMAG is associated with an increased risk for 

gastric adenocarcinoma and neuroendocrine tumors, routine 

surveillance endoscopy is indicated. 

………. 

Functional dyspepsia can present with postprandial abdominal pain 

and bloating, whereas IBS leads to changes in bowel frequency and/or 

caliber along with abdominal cramps.  Both diseases are functional 

disorders and are not associated with laboratory abnormalities; the 



103 
 

presence of anemia (macrocytic or otherwise) requires workup for an 

alternative diagnosis. 

Gastroparesis can cause postprandial abdominal pain, but V and early 

satiety would also be expected.  It is more common in patients with 

uncontrolled diabetes or scleroderma and in chronic opiate 

users.  Macrocytic anemia would be atypical. 

Small intestinal bacterial overgrowth (SIBO) can be caused by small bowel 

dysmotility (eg, scleroderma, diabetes).  SIBO can cause macrocytosis due 

to bacterial consumption of vitamin B12; however, this diagnosis is unlikely 

in the absence of diarrhea. 

 

IDA The evaluation of iron deficiency anemia (IDA) varies according to age 

group and patient-specific factors such as familyhistory of colon 

cancer or presence of associated symptoms (eg, diarrhea in celiac disease).  

 

New IDA in elderly patients should be considered to be 

from gastrointestinal (GI) blood loss (eg, polyps, cancer, 

angiodysplasia) until proven otherwise.  In the clinical setting fecal occult 

blood tests (FOBTs) are frequently performed in patients before a 

diagnosis of iron deficiency is established with laboratory 

testing.  When positive, FOBTs may guide the decision to 

perform colonoscopy and endoscopy in elderly patients, regardless of iron 

levels.  However, a single negative FOBT is not sufficient to exclude occult 

GI bleeding.  Elderly patients with IDA should be evaluated 

with colonoscopy and endoscopy despite a single negative FOBT, 

especially if no other obvious source of chronic blood loss is identified. 

…… 

When severe, it is associated with GI angiodysplasia causing occult GI 

bleed.  However, normal S2 splitting essentially excludes severe aortic 

stenosis. 

 

Radioisotope scans are useful in determining the source of active bleeding 

but are not diagnostic in the absence of an active bleed.  They are typically 

used in acute (not chronic) GI blood loss when the source of bleeding 

remains unidentified on colonoscopy and endoscopy. 
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Folic Acid 

deficiency 

A patient has symptomatic anemia with macrocytic red blood cells, 

hypersegmented neutrophils, and normal methylmalonic acid level 

indicating folate deficiency. 

Folate is obtained from nutritional sources such as meats and leafy 

vegetables.  Unlike cobalamin (vitamin B12), body stores of folate are 

minimal, and deficiency occurs quickly if dietary intake wanes.  This is rare 

in developed countries due to the fortification of flour with folic acid; 

however, patients with severe alcohol abuse and poor nutrition may 

become deficient in as little as 5-6 weeks. 

Both folate and cobalamin deficiency impair DNA synthesis in cells with 

rapid turnover.  Manifestations most commonly arise in the hematopoietic 

cells of the bone marrow and include: 

• Megaloblastic anemia – macrocytic (mean corpuscular volume 

>100 µm3) red blood cells with peripheral smear evidence 

of hypersegmented neutrophils 

• Low/normal reticulocyte count – inability to increase red blood 

cell production to respond to anemia 

• Pancytopenia - if deficiency is severe 

• Hyperhomocysteinemia – decreased metabolism of homocysteine 

Unlike cobalamin deficiency, folate deficiency is associated with normal 

methylmalonic acid levels and no neurologic manifestations. 

……….. 

  Cobalamin deficiency may occur with intestinal bacterial overgrowth 

(competes for cobalamin) or pernicious anemia (lack of intrinsic 

factor).  Cobalamin deficiency typically takes years (not months) to 

develop, and the methylmalonic acid level would be high (not normal). 

Myelodysplasia is a hematopoietic neoplasm that may cause macrocytic 

anemia with thrombocytopenia and leukopenia.  However, peripheral 

blood smear usually shows dysplastic granulocytes that are 

hypogranulated and hyposegmented (not hypersegmented). 

Pancreatic insufficiency reduces the absorption of fat-soluble vitamins (A, 

D, E, and K).  Although vitamin K deficiency may impair the coagulation 

pathway (eg, bruising, petechiae) and vitamin E deficiency may cause 

hemolytic anemia, neither results in megaloblastic anemia. 
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VITAMIN B12 

DEFICIENCY 

This patient's omeprazole use, lower extremity paresthesia, and diminished 

light touch/vibration sensation in the feet raise strong suspicion 

for vitamin B12 deficiency.  Because vitamin B12 is an essential cofactor for 

DNA synthesis and myelin formation, deficiency usually manifests with 

hematologic (eg, megaloblastic anemia) and/or neurologic 

abnormalities.  Common neurologic findings include subacute combined 

degeneration of the dorsal columns (eg, impaired 

proprioception/vibrioception) and the lateral corticospinal tracts (eg, 

positive Babinski reflex), but patients often first develop symmetric lower 

extremity paresthesia due to myelinated peripheral nerve damage. 

Vitamin B12 is ingested bound to animal protein and must be liberated in 

the stomach by pepsin, which is activated from pepsinogen by gastric 

acid.  Therefore, patients on long-term proton pump inhibitor therapy 

(eg, omeprazole) sometimes develop vitamin B12 deficiency due to 

achlorhydria.  Older patients are particularly at risk.  The diagnosis is 

usually made with serum vitamin B12 level, but methylmalonic acid or 

homocysteine testing may be necessary if this test is inconclusive. 

……….. 

HIV can cause a distal symmetric polyneuropathy that generally begins 

with tingling and numbness in the bilateral feet.  However, all sensory 

modalities are typically diminished (not just light touch and vibration), 

reflexes are generally impaired, and neuropathic pain is usually prominent. 

Neurologic manifestations (eg, peripheral neuropathy, paresthesias) can 

develop in multiple myeloma (MM), which is diagnosed by serum protein 

electrophoresis.  However, they are typically due to plasmacytoma 

infiltration or paraneoplastic effects and are not usually present at initial 

diagnosis.  MM is unlikely in this patient with no other suggestive features 

(eg, bone pain, anemia).  Most patients with neurologic manifestations of 

MM have significant neuropathic pain and mixed sensory and motor 

abnormalities. 

Urine heavy metal testing can diagnose lead poisoning, which is often 

associated with peripheral neuropathy.  However, peripheral motor 

neurons are primarily affected; therefore, most patients have motor 

weakness (eg, wrist or ankle drop). 

Chronic hepatitis C virus infection can cause mixed cryoglobulinemia, 

which is associated with peripheral neuropathy.  However, most cases are 

marked by both sensory and motor abnormalities; and patients often have 

palpable purpura and arthritis or arthralgias.  This patient's acid 

suppression and signs of dorsal spinal cord injury make vitamin 

B12 deficiency more likely. 
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LYNCH 

SYNDROME 

(HNPCC) 

Lynch syndrome (eg, HNPCC) is an AD cancer syndrome that predisposes 

individuals to colorectal cancer and other malignancies.  Genetic testing 

should be performed in patients with a strong family history of colon 

cancer (eg, >3 relatives involving multiple generations).  The condition is 

due to a germline mutation in a DNA mismatch repair gene.  Once the 

diagnosis of Lynch syndrome is established, patients should 

undergo screening for colon cancer with colonoscopy. 

In addition to colon 

cancer, patients are at 

extremely high risk 

for endometrial 

carcinoma. Endometrial 

cancer screening with 

annual endometrial 

biopsy should begin at 

age 30-35.  Ovarian 

cancer risk is also 

increased and may 

present at a relatively 

younger 

age.  Therefore, 

prophylactic TAH-BSO 

is recommended at age 

40 or earlier if 

childbearing is 

complete. 

…….. 

Breast carcinoma can be caused by BRCA1 and BRCA2 gene mutations, 

which also impart an increased risk of ovarian cancer.  It is unclear if 

patients with Lynch syndrome have an increased incidence of breast 

cancer. 

Clear cell renal carcinoma and pheochromocytoma can be due to VHL 

syndrome.  This syndrome is also AD but is not associated with colon 

carcinoma. 

MEN 1 and MEN 2: both syndromes are AD, but colon cancer is not a 

feature. 

AMBOSS: 

Diagnostics 
Lynch syndrome should be suspected if there is a positive family history 

based on the Amsterdam II criteria. Genetic testing confirms the diagnosis. 
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  Family history 
The Amsterdam II criteria are used to identify individuals who are likely to 

be mutation carriers for Lynch syndrome.  

 

Amsterdam II criteria 

Presence of at least three relatives with a Lynch syndrome-associated cancer; all the 

following criteria should be present: 

• One should be a first-degree relative of the other two 

• At least two (>2) consecutive generations affected 

• At least one (>1) relative with a diagnosis <50 years of age 

• Exclude cases of FAP 

• Verify tumors with pathological examination. 

 

*3-2-1 rule: (3 affected family members, 2 generations, 1 relative under 50 

years of age). 

 

  Genetic testing 
• First test: tumor microsatellite instability (MSI) 

and/or immunohistochemical staining (IHC) 

o Low MSI/stable microsatellite and normal IHC: rules out Lynch 

syndrome 

o High MSI and/or abnormal IHC: requires further evaluation  

• Confirmatory test: germline testing via DNA sequencing  

o Detection of mutations 

in DNA repair genes (MLH1, MSH2, MSH6, and PMS2) 

  Colorectal cancer 

• For diagnosis of CRC, see colorectal cancer. 

 

*Lynch syndrome typically manifests with colorectal cancer of 

the proximal colon, with only a few adenomatous polyps, in contrast 

to familial adenomatous polyposis, in which hundreds of adenomatous 

polyps are present. 

 

Treatment 
• Surgery 

o Subtotal colectomy with ileorectal anastomosis 

o Total colectomy with ileostomy 

o Total colectomy with ileorectal anastomosis 

• Immunotherapy with an immune checkpoint inhibitor 

(pembrolizumab or nivolumab) may be used for high MSI 

https://next.amboss.com/us/article/WM0Png#Z333a818dbf71a509f924e54006a41fb6
https://next.amboss.com/us/article/oo001S#Ze1b120b8b52a0b24e57a4aa9f2bec0f7
https://next.amboss.com/us/article/dP0odT#Z9aa0b519dff089b55364388b5fb236a3
https://next.amboss.com/us/article/1j02zf#Z63d5e3fcb3c11f169ff1054da5be0e4d
https://next.amboss.com/us/article/uo0pdS#Z0275908e0c664cc3d0d1656794dcdc27
https://next.amboss.com/us/article/oo001S#Za0493ec3415ed9dd482e76317fbd9b9a
https://next.amboss.com/us/article/gp0FKS#Ze7ea71f1a7bc3a695011c2c2c715ba09
https://next.amboss.com/us/article/oo001S#Za0493ec3415ed9dd482e76317fbd9b9a
https://next.amboss.com/us/article/y50d5g#Z94dd69013513c2616894ef6dbe01d837
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/xo0EVS#Z3538c7d0d3c09a64652ecccc7971d5ae
https://next.amboss.com/us/article/R60lkS#Ze19293358dc6c65dc95f936bb8fca493
https://next.amboss.com/us/article/US0b_2#Z5bdf4eb7f83b58635cb0126c9fb0d3c5
https://next.amboss.com/us/article/Cl0q_T#Zad408ee82dd034a3d66e162a58b77ee2
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or mismatch repair deficient (dMMR) metastatic colorectal 

cancer. [5][6] 

• For more specific guidelines regarding management, see colorectal 

cancer. 

• For women with Lynch syndrome, prophylactic hysterectomy and 

bilateral salpingo-oophorectomy should be offered when they are 

no longer of child-bearing age. 

 

Prevention 
• Genetic counseling 

o Genetic testing is generally not recommended for at-

risk individuals < 18 years of age. 

o Genetic screening should be initiated 10 years before the 

earliest manifestation of the condition in the family.  

• Cancer screening: for Lynch syndrome patients with a confirmed 

mutation or who meet Amsterdam criteria 

o Colonoscopy: every 1–2 years, starting at 20–25 years of age, 

or 2–5 years before the earliest recorded case of a tumor in the 

family (only if it occurred before 25 years of age), whichever 

comes first [8] 

o Annual pelvic examination with 

transvaginal sonography and endometrial biopsy starting 

at 30–35 years of age or 3–5 years before the earliest reported 

case of a tumor in the family 

o Annual upper endoscopy with biopsy of the gastric 

antrum starting at 30–35 years of age 

o Annual physical exam and urinalysis 

• Total colectomy: not generally recommended in patients with 

normal endoscopy  
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https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/TS06_2#Z5f9a21e2819d2a5004da275e0fe8e909
https://next.amboss.com/us/article/WM0Png#Z333a818dbf71a509f924e54006a41fb6
https://next.amboss.com/us/article/O60IOS#Z35fc608984a172f7b06b0a5f7fb12522
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https://next.amboss.com/us/article/U60b4S#Zb1779ad6e343b95dfdcd6ade1c1ad8e1
https://next.amboss.com/us/article/U60b4S#Zb1779ad6e343b95dfdcd6ade1c1ad8e1
https://next.amboss.com/us/article/kg0mv2#Zb8209254add9c4f1d8b458a49671b899
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FAMILIAL 

ADENOMATO

US 

POLYPOSIS 

(FAP) 

A patient with a family history of colonic polyps and osteomas and an 

alteration in the tumor suppressor gene adenomatous polyposis coli 

has familial adenomatous polyposis (FAP).  Patients with classic FAP can 

develop >1000 polyps and almost universally develop colorectal 

cancer (CRC) if left untreated; some patients may have an attenuated form 

with a slightly decreased risk of CRC.  As a result, increased screening and 

elective proctocolectomy are the standard of care, rather than screening as 

recommended for the general population. 

Guidelines generally recommend annual screening sigmoidoscopies for 

children starting at age 10-12, followed by annual colonoscopies once 

colorectal adenomas are detected or if the patient is age >50.  Patients 

with the attenuated version of FAP can have a delayed start of screening 

(age 25) and longer screening intervals (1-2 years).  In addition to 

colonoscopies, patients with FAP should also undergo regular screening 

for upper gastrointestinal tract tumors. 

Proctocolectomy should be performed in patients who initially present 

with CRC or adenomas with high-grade dysplasia.  Other indications for 

colorectal surgery include severe symptoms from colonic neoplasia (eg, 

hemorrhage) or a significant increase in polyp number during the 

screening interval.  In patients with classic FAP who do not have any of the 

above findings, surgery does not need to be performed urgently and may 

be delayed until early twenties. 

…….. 

Regular aspirin or NSAIDs use has been associated with reduced risk for 

colon cancer in patients with average risk; however, it has not been shown 

to decrease risk in patients with FAP. 

Screening or monitoring patients with carcinoembryonic antigen for CRC is 

not recommended due to the poor sensitivity for early-stage disease.  It is 

most helpful in monitoring patients who have been diagnosed with CRC. 

Annual fecal occult blood testing or CT colonography every 5 years (not 

annual CT scan with oral contrast) are appropriate options for patients with 

an average risk for CRC.  However, neither is a sufficient strategy for 

patients with increased risk (eg, FAP, Lynch syndrome). 

CRC 

SCREENING 

The United States Preventive Services Task Force (USPSTF) strongly 

encourages routine colon cancer screening in all patients age ≥50; the 

American Cancer Society recommends screening starting at age 

45.  Screening methods include: 

• High-sensitivity stool-based testing (eg, fecal occult blood testing 

[FOBT] or fecal immunochemical testing [FIT] annually) 
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• Direct visualization techniques (eg, colonoscopy every 10 years, 

flexible sigmoidoscopy every 5 years), 

• A combination (eg, flexible sigmoidoscopy every 10 years with FIT 

annually).  

These strategies decrease colon cancer mortality.  Colonoscopy is the most 

sensitive and specific test, but it is also the most costly and expertise-

dependent. 

Colonoscopy at age 50 is appropriate for patients with average colon 

cancer risk based on USPSTF recommendations (Choice B).  However, this 

patient's family history places him at increased risk, and he 

requires screening at an earlier age.  Patients with a history of colon 

cancer in a first-degree relative should be screened at age 40 or 10 years 

before the age of the relative's diagnosis (whichever comes first).  This 

patient's father was diagnosed with colon cancer at age 50, and he should 

begin screening at age 40. 

……… 

An exercise ECG stress test is a useful diagnostic study in patients with a 

moderate risk of coronary artery disease based on symptoms and risk 

factors.  Although this patient has risk factors for coronary artery disease, 

he is currently asymptomatic and would not benefit from a stress ECG at 

this time. 

This patient with a heavy smoking history and a family history of lung 

cancer is at increased risk for lung cancer.  Sputum cytology does not 

effectively screen for lung cancer or decrease mortality from the 

disease.  Low-dose chest CT is recommended yearly for lung cancer 

screening in patients who are age 55-80, have a ≥30-pack-year smoking 

history, and are currently smoking or quit within the past 15 years.  This 

patient has a 30-pack-year history (eg, 2 packs a day for 15 years), but lung 

cancer screening is only recommended age 55-80. 

Recommendations for lung cancer screening 

Recommended 

test 
• Low-dose chest CT scan 

Recommended 

interval 
• Yearly 

Age for 

screening 
• 55-80 
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Eligibility  

• Patient has ≥30-pack-year smoking history 

AND 

• Patient is a current smoker or quit smoking 

within the last 15 years 

Termination of 

screening 

• Age >80   

OR 

• Patient successfully quit smoking for ≥15 

years   

OR 

• Patient has other medical conditions that 

significantly limit life expectancy or 

ability/willingness to undergo lung cancer 

surgery 

 

The USPSTF guidelines conclude that there is currently insufficient 

evidence on screening for thyroid disease in asymptomatic patients with a 

family history of thyroid disease. 

COLONIC 

POLYPS 

Colon polyps are grossly visible 

protrusions from the flat mucosal 

surface of the intestine.  They can 

be categorized as neoplastic 

(having malignant potential) and 

non-neoplastic.  Adenomas 

(adenomatous polyps) are 

considered neoplastic polyps; 

findings that suggest a greater risk 

of malignant transformation 

(usually warranting more aggressive 

colonoscopic surveillance) include: 

• Predominance of villous features (long glands on histologic 

examination), particularly in the presence of high-grade dysplasia 
→ 

• Large size (eg, >1 cm) 

• High number (eg, >3 concurrent adenomas)  
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In addition, sessile (nonpedunculated) adenomatous polyps are associated 

with an increased risk of 

synchronous advanced neoplasia 

and often require careful follow-up 

to ensure complete removal. 

……… 

Non-neoplastic polyps, including 

hyperplastic polyps (arising from 

hyperplastic mucosal proliferation), 

hamartomatous polyps (eg, juvenile 

polyps, Peutz-Jeghers polyps), 

inflammatory pseudopolyps, and 

submucosal polyps (eg, lipomas, 

lymphoid aggregates), have low 

malignant potential and generally 

do not require enhanced 

surveillance. 

Pancreatic 

adenocarcino

ma 

Pancreatic adenocarcinoma 

Risk factors 

• Smoking 

• Hereditary pancreatitis 

• Nonhereditary chronic pancreatitis 

• Obesity & lack of physical activity 

Clinical 

presentation 

• Systemic symptoms (eg, weight loss, anorexia) (>85%) 

• Abdominal pain/back pain (80%) 

• Jaundice (56%) 

• Recent-onset atypical diabetes mellitus 

• Unexplained migratory superficial thrombophlebitis 

• Hepatomegaly & ascites with metastasis 

Laboratory 

studies 

• Cholestasis (↑ alkaline phosphatase & direct bilirubin) 

• ↑ Cancer-associated antigen 19-9 (not as a screening 

test) 

• Abdominal ultrasound (if jaundiced) or CT scan (if no 

jaundice) 

This patient's worsening epigastric pain and weight loss in the setting of 

idiopathic chronic pancreatitis suggest pancreatic cancer.  The 

presentation and workup vary depending on tumor location.  Classic 

manifestations include weight loss and insidious onset of 

gnawing abdominal pain (usually epigastric and radiating to the back), 

which is worse at night, with eating, or when lying supine. 



113 
 

• Cancers in the head of the pancreas (60%-70%) typically present 

with jaundice (common bile duct obstruction, elevated alkaline 

phosphatase and bilirubin) and steatorrhea (pancreatic exocrine 

insufficiency or pancreatic duct blockage).  In patients with these 

findings, abdominal ultrasound is preferred for detecting 

pancreatic head tumors and excluding other potential causes of 

biliary obstruction (eg, choledocholithiasis). 

• Cancers in the body and tail usually do not present with obstructive 

jaundice.  Abdominal CT scan with contrast is preferred (more 

sensitive and specific) as it can delineate necrosis within the 

pancreas and identify distant metastases; it also helps exclude other 

conditions.  Ultrasound is less sensitive for visualizing the 

pancreatic body and tail (due to overlying bowel gas) and for 

detecting smaller (<3 cm) tumors. 

………….. 

CA 19-9, a tumor marker associated with pancreatic cancer, is not 

recommended for screening due to variable sensitivity and low 

specificity.  Normal levels do not rule out pancreatic cancer. 

ERCP is more invasive than CT scan, and is reserved for patients with 

cholestasis (from the tumor compressing the biliary system) who may 

require an intervention (eg, stenting). 

Pancreatic enzyme replacement therapy is typically titrated based on the 

patient's clinical symptoms and stool fat content. 

Plain abdominal radiographs may show calcifications in chronic 

pancreatitis, but are not useful for diagnosing pancreatic cancer.  In 

addition, calcifications are rarely seen in idiopathic pancreatitis. 

Opioid therapy may be necessary in some patients with chronic 

pancreatitis.  However, reassurance and symptomatic management are not 

appropriate in this patient with suspected pancreatic cancer. 

The secretin test directly measures the ability of pancreatic ductal cells to 

produce bicarbonate.  It is useful in diagnosing chronic pancreatitis, but 

not helpful in evaluating possible pancreatic cancer. 
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GERD 

This patient's presentation is consistent with typical GERD.  Patients with 

typical GERD require upper gastrointestinal (GI) endoscopy if they have 

alarm symptoms (dysphagia, odynophagia, weight loss, anemia, GI 

bleeding, or recurrent vomiting) or are men age >50 with chronic (>5 

years) symptoms and cancer risk factors (eg, tobacco use).  Patients with 

esophagitis on endoscopy can receive treatment depending on the 

diagnosis (eg, autoimmune disease, Barrett's esophagus).  Patients without 

esophagitis on endoscopy usually require further evaluation (eg, 

esophageal manometry). 

 

Patients with typical GERD symptoms who do not meet initial endoscopy 

criteria can receive an initial trial of daily proton pump inhibitor 

(PPI).  Patients with refractory symptoms should try another PPI or increase 

the use of PPI to twice daily.  Patients with persistent symptoms likely 

require further testing such as endoscopy or esophageal pH 

monitoring.  This patient's presentation (age >50, unintentional weight 

loss, dysphagia, tobacco use) warrants initial endoscopy (rather than PPI or 

H2 blockers) to assess for complications of GERD. 
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……….. 

Esophageal manometry and pH monitoring should be considered in 

patients with persistent GERD symptoms or normal upper GI endoscopy to 

assess for other conditions (eg, motility disorders) that can occasionally 

mimic GERD. 

H pylori can cause gastric and duodenal ulcers.  Testing is indicated in 

patients with active or past history of peptic ulcer disease.  Routine 

screening and empiric treatment for H pylori infection may also be 

considered for patients who have dyspepsia but not GERD. 

A patient's presentation – chronic 

gastroesophageal reflux with new 

dysphagia and symmetric lower 

esophageal narrowing – suggests 

esophageal (peptic) 

stricture.  Chronic gastroesophageal 

reflux disease (GERD) predisposes to 

Barrett's esophagus (intestinal 

metaplasia of the lower esophagus) 

and esophageal strictures.  Both 

conditions are consequences of the 

body's reparative response to 

chronic gastric acid exposure and 

can occur simultaneously.  Benign 

strictures affect 5%–15% of patients 

with GERD.  Other causes of peptic 

strictures include radiation, systemic 

sclerosis, and caustic ingestions. 

Strictures typically cause slowly progressive dysphagia to solid foods 

without anorexia or weight loss.  As they progress, they can actually block 

reflux, leading to improvement of heartburn symptoms (as seen in this 

patient).  Strictures tend to appear as symmetric, circumferential narrowing 

on barium swallow.  Nonetheless, in any case of stricture in the setting of 

Barrett's esophagus, biopsy is necessary to rule out adenocarcinoma.  This 

is usually accomplished via endoscopy which may be diagnostic and 

therapeutic (dilation is performed if no malignancy is detected). 

……… 

Achalasia is an esophageal motility disorder that presents with dysphagia 

(both solids and liquids) and regurgitation of undigested food or 

saliva.  Barium swallow typically shows aperistalsis, poor emptying of 
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barium, dilation of the proximal esophagus (caused by retention of food), 

and narrowing in a "bird beak" pattern at the gastroesophageal junction. 

Adenocarcinoma typically occurs in patients who have had GERD 

symptoms for >20 years.  Early symptoms of esophageal cancer are subtle 

and include retrosternal discomfort, mild dysphagia to solid foods, and/or 

a burning sensation.  Barium swallow generally shows asymmetric 

narrowing of the esophageal lumen. 

A hiatal hernia is a protrusion of the stomach above the diaphragm.  These 

patients may have GERD and are also at risk for Barrett's esophagus, peptic 

strictures, and adenocarcinoma.  Barium swallow shows gastric folds 

protruding above the diaphragm. 

Vascular rings are uncommon congenital anomalies in which aortic arch 

vessels encircle the trachea and/or esophagus.  Patients may present in 

infancy with symptoms of airway obstruction, though some patients do not 

present until adulthood.  In adult cases, dysphagia is usually the presenting 

complaint.  There is not a strong association with GERD or Barrett's 

esophagus. 

HERPES 

ZOSTER 

A patient with burning, localized pain and regional 

hyperesthesia/allodynia, in the context of recent cancer treatment, has 

common features of herpes zoster (shingles).  Pain from shingles may 

precede the onset of the classic vesicular rash by several days, during 

which the diagnosis may not be obvious.  The possibility of shingles should 

be considered in patients with regional pain who have no conclusive 

evidence of disease in the local internal organs. 

Shingles may occur at any age, but it is most common after age 50 and the 

risk increases with age.  It is frequently triggered by severe physical stress 

(such as cancer treatment, as in this patient) or immunosuppressed states, 

but many cases are spontaneous.  Shingles develops when there is 

reactivation of the varicella zoster virus in a dorsal root ganglion, where it 

has remained dormant since a past chickenpox infection.  This results in 

pain and a vesicular rash in a dermatomal distribution along the course of 

the nerve.  In some cases, patients may develop persistent hypersensitivity 

of afferent pain fibers leading to chronic pain known as post-herpetic 

neuralgia.  Treatment with antiviral medications (acyclovir, valacyclovir, or 

famciclovir) in the first few days of a shingles outbreak can shorten the 

duration of symptoms and decrease the risk of post-herpetic neuralgia. 

…… 

Ascites is seen MCly in patients with advanced liver disease (cirrhosis) or 

chronic kidney disease.  This patient has no liver abnormalities noted in the 
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history or examination findings, and development of ascites would be 

unexpected. 

Black stools (melena) are a typical symptom of upper gastrointestinal 

hemorrhage (above the ligament of Treitz).  Peptic ulcer would be the 

most likely explanation.  Although ibuprofen increases the risk of ulcer, this 

patient had symptoms prior to taking the medication. 

Patients with recent malignancy would be at increased risk for a number of 

pulmonary conditions, such as pulmonary embolism or pneumonia, which 

could cause referred pain to the abdomen.  However, this patient's 

abdominal hyperesthesia is not consistent with a pulmonary disorder. 

Fever and jaundice in association with right-sided abdominal pain would 

suggest the possibility of acute cholangitis.  Cholangitis is most often 

associated with biliary obstruction, usually due to gallstones.  In the 

absence of nausea or right upper-quadrant tenderness, biliary obstruction 

is less likely. 

Patients with impending bowel perforation, as in acute appendicitis, often 

develop initial symptoms in the periumbilical area.  Abdominal 

examination should yield more specific clues to this possibility, and 

hyperesthesia would be unlikely. 

Small-bowel obstruction (SBO) is a common cause of abdominal pain, but 

it most often occurs in patients with adhesions from prior abdominal 

surgery.  It is usually associated with nausea and abnormal bowel sounds. 

DYSPEPSIA Dyspepsia 

Symptoms 

• Epigastric pain often described as "burning" 

• ± Nausea, vomiting, epigastric fullness, heartburn 

Etiology 

• Functional (75%) 

• Malignancy (eg, gastric, esophageal) 

• Peptic ulcer, NSAIDs, Helicobacter pylori infection, GERD 

Workup 

• Age ≥60: Upper endoscopy 

• Age <60: 

o Testing and treatment for H pylori 

o Upper endoscopy in high-risk patients (eg, overt GI 

bleeding, significant weight loss, >1 alarm symptom) 
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Alarm 

symptoms 

• Progressive dysphagia 

• Iron deficiency anemia 

• Odynophagia 

• Palpable mass or lymphadenopathy 

• Persistent vomiting 

• Family history of GI malignancy 

GERD = gastroesophageal reflux disease; GI = gastrointestinal; NSAIDs = nonsteroidal anti-

inflammatory drugs. 

A patient has dyspepsia (ie, burning intermittent epigastric pain and 

postprandial discomfort), postprandial bloating, and nausea associated 

with a positive stool guaiac.  In association with her younger age (<65), 

absence of features concerning for malignancy (ie, dysphagia, 

regurgitation, weight loss, change in bowel habits), and history of living in 

an area with a high prevalence of infection (eg, parts of Asia), this 

presentation suggests Helicobacter pylori infection complicated by peptic 

ulcer disease. 

H pylori is a urease-producing organism that commonly causes dyspeptic 

symptoms.  It colonizes the stomach and induces excessive production of 

gastric acid by the parietal cells, which can eventually lead to duodenal 

ulcer formation.  Other common symptoms of duodenal ulcers 

include nocturnal pain (due to circadian rhythm of gastric acid secretion), 

worsening of the pain with fasting, postprandial bloating, and 

nausea.  Biopsy of the gastric antrum during endoscopy can confirm 

infection.  In a patient without occult bleeding, noninvasive diagnostic 

testing, including stool antigen studies and urea breath testing, can be 

employed.  Serology cannot distinguish between active and cleared 

infection and is not preferred. 

…….. 

Biliary cholesterol supersaturation is involved in cholesterol gallstone 

formation.  Gallstones usually cause right upper quadrant pain, nausea, 

and diaphoresis.  A positive stool guaiac is unexpected. 

Although gastrin-secreting pancreatic tumors (eg, Zollinger-Ellison 

syndrome) can result in dyspepsia and duodenal ulcers, they are very rare 

and usually accompanied by chronic diarrhea and weight loss.  This 

patient's history and normal bowel habits make H pylori infection more 

likely. 

Primary biliary cholangitis, which occurs due to immune-mediated bile 

duct destruction, most frequently presents with chronic fatigue, pruritus, 

and jaundice. 
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Celiac disease leads to immune-mediated destruction of the intestinal 

villi.  It can be asymptomatic or cause severe diarrhea, flatulence, or iron 

deficiency anemia; dyspepsia is uncommon. 

Although both achalasia and gastroesophageal reflux disease (GERD) result 

from lower esophageal sphincter dysfunction and may cause dyspepsia, 

bleeding is not typical.  In addition, achalasia typically presents with weight 

loss, dysphagia for solid foods, and regurgitation of undigested 

food.  GERD presents with heartburn (retrosternal burning pain) and much 

milder regurgitation. 

PUD A patient with epigastric pain and intermittent melena most likely has 

a duodenal ulcer (DU).  The pain of DU is often worse on an empty 

stomach (possibly due to unopposed gastric acid emptying into the 

duodenum) and improves with food (due to alkaline fluid secretion into 

the duodenum).  By contrast, the pain of gastric ulcers is often worse after 

eating (due to increased acid secretion). 

The majority of DUs are caused by either H 

pylori infection or nonsteroidal anti-inflammatory 

drugs (NSAIDs).  Malignant ulceration should be considered with gastric 

ulcers but would be very unlikely in this young patient with DU.  As this 

patient has no history of NSAID use, H pylori infection is the most likely 

etiology and can be confirmed with endoscopic biopsy or urea breath 

test.  Management of DU due to H pylori requires the following: 

• Antisecretory therapy, preferably a proton pump inhibitor (PPI) 

(eg, omeprazole, pantoprazole), and 

• Antibiotic eradication (eg, amoxicillin plus clarithromycin) 

..……….. 

Compared to antisecretory therapy with antibiotic eradication, 

antisecretory therapy alone leads to reduced healing rates and a higher 

risk of recurrent ulcer in patients with H pylori-associated 

DU.  Antisecretory therapy without antibiotics would be recommended for 

DU attributable to causes other than H pylori. 

Heavy alcohol intake can contribute to hemorrhagic gastritis, but light 

alcohol intake likely does not affect the course of DU.  Smoking appears to 

increase the risk of peptic ulcer in patients infected with H pylori but does 

not increase relapse following H pylori eradication. 

Laparoscopic cholecystectomy is recommended for biliary colic 

(intermittent, severe right upper quadrant pain with nausea) or acute 
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cholecystitis.  This patient's epigastric pain (relieved by food) and melena 

are unlikely to be due to symptomatic gallbladder disease. 

NSAIDs can contribute to the risk of DU.  Therefore, they are 

contraindicated during the acute management of DU and should be used 

with caution following confirmed ulcer resolution. 

Selective vagotomy decreases gastric acid production by removing vagal 

input to the stomach.  With antibiotic regimens for H pylori and the advent 

of PPIs, selective vagotomy is used only in refractory cases. 

 

A patient's epigastric abdominal discomfort and melena are likely due 

to peptic ulcer disease (PUD).  PUD refers to ulcerations in the stomach 

or duodenum that are most commonly caused by Helicobacter 

pylori infection or nonsteroidal anti-inflammatory drugs.  Patients may 

have epigastric pain, nausea, and/or early satiety in association with 

food.  The classic symptoms of duodenal ulcer occur in the absence of a 

food buffer and can include epigastric pain 2-5 hours after meals, on an 

empty stomach, or at night.  Patients can have melena due to processed 

blood from upper gastrointestinal (GI) bleeding (eg, proximal to the 

ligament of Treitz).  In fact, PUD is one of the most common causes of 

upper GI bleeding.  Diagnosis of PUD is made with upper GI endoscopy. 

……… 

Colon cancer and diverticulosis are possible etiologies of lower GI bleeding 

that typically present with hematochezia as opposed to melena.  Colon 

cancer may also result in changes in bowel habits (eg, constipation, 

changes in stool caliber). 

Gastric cancer can cause melena and abdominal pain but is usually 

accompanied by weight loss and anorexia instead of weight gain. 

Ulcerative colitis typically causes hematochezia as opposed to 

melena.  Melena can occur with Crohn disease involving the upper GI tract 

or small bowel.  Nonetheless, inflammatory bowel disease is typically 

accompanied by diarrhea and systemic symptoms (eg, fatigue, fever, 

weight loss), which are not evident in this patient. 

Atherosclerotic vascular disease (eg, carotid stenosis) is a risk factor for 

chronic ischemic colitis and mesenteric ischemia.  However, ischemic colitis 

is typically associated with hematochezia as opposed to melena.  In 

addition, patients with mesenteric ischemia report pain that is exacerbated 

by eating, which often leads to food aversion and weight loss as opposed 

to weight gain. 
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Mallory-Weiss syndrome refers to hematemesis that occurs after repeated 

episodes of retching/vomiting and is often accompanied by epigastric or 

back pain.  The absence of vomiting and hematemesis in this patient make 

the diagnosis unlikely. 

 

A patient who developed occult GI hemorrhage days after being admitted 

to the ICU for septic shock likely has a stress-induced ulcer. 

Stress ulcerations are exceedingly common in patients requiring ICU-level 

care, and typically develop within hours to days of severe physiologic 

stress.  Risk factors include: 

1. Shock,  

2. Sepsis,  

3. Coagulopathy,  

4. Mechanical ventilation,  

5. Traumatic spinal cord/brain injury,  

6. Burns, and  

7. High-dose corticosteroids. 

The etiology is multifactorial and likely includes splanchnic 

hypoperfusion, reflux of bile salts, and accumulation of uremic 

toxins that impair formation of the protective mucosal layer 

around the stomach, allowing for mucosal injury and bleeding. 

Stress ulcers typically form in the proximal stomach and duodenum and 

may result in generally PAINLESS GI bleeding, which can be occult (eg, 

anemia, positive FOBT) or clinically obvious (eg, melena, hematemesis) with 

shock.  Prophylactic acid suppressive agents (eg, PPIs, H2 blockers) are a 

mainstay in the prevention of stress ulcerations.  However, they are 

typically reserved for high-risk patients (eg, bleeding diathesis, 

prolonged mechanical ventilation, recent GI bleed) due to the potential 

harms associated with these agents, including pneumonia 

and Clostridiodes (formerly Clostridium) difficile infection.  Patients who 

develop ulcerations should receive PPIs and close monitoring; endoscopy 

may be required in those with clinically significant bleeding. 

…… 

Acute colonic ischemia is due to hypoperfusion and usually affects 

watershed areas (limited collateral flow) in the left colon (eg, splenic 

flexure, rectosigmoid junction).  Therefore, it typically presents with 
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crampy, left-sided abdominal pain and overt hematochezia during or 

shortly after (<24 hours) episodes of hypotension. 

C difficile infection is common in hospitalized patients on antibiotics but 

typically causes watery diarrhea associated with fevers and 

leukocytosis.  Occult bleeding and a marked drop in hemoglobin would be 

rare. 

Diverticular disease can cause painless bleeding but typically presents 

with gross hematochezia rather than occult bleeding.  Occult bleeding in 

the setting of severe illness is more consistent with stress ulceration. 

PUD often causes occult bleeding but typically begins with gnawing 

abdominal pain over weeks to months.  The acute onset of bleeding after 

septic shock is more consistent with stress ulceration. 

 

Use of NSAIDs w/ ASA → risk of IDA. Evaluation of this patient would likely 

include CBC, iron studies, and FOBT.  If iron deficiency is confirmed, 

especially if there is evidence of ongoing blood loss, definitive diagnosis 

can be obtained with upper (and usually lower) GI endoscopy.  Even mild 

iron deficiency should be evaluated thoroughly as low-grade GI bleeding 

may herald a later catastrophic hemorrhage.   

 

Management typically includes withholding NSAIDs and aspirin and 

initiating antisecretory medication (PPIs). 

Elderly patients may present additional challenges in evaluating acute 

anemia.  Besides other potential comorbidities that can cause chronic 

anemia at baseline (eg, renal insufficiency, MDS, occult malignancy, 

nutritional deficiencies), a significant number of elderly patients will have a 

baseline anemia for which no etiology is apparent, the so-

called "idiopathic anemia of ageing."  They are also more likely to have 

additional comorbidities such as CHF or chronic lung disease, which make 

them poorly tolerant of even mild anemia. 

Anemia of chronic disease (anemia of chronic inflammation) is caused by 

suppression of red cell production by inflammatory cytokines.  It 

commonly occurs in inflammatory arthropathies (eg, rheumatoid arthritis, 

lupus) but is not associated with osteoarthritis. 

Aplastic anemia is a disorder of bone marrow stem cells that is often 

induced by exposure to various drugs, chemicals, ionizing radiation, 

or viruses.  It can also be idiopathic.  The incidence increases with age, but 

it is significantly less common than iron deficiency anemia at  
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Undiagnosed hypothyroidism can also cause anemia, but the anemia of 

hypothyroidism is generally mild and less likely to be apparent on 

examination than iron deficiency anemia.  

Although biochemical vitamin B12 deficiency, as defined by low serum B12 

levels, is relatively common, overt anemia due to B12 deficiency is 

significantly less common.  The clinician may wish to measure B12 levels, 

especially in a patient with macrocytic anemia.  

 

Acute erosive gastropathy is characterized by the development of 

severe hemorrhagic lesions after the exposure of gastric mucosa to 

various injurious agents or after a substantial reduction in blood 

flow.  Aspirin decreases the protective prostaglandin production, 

and cocaine results in vasoconstriction, significantly reducing gastric 

blood flow.  In addition, aspirin and alcohol cause direct mucosal injury, 

which decreases the normal protective barriers (eg, secreted mucins, 

bicarbonate), thereby permitting acid and other luminal substances (eg, 

proteases, bile acids) to penetrate into the lamina propria.  This results in 

additional injury to the vasculature and subsequent hemorrhage.  As in this 

case, patients frequently present with hematemesis and abdominal pain. 

……… 

Aortoenteric fistula can present as massive, life-threatening gastrointestinal 

(GI) hemorrhage or as minimal bleeding (a common sentinel event of 

massive hemorrhage).  However, this patient lacks typical risk factors for 

aortoenteric fistula, including older age, history of abdominal aortic 

aneurysm, prior GI interventions, or malignancy. 

Esophageal variceal bleeding is another common cause of upper GI 

bleeding, but it is usually seen in patients with cirrhosis.  This patient is 

young, has a history of moderate alcohol consumption, and has no other 

findings suggestive of chronic liver disease (eg, ascites, spider angiomata, 

jaundice). 

Both S aureus and Bacillus cereus produce heat-stable enterotoxins that 

can lead to significant vomiting after the consumption of contaminated 

food.  However, this patient describes only minimal vomiting, and neither S 

aureus nor B cereus food-poisoning commonly leads to hematemesis. 

Pancreatitis may be caused by alcohol consumption; however, it typically 

causes severe abdominal pain (classically without hematemesis) and 

usually occurs after years of heavy alcohol abuse rather than a single event 

of binge drinking.  Cocaine use is much more commonly associated with 

mesenteric ischemia than with acute pancreatitis. 
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Mallory-Weiss tears occur in the distal esophagus at the gastroesophageal 

junction after repeat bouts of retching and vomiting.  Patients typically 

have a history of multiple episodes of nausea and vomiting preceding the 

onset of hematemesis, not concurrent with its first presentation (as in this 

patient). 

DIVERTICULA

R DISEASE 
Diverticular disease 

Etiology 

• Diverticulosis: ↑ intraluminal pressure causing herniation 

through points of weakness (vasa recta penetration) 

• Diverticular bleeding: injury to exposed vasa recta 

• Diverticulitis: trapped food particles & ↑ intraluminal pressure 

causing microperforation 

Symptoms 

• Diverticulosis: none 

• Diverticular bleeding: painless hematochezia 

• Diverticulitis: left lower quadrant pain, nausea, vomiting, fever 

Risk 

factors 

• Diet high in red meat & fat & low in fiber 

• Obesity, physical inactivity, smoking 

Diverticula are outpouchings of the colonic wall that form at points of 

weakness, most commonly in the sigmoid colon.  Diverticulosis is a 

common finding on endoscopy, and the incidence increases with 

age.  Although diverticulosis is usually asymptomatic, potential 

complications include diverticular bleeding (due to injury to the colonic 

vasculature) or diverticulitis. 

Acute diverticulitis occurs due to inflammation associated with 

microperforation of a 

diverticulum; it 

typically presents 

with left lower 

quadrant pain, 

nausea/vomiting, and 

fever.  CT findings 

include focal 

thickening of the colon 

wall and pericolonic fat 

stranding; diverticula 

are not always seen. 

Initial management 

includes antibiotics 

(eg, ciprofloxacin plus 
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metronidazole) and bowel rest.  Because colonic malignancy may mimic 

the presentation and CT findings seen in diverticulitis, follow 

up colonoscopy (typically 4-8 weeks later) is often recommended to rule 

out malignancy and evaluate the extent of diverticulosis. 

Diverticular diseases are strongly associated with chronic constipation; 

the increased colonic pressures in constipation may promote formation of 

diverticula, and conversely, the altered motility seen in diverticulosis may 

contribute to constipation.  Diets high in fruit and vegetable fiber help 

prevent further complications of diverticulosis by softening the stool and 

preventing constipation.  Physical activity is also inversely correlated with 

the risk of complications.  Factors associated with an increased risk include 

heavy meat consumption, obesity, and smoking. 

……. 

In the past, patients with diverticulosis were advised to avoid nuts and 

seeds under the assumption that these hard objects may obstruct the 

diverticular lumen and precipitate acute diverticulitis.  However, recent 

studies have found no link between intake of these foods and incidence of 

diverticulitis. 

Daily low-dose aspirin is associated with a lower risk of colorectal 

cancer.  However, frequent use of aspirin and nonsteroidal anti-

inflammatory drugs is associated with a higher risk of diverticular 

complications. 

Surgery is indicated for diverticulosis complicated by recurrent bleeding, 

perforation, peritonitis, or abscess that does not resolve with percutaneous 

drainage.  Uncomplicated diverticulosis can otherwise be managed 

nonoperatively. 

Frequent colonoscopy is indicated for patients at increased risk for colon 

cancer (eg, large or multiple adenomatous polyps, Lynch syndrome).  In 

the absence of adenomas, patients with diverticulosis may return to a 

routine colon screening schedule. 

Probiotic therapy is sometimes used for acute infectious diarrhea and 

functional gastrointestinal disorders.  However, it has not demonstrated 

benefit in prevention of diverticular complications. 

 

A patient has large-volume rectal bleeding most likely due to 

diverticulosis.  Diverticulosis is the most common cause of gross lower 

gastrointestinal (GI) bleeding in adults.  Diverticula are outpouchings of 

the colonic wall that form at points of weakness.  The deformation in the 

colonic wall can cause weakness in the associated arterial supply and lead 
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to bleeding into the diverticular lumen.  Diverticulosis is most common in 

the sigmoid colon, but diverticular bleeding is more common in the right 

colon. 

Diverticular bleeding is typically painless, but large-volume bleeding may 

be associated with lightheadedness and hemodynamic instability.  Low- or 

moderate-volume bleeding from the right colon will mix with stool and 

pass as dark or maroon-colored hematochezia.  Large-volume hemorrhage 

can lead to passage of frank red blood.  The diagnosis is confirmed 

on colonoscopy.  Most cases of diverticular hemorrhage will resolve 

spontaneously, but a minority of patients will require endoscopic or 

surgical intervention. 

……. 

Colonic angiodysplasia can cause painless bleeding in the right 

colon.  However, it is significantly less common than diverticular 

hemorrhage.  Angiodysplasia usually also causes low-volume (venous) 

bleeding, whereas diverticulosis can cause large-volume arterial 

hemorrhage. 

Colon cancer tends to cause chronic occult blood loss, with abdominal 

pain, altered passage of stool, and weight loss.  Gross bleeding is less 

likely. 

Hemorrhoids cause painless rectal bleeding, with bright red blood in the 

toilet bowl or on the paper.  Hemorrhoids rarely cause massive lower GI 

bleeding. 

Ischemic colitis causes sudden onset of abdominal pain and tenderness, 

followed by rectal bleeding.  It can occur due to inadequate perfusion of 

"watershed" areas of the colon (eg, splenic flexure) in the setting of 

nonocclusive ischemia or surgical or endovascular interventions. 

Acute mesenteric thrombosis presents with abdominal pain out of 

proportion to physical findings, nausea/vomiting, and bloody diarrhea due 

to mucosal sloughing.  Patients have numerous atherosclerotic risk factors. 

Brisk upper GI bleeding (eg, due to peptic ulcer disease) can present with 

bright red blood per rectum; however, most patients with upper 

hemorrhage of that degree usually have hematemesis as well.  This 

patient's nonbloody gastric aspirate makes an upper GI source less likely. 
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PERFORATED 

VISCUS 

Full-thickness erosion of a peptic ulcer through the stomach or duodenal 

wall releases both air and caustic (ie, pH ~1-2) gastric secretions/contents 

into the peritoneal cavity, quickly resulting in chemical peritonitis (eg, 

marked abdominal tenderness with guarding) and a systemic 

inflammatory response (eg, fever, tachycardia).--> diffuse abdominal pain 

Perforated viscus is primarily a clinical diagnosis; however, confirmation 

can often be made quickly via demonstration of subdiaphragmatic free 

air on upright x-ray of the chest and abdomen.  When perforation is 

suspected and plain radiographs are negative, CT scan of the abdomen 

with IV contrast can help detect smaller amounts of free air or free 

fluid.  However, CT scan should not delay surgical consultation and 

intervention, especially when peritonitis is present. 

…….. 

Mesenteric angiography can be used to evaluate for mesenteric 

ischemia.  Acute mesenteric ischemia typically causes acute-onset, severe 

abdominal pain with a relatively benign abdominal examination (rather 

than diffuse tenderness and guarding) and hematochezia (rather than fecal 

occult blood). 

NSAID avoidance and oral PPI are part of uncomplicated PUD 

management.  In contrast, this patient has signs (eg, fever, peritonitis) 

concerning for complicated PUD (eg, perforation) and should remain NPO 

while awaiting radiologic confirmation of the diagnosis and/or definitive 

management. 

Upper and lower gastrointestinal endoscopy should be considered in 

patients with occult gastrointestinal bleeding (eg, positive stool guaiac 

test); however, endoscopy is contraindicated if acute gastrointestinal 

perforation is suspected because air insufflation and instrumentation may 

worsen the perforation. 
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IBS Clinical features of irritable bowel syndrome 

Rome IV 

diagnostic criteria 

Recurrent abdominal pain/discomfort ≥1 day/week for 

past 3 months & ≥2 of the following: 

• Related to defecation (improves or worsens) 

• Change in stool frequency 

• Change in stool form 

Alarm features 

• Older age of onset (≥50) 

• GI bleeding 

• Nocturnal diarrhea 

• Worsening pain 

• Unintended weight loss 

• Abnormal labs (e.g., IDA, electrolyte disorders, ↑ 

CRP) 

• Positive fecal lactoferrin or calprotectin 

• FHx of early colon cancer or IBD 

IBD = inflammatory bowel disease. 

Irritable bowel syndrome (IBS): a functional disorder characterized 

by recurrent abdominal pain (e.g., once a week for ≥ 3 months) 

and altered bowel habits (eg, diarrhea, constipation) with symptoms that 

worsen (or improve) with bowel movements.  Other common symptoms 

include bloating, flatulence, bletching, N, passage of mucus, and 

tenesmus.  The etiology is poorly understood but likely involves visceral 

hypersensitivity and abnormal GI motility.  It occurs most commonly 

in younger women (age <50) and 

is associated with fibromyalgia, depression, and anxiety. s/s worsen w/ 

psychosocial satressors. 

IBS is the MC dx in north America, w/ a prevalence of 10-15%. IBS presents 

most commonly in young women as chronic, crampy abdominal pain with 

alternating episodes of constipation and diarrhea. It can also present with 

nonspecific symptoms such as GERD, dysphagia, early satiety, and chest 

pain.  IBS is further subclassified as diarrhea-predominant, constipation-

predominant, or mixed.  IBS was previously considered a diagnosis of 

exclusion.  However, patients with IBS symptoms based on the ROME III 

criteria, no alarm features, and no family history of IBD or CRC do not 

require extensive workup.   

IBS is a clinical diagnosis; the w/u is directed at excluding organic 

disease and typically includes a CBC, inflammatory markers (eg, ESR, fecal 

calprotectin), and, in patients with diarrhea-predominant disease, celiac 

serologies (eg, serum IgA and antitissue transglutaminase levels).  Further 

testing is not required unless alarm features are present that suggest an 

alternate diagnosis.  These include older age of onset (age ≥50), GI 

bleeding, nocturnal diarrhea (suggests secretory diarrhea), unintended 
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weight loss, iron deficiency anemia, elevated inflammatory markers, or a 

family history of early colon cancer or IBD.  This patient describes typical 

symptoms of IBS without alarm features and does not require further 

testing. 

………. 

A CT scan is indicated in patients with alarm features concerning for 

malignancy (eg, weight loss, older age) or chronic pancreatitis (eg, 

epigastric pain worse with eating, steatorrhea). 

IBS is often episodic with alternating bowel habits and varying bowel 

movement frequency.  Postprandial symptoms are common and likely due 

an exaggerated gastrocolic reflex.   

A patient's father who had colon cancer that was diagnosed early (age 

<50) is considered an alarming feature. 

The presence of nocturnal diarrhea suggests secretory diarrhea.  Unlike 

osmotic causes of diarrhea, patients with secretory diarrhea develop 

symptoms while fasting, often in the middle of the 

night.  Etiologies include chronic infection, microscopic colitis, bile salt 

diarrhea, or a hormone-secreting tumor (eg, gastrinoma, 

VIPoma).  Appropriate laboratory testing and a colonoscopy should be 

considered. 

Jejunal aspiration can be used to diagnose small intestinal bacterial 

overgrowth, which causes bloating and chronic diarrhea but typically 

occurs in patients with risk factors (eg, scleroderma, intestinal dysmotility, 

abnormal anatomy).   

 

Celiac dz: Atypical presentation includes minor abdominal complaints, iron 

deficiency anemia, increased transaminases, arthritis, or neurologic 

symptoms.  Symptoms are strongly correlated to dietary intake of gluten-

containing foods. 

 

 

A patient has irritable bowel syndrome (IBS), which is characterized 

by recurrent abdominal pain typically related to or relieved 

by defecation and associated with changes in stool frequency or 

form.  IBS can be subclassified as either constipation predominant (IBS-

C, as in this patient), diarrhea predominant (IBS-D), or mixed (ie, both 

constipation and diarrhea).  Other common symptoms include bloating, 

flatulence, nausea, and passage of mucus in the stool.  IBS is most 

frequently diagnosed in young women, and psychiatric comorbidities (eg, 

anxiety, depression) are common. 
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The diagnosis is made clinically; laboratory abnormalities (eg, anemia, 

elevated inflammatory markers) or other alarm features (see table) are 

unexpected and should prompt evaluation for alternative 

diagnoses.  Management of IBS includes reassurance and dietary 

modification.  For IBS-C, fiber supplementation improves constipation 

and may reduce abdominal pain.  IBS-D is usually treated with antidiarrheal 

agents such as loperamide. 

…….. 

Patients with IBS-D should be screened for celiac disease because both 

disorders may present with abdominal pain, diarrhea, and bloating; 

screening is not indicated in IBS-C.  IBS-D is characterized by a 

predominance of loose and frequent stools, which is not the case in this 

patient. 

Colonoscopy is recommended in patients with alarm features to evaluate 

for malignancy or inflammatory bowel disease.  This young patient has 

classic symptoms of IBS, and colonoscopy is unnecessary. 

An abdominal and pelvic CT scan is used to diagnose patients with 

features suspicious for diverticulitis (ie, left lower quadrant abdominal pain, 

fever, leukocytosis), malignancy (eg, weight loss, older age), or chronic 

pancreatitis (eg, steatorrhea, postprandial abdominal pain).  Imaging is not 

required in patients with IBS without alarm features. 

Fecal calprotectin testing can be used to identify inflammatory causes of 

diarrhea (eg, infection, inflammatory bowel disease) and may be of value in 

patients who have fever, leukocytosis, bleeding, or nocturnal diarrhea. 

Although tricyclic antidepressants are effective for IBS-related abdominal 

pain, they are associated with side effects (eg, drowsiness, dry mouth) and 

should be reserved for those who fail to respond to more benign 

alternatives such as fiber supplementation. 
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MICROSCOPI

C CLOITIS 
Microscopic colitis 

Clinical 

findings 

• Watery, nonbloody diarrhea; fecal urgency & incontinence 

• Abdominal pain, fatigue, weight loss, arthralgias 

Triggers • Smoking, medications (eg, NSAIDs, PPIs, SSRIs, ranitidine) 

Diagnosis 
• Colonoscopic biopsy with lymphocytic infiltration of lamina propria 

o Collagenous: thickened subepithelial collagen band 

o Lymphocytic: high levels of intraepithelial lymphocytes 

Mgmt 
• Remove possible triggers 

• Antidiarrheal medications & budesonide  

This patient most likely has microscopic colitis (MC), an immune-

mediated colitis characterized by watery, nonbloody diarrhea.  MC is a 

secretory diarrhea and, unlike osmotic diarrhea, may occur during periods 

of fasting and/or at night.  Other symptoms can include fecal urgency, 

incontinence, abdominal pain, fatigue, and weight loss.  Blood and stool 

studies are usually unremarkable (eg, normal C-reactive protein and 

hemoglobin, negative FOBT).  The diagnosis is confirmed with colonoscopy 

and biopsy; although the colon appears grossly normal, biopsy of the 

mucosa reveals a mononuclear inflammatory infiltrate within the lamina 

propria.  The disease is divided histologically into 2 types: 

• Collagenous colitis - characterized by a thickened subepithelial 

collagen band 

• Lymphocytic colitis - characterized by high levels 

of intraepithelial lymphocytes 

MC is likely due to an abnormal immune response to various 

gastrointestinal and external agents.  Certain medications—

including NSAIDs, PPIs, and SSRIs—have been associated with the 

development of MC, as has smoking.  Those with other autoimmune 

conditions (eg, celiac disease, autoimmune thyroiditis) are at increased 

risk.  Older women (age >60) are disproportionately affected. 

Initial management of MC includes smoking cessation and withdrawal of 

triggering medications.  If diarrhea persists, budesonide and antidiarrheal 

medications (eg, loperamide) can be considered. 

Colonoscopy demonstrates intermittent ulcerations (cobblestone 

appearance), and histology reveals transmural ulcerations and granulomas. 
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Factitious diarrhea (ie, laxative abuse) is more common in 

women; however, endoscopy commonly demonstrates melanosis coli 

(brown discoloration of the colon). 

IBD  Crohn disease Ulcerative colitis 

Involvement 

• Anywhere mouth to anus 

(mostly ileum & colon) 

• Perianal disease with rectal 

sparing 

• Skip lesions 

• Rectum (always) & 

colon 

• Continuous lesions 

Microscopy • Noncaseating granulomas • No granulomas 

Gross 

findings 

• Transmural inflammation 

• Linear mucosal ulcerations 

• Cobblestoning, creeping fat 

• Anal fissures, skin tags and 

fistulas (perianal 

manifestations) 

• Mucosal & submucosal 

inflammation 

• Pseudopolyps 

Clinical 

manifestations 

• Abdominal pain (often RLQ) 

• Watery diarrhea (bloody if 

colitis) 

• Abdominal pain 

(varying locations) 

• Bloody diarrhea 

Intestinal 

complications 

• Fistulas, abscesses 

• Strictures (bowel 

obstruction) 

• Toxic megacolon 

RLQ = right lower quadrant. 

IBD is characterized by idiopathic and chronic GI inflammation, and the 2 

major types are ulcerative colitis (UC) and Crohn disease (CD). 

Several features are more suggestive of CD than UC and are helpful in 

differentiating between the 2 conditions: 

• Involvement of multiple portions of the GI tract (extending from the 

mouth to the anus) 

• Presence of noncaseating granulomas (up to 30% of patients with 

CD) 

• Rectal sparing  

• Fistula formation 
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Other characteristic features of CD are transmural involvement of the 

colon, skip lesions (disease-free regions of GI tract), cobblestone 

appearance of the colon, fissures, intra-abdominal abscesses, 

malabsorption, and perianal disease.  Extraintestinal manifestations 

include arthritis, skin lesions, and lung disease.  CD commonly presents in 

patients age 15-40, and there appears to be a slight female 

predominance.  Smoking is a risk factor. Diagnosis can be confirmed with 

endoscopy or other imaging studies that demonstrate consistent findings 

(eg, strictures). Conversely, UC is more commonly characterized by bloody 

diarrhea and continuous involvement of the rectum and colon. 

Diagnosis is confirmed with endoscopic or radiographic studies, and 

treatment involves immunosuppressive therapy. 

Endoscopic evaluation (eg, colonoscopy) is central to diagnosis of both 

CD and UC and frequently helpful in distinguishing them from each 

other.   

Initial management of both CD and UC involves administration of 5-

aminosalicylic acids and, frequently, corticosteroids.  Maintenance 

therapy for both diseases may involve azathioprine or TNF-alpha inhibitor. 

….. 

 Infectious colitis due to a number of bacteria (including Yersinia), 

parasites, or amoebae can closely mimic Crohn disease, especially if it 
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presents with ileitis.  However, infectious colitis is a more acute process 

and does not involve the oral mucosa. 

Pseudopolyps are growths due to chronic inflammatory disease.  These are 

more commonly seen in UC but frequently seen in CD. 

 Intestinal amebiasis due to Entamoeba histolytica can also cause 

abdominal pain with chronic diarrhea and, rarely, perianal disease; 

however, stools are most commonly bloody and E histolytica would not 

explain this patient's oral ulcers. 

UC is associated with diffuse colitis with no skip lesions and presents with 

colicky abdominal pain and inflammatory diarrhea (eg, blood, 

mucus).  However, gastrointestinal involvement is limited to the colon, and 

both oral and perianal disease would be unusual. 

TB enteritis should be included in the differential of CD as it may present 

similarly with abdominal pain, diarrhea, strictures, and fistula.  However, 

patients classically have fever, night sweats, and weight loss, and oral 

ulcers would be unusual. 

Vasculitides such as PAN can present with recurrent abdominal pain and 

diarrhea, but the abdominal pain is frequently postprandial as a result of 

chronic mesenteric ischemia.  Patients also commonly have multiple 

other manifestations, including skin (eg, erythema nodosum), renal, and 

neurologic disease (eg, mononeuropathy multiplex).  Fistulas are not a 

common complication 

 

Similar to Crohn disease (CD), most patients first develop UC at age 15-40; 

however, there appears to be a bimodal distribution, with a second peak at 

age 50-80.  UC is characterized by chronic idiopathic inflammation of the 

colon and rectum with intermittent exacerbations.  Patients commonly 

have abdominal pain, bloody diarrhea, tenesmus, fecal incontinence, and, 

in more severe cases, weight loss.  UC may be complicated by toxic 

megacolon.  The most common extraintestinal manifestations 

include arthritis (seen in this patient), uveitis, episcleritis, erythema 

nodosum, and primary sclerosing cholangitis. 

Laboratory findings can include leukocytosis, iron deficiency anemia, 

reactive thrombocytosis, and elevated inflammatory markers (eg, 

erythrocyte sedimentation rate [ESR]).  Endoscopy may 

demonstrate erythematous and friable mucosa with ulcers, as seen in 

this patient.  Exudates, edema, and spontaneous bleeding may also be 

evident.  The lesions are usually continuous and circumferential (unlike in 

CD).  Biopsy shows inflammation limited to the mucosa and submucosa 
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(compared to transmural inflammation in CD) with crypt abscesses and 

crypt distortion. 

It is slightly more frequent in males and individuals of Ashkenazi Jewish 

descent, with a peak incidence at age 15-25.  UC invariably involves 

the rectosigmoid colon  

Common extracolonic manifestations of UC include erythema nodosum 

and pyoderma gangrenosum in the skin, episcleritis, spondyloarthritis, and 

sclerosing cholangitis.  In addition, the incidence of colorectal cancer is 

increased in patients with UC, with the risk proportionate to the duration 

and extent of disease.  As a result, surveillance colonoscopy is advised in 

patients with UC even in the absence of symptoms (typically beginning 8-

10 years after the initial diagnosis). 

The risk of melanoma is increased in inflammatory bowel disease, and the 

risk of nonmelanoma skin cancer may also be elevated in patients treated 

with certain immunosuppressive agents.  However, a dedicated surveillance 

program is not currently advised. 

 Toxic megacolon is a severe complication of UC that can lead to 

peritonitis and death, but no form of regular surveillance has been shown 

to prevent this complication. 

Uveitis is an extraintestinal manifestation of UC but does not necessitate 

regular surveillance. 

……….. 

Amebic colitis also commonly presents with bloody diarrhea, abdominal 

pain, and elevated inflammatory markers but is typically less acute.  In 

addition, endoscopy commonly shows skip lesions as opposed to 

contiguous areas of inflammation and ulcers. 

Patients with chronic colonic ischemia or small-vessel vasculitis can also 

present with bloody diarrhea and weight loss and may be initially 

misdiagnosed with UC.  However, the significant elevation in ESR and the 

involvement of the rectum, which has a dual blood supply, make ischemia 

due to atherosclerosis less likely.  Moreover, this patient's lack of other 
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findings of small-vessel inflammation (eg, skin, pulmonary, or renal 

involvement) reduces the likelihood of vasculitis. 

 Colon cancer screening in patients at increased risk 

Indication Colonoscopy recommendations 

Family history of adenomatous 

polyps or CRC 

• 1 first-degree relative age 

<60 

• >2 first-degree relatives at 

any age 

• Age 40 or 10 years before the age of 

diagnosis in affected relative* 

• Repeat every 5 years 

Inflammatory bowel disease 

• UC 

• CD with colonic involvement 

• 8-10 years postdiagnosis (12-15 years if 

disease only in left colon) 

• Repeat every 1-3 years 

Classic FAP 

• Age 10-12 

• Repeat annually 

HNPCC (Lynch syndrome) 

• Age 20-25 

• Repeat every 1-2 years 
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*Whichever is earlier. 

Patients with ulcerative colitis have an increased risk of colorectal cancer 

(CRC), and the risk is proportionate to the duration and extent of 

disease.  CRC risk is also likely elevated in patients with Crohn disease 

involving the colon (Crohn colitis). 

CRC screening with colonoscopy and mucosal sampling should be offered 

to patients with ulcerative colitis, beginning 8 years after the initial 

diagnosis (patients with disease limited to the rectum and left colon may 

begin 12-15 years post diagnosis).  Repeat colonoscopy should be 

performed every 1-2 years thereafter.  Colonic dysplasia is associated with 

progression to adenocarcinoma, and prophylactic colectomy is advised if 

dysplasia is identified. 

……. 

A screening colonoscopy interval of 5 years is appropriate for patients 

without inflammatory bowel disease who are found to have 1 or 2 small 

adenomatous polyps.  Five years is also an appropriate interval for patients 

with a first-degree family history of CRC or adenomatous polyps. 

CELIAC 

DISEASE 

- The diagnosis of celiac disease is highly correlated with positive results on 

serological studies, primarily IgA anti-tissue transglutaminase andIgA 

anti-endomysial antibodies.  However, many patients with biopsy-

confirmed celiac disease (as in this case) will have negative results on IgA 

antibody testing due to an associated selective IgA deficiency, which 

is common in celiac disease.  If IgA serology is negative but the suspicion 

for celiac disease is high, total IgA should be measured (or IgG-based 

serologic testing should be done). 

- Collagenous colitis is an uncommon disorder producing chronic watery 

diarrhea.  The colon is frequently involved, but colonoscopy shows normal 

mucosa.  Biopsy shows mucosal subepithelial collagen deposition. 

Celiac dz is MC in patients of Northern European descent, and prevalence 

increases with age. 

D-xylose is a monosaccharide that can be absorbed in the proximal small 

intestine without degradation by pancreatic or brush border enzymes.  It is 

subsequently excreted in the urine.  In the D-xylose test, the patient is 

given an oral dose of D-xylose, with subsequent assay of urine and venous 

blood.  Patients with proximal small intestinal mucosal disease (eg, celiac 

disease) cannot absorb the D-xylose in the intestine, and urinary and 

venous D-xylose levels will be low, as seen in this patient.  By contrast, 

patients with malabsorption due to enzyme deficiencies (eg, chronic 

pancreatitis) will have normal absorption of D-xylose. 
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A false-positive D-xylose test (ie, low urinary D-xylose level despite 

normal mucosal absorption) can be seen in the following: 

• Delayed gastric emptying 

• Impaired glomerular filtration 

• Small intestinal bacterial overgrowth (SIBO), characterized by 

alterations in small intestinal flora (due to abnormal intestinal anatomy 

or motility), leading to bacterial fermentation of the D-xylose before it 

can be absorbed.  SIBO is treated with rifaximin; therefore, it is unlikely 

in this patient whose D-xylose test results did not change following 

treatment with rifaximin. 

Crohn disease is 

characterized by 

transmural 

inflammation of the 

gastrointestinal tract, 

most commonly in 

the distal 

ileum.  Patients may 

have steatorrhea due 

to abnormal 

absorption of bile 

salts in the distal ileum, but D-xylose is absorbed in the proximal small 

bowel and unlikely to be affected. 
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Differential diagnoses 
  Tropical sprue 

• Definition: A disease characterized by chronic diarrhea 

with subsequent malabsorption in association with a 

stay in the tropics or subtropics. 

• Epidemiology: occurs in residents of the tropics and 

subtropics or in travelers returning from these areas 

(after trips lasting several weeks) 

• Etiology: exact cause not known; most likely due to 

bacterial infection that leads to structural damage of the 

intestinal mucosa  

• Clinical findings 

o Chronic diarrhea with steatorrhea 

o Abdominal cramps 

o Progressive weight loss 

o Fatigue 

• Diagnostics 

o Blood tests: megaloblastic anemia (due to 

deficiency of folate and vitamin B12), 

hypoalbuminemia, hypocalcemia, vitamin D 

deficiency 

o Serology for antibodies to rule out celiac disease  

o Stool analysis 

▪ Fecal fat 10–40 g/d  

▪ Rule out infection with pathogens 

(e.g., Giardia lamblia, Entamoeba histolytica) 

o Endoscopy of the small bowel and biopsy 

▪ Villous atrophy, elongated crypts, presence of 

inflammatory cells (plasma 

cells, lymphocytes, eosinophils) 

▪ Mainly affects duodenum and jejunum but 

may progress to ileum 

• Treatment: tetracycline in combination with folic 

acid for 3–6 months 
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*Celiac disease and tropical sprue have similar features 

(e.g., steatorrhea, abdominal pain, weight loss), but only tropical 

sprue responds to antibiotics. 

 

Whipple disease 

• Definition:an infectious disease caused by Tropheryma 

whipplei, an intracellular GP bacteria 

• Epidemiology 

o Very rare 

o Most commonly occurs in males older than 40 

years [14] 

• Clinical features 

o Intestinal manifestations 

▪ Abdominal pain 

▪ Malabsorption 

syndrome (including diarrhea and/or steatorrh

ea): commonly occurs later in the disease 

progression 

o Extraintestinal manifestations 

▪ Enteropathic arthritis (60% of cases)  

▪ Arthralgias and arthritis, 

especially sacroiliitis (40% of cases) 

▪ Fever 

▪ Polyserositis 

▪ LAD 

▪ Cardiac symptoms (e.g., valve insufficiencies) 

▪ Neurological symptoms (e.g., 

myoclonia, ataxia, impairment of oculomotor 

function) 

• Diagnostics 

o Small intestine biopsies: detection of PAS-

positive foamy macrophages in the lamina 

propria  

▪ If gastrointestinal symptoms are 

absent, biopsies may also be taken from other 

sites with disease activity 
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o PCR testing and immunohistochemistry staining 

o Imaging may show enlarged mesenteric nodes. 

o If neurological complaints occur: Perform a lumbar 

puncture and CSF analysis and neuroimaging (MRI). 

• Treatment 

o IV ceftriaxone for 2 weeks 

o Maintenance treatment with oral TMP-SMZ for 1 

year 

 

*Anyone who CANT appreciate the foamy, PAStoral rivers of England 

gets Whipped: the most important features of Whipple 

disease are Cardiac symptoms, Arthralgias, Neurologic symptoms, Trots 

(diarrhea), and foamy, PAS-positive macrophages on biopsy. 

 

*Whipple disease is lethal if left untreated! 

 

Treatment 

• Lifelong gluten-free diet  

o Abstain from products containing: wheat, rye, 

barley, spelt 

o Recommended foods: rice, maize, potatoes, soy 

beans, millet, potentially oats  

o In ∼ 70% of cases, clinical improvement occurs 

within two weeks after initiating the diet. 

o Histological improvement occurs within weeks to 

months after beginning the diet. 

• In case of secondary lactase deficiency: avoid milk 

products 

• Iron and vitamin substitution  

• Supplementation of calcium and vitamin D to prevent 

bone loss 

 

*Managing celiac disease mainly consists of maintaining a lifelong gluten-

free diet! 
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Complications 

• See clinical features of malabsorption 

• Secondary lactase deficiency 

• Moderately increased risk of malignancies 

o Enteropathy-associated T-cell lymphoma (EATL): 

▪ Origin: intraepithelial T cells 

▪ Localization: often proximal jejunum 

▪ Clinical presentation: initially often 

asymptomatic, but B symptoms and 

gastrointestinal symptoms may be present 

o Adenocarcinoma of the small bowel 

 

Prevention 

• There is no proven measure to prevent celiac disease. 

• With infants, introducing small amounts of wheat (into 

the supplementary diet) between 4–6 months of age 

does not increase the risk of developing celiac disease  

SIBO A patient with uncontrolled diabetes and opiate use has bloating, 

abdominal pain, loose stools, and a positive glucose breath test; this 

presentation suggests small intestinal bacterial overgrowth (SIBO).  SIBO 

results when bacteria originating from the colon grow in excess in the 

small bowel.  It can develop in patients with altered small bowel 

motility (eg, uncontrolled diabetes mellitus, chronic opiate use, 

scleroderma) or in those who have had surgery involving the ileocecal 

valve.  Other predisposing conditions include small intestinal diverticula, 

chronic pancreatitis, and gastric hypochlorhydria (eg, chronic proton pump 

inhibitor use). 

Patients typically have mild abdominal pain, bloating, flatulence, 

and watery diarrhea.  Vitamin B12 deficiency is common due to bacterial 

consumption; however, folate levels may be elevated due to bacterial 

production of the nutrient.  The gold standard for diagnosis is a jejunal 

aspiration demonstrating a high bacterial concentration (eg, >103 colony-

forming units/mL); however, this test is invasive and not easily 

performed.  SIBO is more commonly diagnosed by a carbohydrate breath 

test using either glucose or lactulose.  Patients with SIBO have an earlier 

peak in breath hydrogen/methane (due to carbohydrate metabolism by 

bacteria in the small intestine) compared to those without SIBO (in whom 

carbohydrate metabolism primarily occurs in the colon).  Treatment is with 

oral antibiotics (eg, rifaximin, neomycin) to reduce bacterial load. 
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……… 

A gluten-free diet is used to manage celiac disease, which can present with 

bloating and diarrhea; however, a confirmatory test is required before 

instituting dietary changes (eg, tissue transglutaminase, duodenal biopsy). 

Mesalamine is used for mild ulcerative colitis, which presents with diarrhea 

and abdominal pain.  However, bloody stools are common and a fecal 

occult blood test is often positive.  A positive carbohydrate breath test is 

unexpected. 

Omeprazole is used for gastroesophageal reflux and functional dyspepsia, 

neither of which result in loose stools or a positive carbohydrate breath 

test. 

Oral vancomycin is used to 

treat Clostridioides (formerly Clostridium) difficile, which presents with 

severe, watery diarrhea in a patient recently exposed to antibiotics or after 

a recent hospitalization.  However, infection with C. difficile would not 

result in a positive carbohydrate breath test. 

Pancreatic enzyme replacement is used in chronic pancreatitis, which can 

cause abdominal pain and uncontrolled diabetes.  However, the pain is 

typically epigastric and worse post-prandially.  Additionally, steatorrhea 

(greasy, bulky stool that is difficult to flush) would be expected. 

LACTOSE 

INTOLERANC

E (LI) 

Lactase concentration declines steadily as one ages into adulthood, 

especially in people of non-European ancestry. MCly seen in Asian-

americans (90%), African, Latin, or Native americans. Present in adults age 

20-40.  Symptoms occur as the osmotic load of undigested lactose passes 

through the intestines, drawing water into the lumen and decreasing 

transit time.  In addition, colonic bacteria ferment lactose, creating short-

chain fatty acids and hydrogen gas (bloating). 

 

LI can be established in patients who have a history of consuming several 

servings of lactose products and whose symptoms resolve after initiating a 

lactose-free diet.  If the diagnosis is inconclusive (eg, atypical age or 

ethnicity), a lactose breath hydrogen test can be performed.  Treatment 

consists of diet change or supplementation with lactase. The lactose 

tolerance test is cumbersome and time consuming.  Currently, the lactose 

hydrogen breath test has largely replaced the lactose tolerance test. 

………. 

- Urine test for reducing substances is positive in patients with glucosuria, 

galactosuria, etc. 

- The diarrhea secondary to lactase deficiency has a high osmotic gap, due 

to the unmetabolized lactose and organic acids.  The osmotic gap is 
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calculated as 290 - [2 (stool Na + stool K)] and is greater than 50 mOsm/kg 

in all forms of osmotic diarrhea. 

- Acid steatocrit is a test for fat malabsorption. 

- Insufficient bile salt absorption by the terminal ileum can result in diarrhea 

in the immediate postoperative period after cholecystectomy, but 

symptoms typically resolve within a few weeks to months. 

- The use of PPI has been associated with Clostridium 

difficile infections.  However, C difficile infections are typically associated 

with acute onset of watery diarrhea and low-grade fever.  Fecal occult 

blood testing is frequently positive. 

- SIBO occurs when bacteria from the colon are inappropriately present in 

the small intestine.  The diarrhea is frequently greasy.  SIBO is usually 

associated with underlying motility disorders (eg, diabetes mellitus) or 

anatomical abnormalities (eg, jejunocolic fistula). 

Differential diagnoses 
• Food protein intolerance  

o Common antigens: cow milk proteins (lactalbumin or casein, 

among others); soy protein; egg protein 

o Reactions are either IgE-mediated (e.g., cow's milk allergy) 

or non-IgE-mediated 

o Clinical findings 

▪ Abdominal pain, nausea, vomiting, and diarrhea 

▪ Food protein-induced proctocolitis (e.g., caused by milk or 

soy protein) 

▪ Affects primarily young infants; typically manifests 

at 2–8 weeks of age 

▪ Stools tinged with blood and mucus in otherwise 

healthy children 

▪ A clinical diagnosis 

▪ Management: continue breastfeeding and advise the 

mother to avoid dairy and soy products 

▪ Resolution of symptoms once causative antigen is 

removed 

• IBS 

• IBD 

• GI infections (e.g., giardiasis, bacterial, viral) 

• SIBO 

CF 

• Bowel malignancy 

 

Treatment 

https://next.amboss.com/us/article/8K0ORS#Z6dee07cab92e13d1f6baa3a3ce402f23
https://next.amboss.com/us/article/xN0EWg#Zd673a3f7ee36023aab5a267899e984cc
https://next.amboss.com/us/article/6M0jpg#Z51b67b2885f849894721232a6bf6d273
https://next.amboss.com/us/article/a40Q3T#Z0fc257b9a869b8bf01b45c4fb73dbdc1
https://next.amboss.com/us/article/XS09y2#Z2b30a84dc4106c4e8aad1e6c9202f3ea
https://next.amboss.com/us/article/VS0GA2#Z4272f924349255b3e4babe86d4e939c9
https://next.amboss.com/us/article/ML0Myg#Z7285e874bce9a0f39983534a6c838736
https://next.amboss.com/us/article/-g0DB2#Z23a9b2b315a8fbb183976356da9a9762
https://next.amboss.com/us/article/WM0Png#Z8c3bce39ca977e0f872b6d9fb3be8cfb
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• Avoid or reduce intake of milk 

products: lactose-free or lactose-reduced products have become 

more readily available 

o Many patients tolerate small amounts of milk (∼ 240 mL per 

day). 

o Use of alternative foods, such as soy-based products 

o Awareness of lactose in processed foods or foods other than 

dairy products (e.g., bread, salad dressings) 

• Oral lactase supplements 

o Recommended when traveling or before consuming food or 

milk products containing lactose 

o A wide variety 

of non-standardized over-the-counter lactase supplements are 

available 

ANOREXIA 

NERVOSA 
Anorexia nervosa 

Clinical features 
• BMI <18.5 kg/m2 

• Fear of weight gain, distorted body image 

Medical 

complications 

• Osteoporosis 

• Amenorrhea 

• Lanugo, hair loss, dry skin 

• Gastroparesis, constipation 

• Enlarged parotid glands (if binge/purge type) 

• HoTN, hypothermia, bradycardia 

• Cardiac atrophy, arrhythmias 

A young woman with constipation has bradycardia, borderline HoTN, and 

cold intolerance (eg, wearing multiple layers despite warm weather).  Along 

with her low body weight (BMI <18.5 kg/m2) and distorted body 

image (eg, saying her stomach is "puffing up" when it is scaphoid on 

examination), this presentation is suggestive of anorexia nervosa (AN).  GI 

complications of AN are extremely common; decreased food intake and/or 

electrolyte abnormalities often results in slowed colonic transit time 

and constipation.  Other typical gastrointestinal complications include 

gastroparesis (e.g., postprandial N, early satiety), GER, and elevated LFTs. 

Because individuals with AN often try to keep their disorder hidden from 

others, it is also important to be aware of the possible physical signs of AN, 

which include abnormal vital signs, emaciation, lanugo, dry skin, hair loss, 

arrhythmias, and parotid gland enlargement (when purging is 

present).  In medically stable patients, first-line treatment includes 

nutritional rehabilitation and psychotherapy. 

………. 

https://next.amboss.com/us/article/y60dnS#Ze182e191bf7b51a75e33c9b02fd1a46d
https://next.amboss.com/us/article/y60dnS#Ze166965382e0c5b77885bb86d6db4c29
https://next.amboss.com/us/article/y60dnS#Ze182e191bf7b51a75e33c9b02fd1a46d
https://next.amboss.com/us/article/y60dnS#Ze166965382e0c5b77885bb86d6db4c29
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Autonomic neuropathies are most common in patients with uncontrolled 

DM.  Gastrointestinal manifestations include gastroparesis (eg, 

postprandial nausea, early satiety), and diarrhea; constipation is 

unexpected.  In addition, autonomic neuropathy typically causes 

tachycardia, not bradycardia. 

Functional constipation does not explain low body weight, distorted body 

image, or abnormal vital signs. 

Hypothyroidism can also present with constipation, cold intolerance, and 

bradycardia.  However, HTN and weight gain are typical; a patient w/ low 

blood pressure and body weight are more suggestive of AN. 

Although IBS can cause alterations in bowel habits (eg, constipation, 

diarrhea), it is characterized by the presence of abdominal pain.  In 

addition, irritable bowel syndrome would not be expected to cause 

abnormal vital signs, cold intolerance, or low body weight. 

Partial SBO can cause intermittent constipation but typically presents with 

abdominal pain, distension, N, and tympanic bowel sounds.  It usually 

occurs in the setting of prior abdominal surgery or Crohn disease. 
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ACROMEGALY 
Common clinical features of untreated acromegaly 

Local tumor 

effect 

Pituitary enlargement, visual field defects, headache, CN 

defects 

Musculoskeletal

/Skin 

Gigantism, maloccluded jaw, arthralgias/arthritis, proximal 

myopathy, hyperhidrosis, skin tags, CTS 

Cardiovascular 
Cardiomyopathy, hypertension, heart failure, valvular disease 

(eg, mitral & aortic regurgitation) 

Pulmonary/Gast

rointestinal 
Sleep apnea, narcolepsy, colon polyps/cancer, diverticulosis 

Enlarged organs 
Tongue, thyroid, salivary glands, liver, spleen, 

kidney, prostate 

Endocrine Galactorrhea, decreased libido, DM, HPTH, HrTGs 

This patient has several typical manifestations of acromegaly, including 

coarsening of facial features, pharyngeal crowding, and enlargement of 

hands and feet.  Acromegaly is caused by excessive secretion of growth 

hormone, usually from a pituitary somatotroph adenoma.  Growth 

hormone increases hepatic production of insulin-like growth factor-I 

(IGF-I), which causes excessive growth of bone and soft tissues, leading 

to the clinical manifestations of the disease. 

In the heart, acromegaly causes concentric myocardial hypertrophy 

leading to diastolic dysfunction, along with left ventricular dilation and 

global hypokinesis.  This cardiomyopathy is worsened by concurrent 

hypertension, obstructive sleep apnea (seen in this patient), and valvular 

heart disease, which are common in 

acromegaly.  Complications include heart failure (eg, dyspnea, crackles 

at bases) and arrhythmias.  Cardiovascular disease is the leading cause 

of death in patients with acromegaly, but normalization 



of growth hormone levels following successful treatment markedly 

reduces cardiovascular mortality. 

…….. 

Left ventricular aneurysm is most often a result of anterior Q-wave 

myocardial infarction due to occlusion of the left anterior descending 

artery, which would present with chest pain.  Less common causes 

include hypertrophic cardiomyopathy and Chagas disease. 

 

HCM - a congenital cardiomyopathy that should be distinguished from 

myocardial hypertrophy due to other cardiovascular diseases (eg, 

hypertensive, valvular, ischemic) - is characterized 

by asymmetric thickening of the interventricular septum, leading to left 

ventricular outflow tract obstruction, diastolic dysfunction, and mitral 

regurgitation.  It would not explain the features of acromegaly seen in 

this patient. 

Flail mitral leaflet is caused by rupture of the chordae tendineae due to 

mitral valve prolapse, endocarditis, or myxomatous degeneration or by 

rupture of the papillary muscles in acute myocardial infarction.  Acute 

mitral regurgitation due to a flail leaflet is characterized by severe 

pulmonary edema and hypotension with a hyperdynamic precordium. 

A mild to moderate pericardial effusion, by itself, may not produce any 

specific symptoms or signs unless cardiac tamponade occurs.  Signs of 



tamponade include tachycardia, elevated jugular pressure, pulsus 

paradoxus, and edema. 

 

 

A patient's presentation (coarse facial features, arthralgias, uncontrolled 

hypertension, enlargement of the digits, carpal tunnel syndrome) is 

consistent with acromegaly.  This condition is caused by excessive 

secretion of growth hormone (GH), usually due to a pituitary 

somatotroph adenoma.  Other common features include 

malocclusion of the jaw, hyperhidrosis, heart failure, macroglossia, 

and local mass-effect symptoms (eg, headache, visual field defects). 

GH stimulates hepatic insulin-like growth factor 1 (IGF-1) secretion, 

which is responsible for most of the clinical manifestations of 

acromegaly. IGF-1 levels in acromegaly are consistently elevated 

throughout the day.  In contrast, GH levels can fluctuate widely and 

cannot be used alone to diagnose acromegaly.  As a result, IGF-1 is the 



preferred initial test.  However, IGF-1 levels decrease with age and 

require interpretation according to age-adjusted norms. 

………. 

Patients with elevated IGF-1 should undergo confirmatory testing with 

an oral glucose suppression test.  In normal individuals, administration of 

glucose rapidly suppresses GH secretion; however, in acromegaly, GH 

will not be suppressed and may paradoxically increase. 

Once acromegaly is confirmed with a glucose suppression test, patients 

should have an MRI of the brain to identify a pituitary 

mass.  However, incidental pituitary lesions are common in normal 

patients and can be misleading in the diagnostic assessment.  As a 

general rule in endocrinology, imaging is performed after biochemical 

diagnosis of a disorder is made. 

Thyrotropin-releasing hormone administration suppresses GH secretion 

in normal individuals but stimulates secretion in many patients with 

acromegaly.  However, this test has poor sensitivity and is not routinely 

performed. 

 

PROLACTINOMA 

 

Prolactin-producing lactotroph adenomas (prolactinomas) account for 

approximately 50% of primary pituitary tumors, making them the most 

common type. Prolactinomas are usually detected early (<10-

mm microadenomas) in premenopausal women due to associated 

endocrine symptoms (oligo/amenorrhea, infertility, galactorrhea). 



However, in men and post-menopausal women, prolactinomas produce 

only minimal or nonspecific symptoms at early stages, and many are not 

diagnosed until they are much larger and produce compressive 

symptoms such as headaches or visual field defects.  Men may also 

develop symptoms of hypogonadotropic hypogonadism due to 

suppression of gonadotropin-releasing hormone secretion from the 

hypothalamus by prolactin.  Gynecomastia is present in about a third of 

men with prolactinomas; galactorrhea may occur but is uncommon. 

The magnitude of prolactin 

elevation correlates with the size 

of the prolactinoma, and a 

level >200 ng/mL is virtually 

diagnostic of prolactinoma.  As 

seen in this patient, 

hyperprolactinemia at this level 

will usually cause hypogonadism 

with low testosterone levels and 

low or inappropriately-normal 

LH.  TSH may also be normal or 

low; this depends on the 

compressive effect on thyrotroph 

cells. 

……….. 

Very large pituitary masses will 

cause low TSH and LH levels due 

to compression of thyrotrophs and gonadotrophs, along with mildly 

elevated prolactin due to compression of the dopaminergic pathways in 

the pituitary stalk.  This is the characteristic pattern of "nonfunctioning" 

pituitary macroadenomas (which usually secrete the biologically inert 

gonadotropin alpha subunit).  However, a mildly elevated prolactin level 

of 45 ng/mL is less consistent with 1.5-cm 

prolactinoma, which would likely be associated with a prolactin 

level >200 ng/mL (prolactin levels can be as high as 1000 ng/mL in ~2-

cm prolactinomas). 

Mild elevations of prolactin in the context of otherwise normal pituitary 

function are typically due to medications (eg, certain antipsychotic 

drugs).  Other causes include hypothyroidism and renal failure. 



Primary hypothyroidism may cause mild-to-moderate 

hyperprolactinemia, which is thought to be due to thyrotropin releasing 

hormone-induced stimulation of lactotrophs.  LH in such patients may 

be normal or mildly low. 

 

 

A patient has a pituitary microadenoma (<10 mm) associated 

with galactorrhea and symptoms of low estrogen (eg, amenorrhea, 

vaginal dryness).  Any mass lesion in the pituitary gland can cause a mild 

elevation in prolactin due to disruption of the normal inhibitory 

dopaminergicregulation of prolactin secretion.  However, significant 

elevations in the prolactin level (eg, serum prolactin level >200 ng/mL or 

repeat level >100 ng/mL) suggest a prolactin-secreting tumor 

(prolactinoma).  Elevated prolactin levels suppress gonadotropin-

releasing hormone, LH, and estradiol, leading to oligo-amenorrhea in 

premenopausal females.  Men and postmenopausal women often have 

minimal early symptoms and are more likely to seek evaluation when a 



large tumor (>1 cm, macroadenoma) causes mass-effect symptoms (eg, 

headache, visual field defects). 

Asymptomatic patients with an incidental finding of 

a macroprolactinoma may be observed over time.  Patients with 

macroprolactinomas or symptomatic tumors of any size (as with this 

patient) should be treated with dopaminergic agonists (eg, 

cabergoline, bromocriptine), which can normalize prolactin levels 

and reduce tumor size.  Patients who fail to respond or who have very 

large tumors (>3 cm) should be referred for transsphenoidal resection. 

……………. 

Patients with residual prolactinoma tissue following resection can be 

considered for radiotherapy.  However, the response to radiotherapy is 

generally delayed, and radiotherapy may lead to panhypopituitarism. 

Estrogen replacement therapy may be given to reduce the risk of 

osteoporosis in hypoestrogenic women with microprolactinoma who do 

not tolerate dopamine agonists.  However, estrogen does not reduce 

tumor size. 

HYPOPITUITARISM 
Clinical features of hypopituitarism 

Etiology 

• Pituitary causes 

o Primary (eg, adenoma) or metastatic mass 

o Infiltration (eg, hemochromatosis, lymphocytic 

hypophysitis) 

o Hemorrhage (pituitary apoplexy) or infarction 

(Sheehan syndrome) 

• Hypothalamic causes 

o Mass lesions 

o Radiation therapy 

o Infiltration (sarcoidosis) 

o Trauma to skull base 

o Infections (tuberculosis meningitis) 

Clinical 

presentation 

• ACTH deficiency (secondary adrenal insufficiency) 

o Postural 

hypotension, tachycardia, fatigue, weight loss, hypoglyc

emia, eosinophilia 

• Hypothyroidism (central) 

o Fatigue, cold intolerance, constipation, dry 

skin, bradycardia, slowed deep tendon reflexes 

• Gonadotropins 

o Women: Amenorrhea, infertility 



o Men: Infertility, loss of libido 

This patient's presentation suggests panhypopituitarism with 

inadequate production of multiple anterior pituitary 

hormones.  Potential features include: 

• Central adrenal insufficiency (low cortisol and ACTH) - 

fatigue, anorexia, hypoglycemia, eosinophilia.  Skin may be pale 

due to decreased production of ACTH and melanocyte-

stimulating hormone 

• Hypogonadotropic hypogonadism (low FSH, LH, and 

testosterone) - low libido, erectile dysfunction, testicular atrophy 

• Central hypothyroidism (low or inappropriately normal 

TSH, low free T4) - cold intolerance, constipation, bradycardia 

Patients may have mild hyponatremia (due to antidiuretic hormone 

release) and mild hypotension (due to decreased peripheral 

arterial resistance).  Unlike cortisol, adrenal aldosterone secretion is 

regulated primarily by the renin-angiotensin system and is not 

affected in hypopituitarism.  In contrast, in primary adrenal insufficiency, 

aldosterone production is lost, leading to hyperkalemia and severe 

hypotension, and ACTH production is increased, 

with associated hyperpigmentation. 

Hypopituitarism is often due to compression by pituitary or 

extrapituitary tumors and may be associated with mass-effect symptoms 

(eg, headache, visual field defects).  Other causes 

include infiltrative diseases (eg, sarcoidosis, hemochromatosis), trauma, 

and vascular insults (apoplexy, Sheehan syndrome). 

Common causes of hypogonadism in men 

Primary 

(testicular) 

• Congenital (eg, Klinefelter syndrome, cryptorchidism) 

• Drugs (eg, alkylating agents, ketoconazole) 

• Orchitis (eg, mumps), trauma, torsion 

• Chronic kidney disease 

Secondary 

(pituitary/hy

pothalamic) 

• Gonadotroph damage: Tumor, cranial trauma, 

infiltrative diseases (eg, hemochromatosis), apoplexy 

• Gonadotropin suppression: Exogenous androgens, 

hyperprolactinemia, diabetes mellitus, morbid obesity 



Combined 

(primary & 

secondary) 

• Hypercortisolism 

• Cirrhosis 

A patient has hypopituitarism featuring central hypogonadism (low LH 

and testosterone) and central hypothyroidism (low TSH and thyroxine) 

along with mildly elevated prolactin.  This is strongly suggestive of 

a nonfunctioning pituitary adenoma, which usually arises from 

thegonadotropin-secreting cells (gonadotrophs) in the pituitary 

gland.  Normal gonadotrophs secrete LH and FSH (which are dimeric 

hormones consisting of a common α-subunit and a different β-subunit), 

but the dysfunctional cells in most gonadotroph adenomas secrete 

primarily the common α-subunit. 

The clinical symptoms of α-subunit overproduction are usually minimal 

("nonfunctioning" adenoma), and the diagnosis is not usually apparent 

until the adenoma is large enough to cause features of mass effect on 

local tissues (eg, headache, visual field defects, disruption of the 

surrounding pituitary function).  Production of most pituitary 

hormones (eg, TSH, LH) will be decreased due to compression of the 

neighboring normal pituitary cells.  By contrast, prolactin levels are 

often mildly to moderately elevated due to anatomic disruption of the 

dopaminergic neural pathways that normally suppress prolactin 

secretion.  (A more significant elevation of prolactin [eg, >200 ng/mL] 

would suggest a prolactin-secreting adenoma (prolactinoma) rather than 

a nonfunctioning adenoma.) 

…….. 

Excessive alcohol intake can cause hypogonadism by suppressing LH 

release by the pituitary or by directly inhibiting testosterone production 

in the testes.  However, pituitary TSH production is usually unaffected by 

alcohol, and this patient's moderate intake is unlikely to have significant 

endocrine effects. 

Klinefelter syndrome (47,XXY) is a chromosomal disorder associated with 

hypogonadism, small testes, and decreased virilization.  The 

hypothalamic-pituitary axis is usually intact, however, and LH is 

increased.  This patient's late onset of symptoms makes a chromosomal 

abnormality unlikely. 

Chronic autoimmune thyroiditis (Hashimoto thyroiditis) is characterized 

by immune-mediated destruction of thyroid follicles and is the most 



common cause of hypothyroidism in the general population.  Patients 

will have low free T4 and elevated TSH. 

Many commonly used antipsychotic medications (eg, risperidone) can 

cause hyperprolactinemia due to blockade of the normal dopamine-

dependent regulation of prolactin secretion.  However, TSH is usually 

unaffected. 

 

HYPERTHYROIDISM 

 

A patient, with fatigue, sweating, palpitations, and weight loss, has 

features of hyperthyroidism.  The first step in evaluating 

hyperthyroidism is to measure serum TSH and free T4 levels.  In the 

absence of a TSH-secreting pituitary adenoma (secondary 

hyperthyroidism), patients with hyperthyroidism will have an elevated T4 

and suppressed TSH.  The most common cause of hyperthyroidism is 

Graves' disease, which is caused by an autoantibody to the TSH receptor 

and is characterized by a diffuse goiter and ocular abnormalities 

(proptosis, periorbital edema).  Patients with clear features of Graves' 



disease may be managed accordingly, but those without require further 

investigation. 

Patients with undiagnosed hyperthyroidism may be evaluated further 

with radioactive iodine uptake (RAIU), usually with scan.  A high RAIU 

suggests de novo hormone synthesis due to Graves' disease (diffusely 

increased uptake) or toxic nodular disease (nodular uptake).  In contrast, 

a low RAIU suggests either release of preformed thyroid hormone (ie, 

thyroiditis) or exogenous thyroid hormone intake.  In such cases, the 

serum thyroglobulin level can make the distinction: 

elevated thyroglobulin is consistent with endogenous thyroid hormone 

release whereas decreased thyroglobulin suggests exogenous or 

factitious thyrotoxicosis.  In this patient, it is likely that her weight loss 

supplement contains thyroid hormone derived from porcine or other 

animal sources. 

….. 

Antithyroid peroxidase antibodies are seen in Hashimoto thyroiditis, 

which usually presents with a palpable goiter and clinical hypothyroidism 

(rather than hyperthyroidism).  RAIU is not typically part of the 

evaluation of hypothyroidism but would generally show low uptake in 

patients with Hashimoto thyroiditis due to autoimmune thyroid 

destruction.  Rarely, patients with Hashimoto thyroiditis can present with 

a transient hyperthyroid state (due to inflammation) early in the course 

of the disease.  Factitious thyrotoxicosis is much more likely in this 

patient who developed manifestations of hyperthyroidism shortly after 

she started taking an over-the-counter weight loss remedy. 

Subacute thyroiditis (de Quervain's thyroiditis) is characterized by fever, 

neck pain, thyroid tenderness, and an elevated erythrocyte 

sedimentation rate.  In most cases, hyperthyroid symptoms fade in <8 

weeks as the thyroid gland becomes depleted of preformed hormone. 

TSH is comprised of 2 subunits, an alpha-subunit (common to TSH, FSH, 

LH, and hCG) and a thyroid-specific beta-subunit.  ManyTSH-secreting 

pituitary adenomas overproduce the alpha-subunit, and an elevated 

ratio of alpha-subunit to TSH suggests a pituitary adenoma. These 

patients would have an elevated TSH, elevated free T4, and normal or 

increased RAIU. 

This patient's absence of ophthalmopathy (eg, proptosis, periorbital 

edema) and low RAIU make Graves' disease unlikely. 



 

A patient has clinical thyrotoxicosis (eg, palpitations, tachycardia, weight 

loss) with elevated thyroid hormone levels and a suppressed TSH, 

consistent with primary hyperthyroidism.  The radioactive iodine scan 

reveals unicentric uptake only in the right lobe, thereby confirming the 

diagnosis of toxic adenoma.  Both toxic adenoma and multinodular 

goiter have a nodular pattern 

of uptake; however, in 

contrast to the focal uptake of 

radioactive iodine in toxic 

adenoma, uptake in patients 

with multinodular goiter 

shows a patchy distribution. 

Normally, TSH is the major 

driver for the production of 

thyroid hormones.  However, 

the hyperplastic cells in toxic adenoma and toxic multinodular goiter 

overproduce thyroid hormone autonomously without TSH 

stimulation.  Some of these patients have activating somatic mutations 

of the TSH receptors on the hyperplastic follicular cells, leading to TSH-

independent activation of adenylyl cyclase. 

………….. 

Hyperthyroidism in Graves disease results from thyroid-stimulating 

autoantibody-induced activation of TSH receptors on thyroid follicular 

cells.  Radioiodine uptake is diffuse rather than focal, and patients 

usually have additional extrathyroidal manifestations (eg, exophthalmos, 

pretibial myxedema). 

Surreptitious intake of thyroid hormone is occasionally seen in patients 

who are attempting to lose weight.  In such cases, radioiodine uptake is 

diffusely reduced. 

TSH is elevated or inappropriately normal in hyperthyroidism resulting 

from TSH-secreting pituitary tumors. 

Release of preformed thyroid hormone is seen in various forms of 

thyroiditis, including subacute (de Quervain) thyroiditis, silent thyroiditis, 

and the transient hyperthyroid phase seen in some patients with chronic 

lymphocytic (Hashimoto) thyroiditis.  Radioactive iodine uptake in these 

cases is markedly reduced. 



 

 

This patient has clinical features of central hyperthyroidism (elevation 

of both TSH and thyroid hormones) associated with tumor mass 

effects (ie, headache, visual symptoms, impaired production of other 

pituitary hormones).  Although uncommon, a TSH-producing pituitary 

adenoma is the likely cause of this patient's hyperthyroid state. 

Most TSH-secreting pituitary adenomas are macroadenomas.  Patients 

with this condition typically have a goiter due to the effect of TSH on 

growth of the thyroid follicles.  However, they do not have the 

extrathyroidal manifestations of Graves disease such as infiltrative 

ophthalmopathy or pretibial myxedema.  Laboratory testing shows a 

high concentration of circulating thyroid hormone with an elevated or 

inappropriately normal TSH.  By contrast, patients with non-TSH-

dependent hyperthyroidism (much more common) will have a 

suppressed TSH. 

……….. 

Resistance to thyroid hormone is an autosomal dominant condition due 

to mutations in the thyroid hormone receptor.  Patients have elevated T3 

and T4 and normal to elevated TSH levels, often with an associated 

goiter.  However, these patients are clinically hypo-, not hyperthyroid. 

Graves disease is an autoimmune disorder associated with antibodies to 

the TSH receptor that stimulate release of thyroid hormone.  Chronic 

lymphocytic (Hashimoto) thyroiditis is associated with thyroid 

peroxidase antibodies and can cause transient hyperthyroidism due to 

inflammatory destruction of thyroid follicles and release of thyroid 

hormone.  The hyperthyroidism in both of these common disorders is 

TSH-independent, and TSH is suppressed. 

Normal pregnancy is associated with upregulation of thyroid hormone 

production due to increased thyroid-binding globulin and stimulation of 

TSH receptors by hCG.  However, feedback inhibition of TSH secretion is 

intact, and pregnant women with clinical hyperthyroidism will have 

suppressed TSH. 

Surreptitious intake of thyroid hormone is occasionally seen in patients 

who are attempting to lose weight.  In such cases, TSH is suppressed and 

the thyroid would not be enlarged. 



 

Thyrotoxicosis with

 normal or ↑ RAIU 
Thyrotoxicosis with ↓ RAIU 

• Graves disease 

• Toxic multinodular goiter 

• Toxic nodule 

• Painless (silent) thyroiditis 

• Subacute (de Quervain) thyroiditis 

• Amiodarone-induced thyroiditis 

• Excessive dose (or surreptitious intake) of 

levothyroxine 

• Struma ovarii 

• Iodine-induced 

• Extensive thyroid cancer metastasis 

RAIU = radioactive iodine uptake. 

A patient has primary hyperthyroidism (elevated free T4, suppressed 

TSH), with signs of thyrotoxicosis including tachycardia, anxiety, and 

weight loss.  Primary hyperthyroidism can result from: 

• Overproduction of thyroid hormone (eg, Graves disease, toxic 

nodular goiter) 

• Release of preformed hormone (eg, painless thyroiditis, subacute 

thyroiditis) 

These etiologies can be distinguished with radioactive iodine 

uptake (RAIU) scintigraphy, which will be increased in cases of hormone 

overproduction and low or undetectable in cases of release of 

preformed hormone.  In this patient, the low RAIU and nontender goiter 

are most consistent with painless (silent) thyroiditis. 

Painless thyroiditis is associated with thyroid peroxidase 

autoantibodies and is considered a variant of chronic lymphocytic 

(Hashimoto)thyroiditis.  It is similar to postpartum thyroiditis but by 

definition excludes patients within a year of pregnancy.  Following 

a self-limitedhyperthyroid phase, patients often develop a hypothyroid 

phase, which may persist or return to a euthyroid state.  Painless 

thyroiditis does not require specific therapy.  However, as 

hyperthyroidism causes adrenergic overstimulation, a beta blocker (eg, 

propranolol) may be prescribed to control symptoms, especially 

palpitations or tremulousness. 

……. 



Alprazolam is a benzodiazepine used primarily in the short-term 

treatment of anxiety.  In this patient, blocking the effects of adrenergic 

hyperstimulation will likely relieve her symptoms, and additional 

symptomatic therapy may not be needed. 

Levothyroxine is required for the subset of patients who develop 

significant hypothyroidism. 

Methimazole works primarily by decreasing thyroid 

hormone production; RAI causes radiation-induced destruction of 

thyroid follicular cells.  As a result, these treatments are used for 

thyrotoxicosis due to thyroid hormone overproduction but are not 

helpful for patients with excess release of preformed hormone. 

Prednisone is used to treat thyroid pain in patients with subacute (de 

Quervain) thyroiditis who do not respond to nonsteroidal anti-

inflammatory drugs.  Although subacute thyroiditis would also be 

associated with low RAIU, it presents with a painful, tender goiter and is 

typically preceded by an upper respiratory tract infection.  Prednisone 

is also used in some patients with amiodarone-induced thyrotoxicosis. 

 

General manifestations of hyperthyroidism 

Symptoms 

• Anxiety & insomnia 

• Palpitations 

• Heat intolerance 

• Increased perspiration 

• Weight loss without decreased appetite 

Physical 

examination 

• Goiter 

• Hypertension 

• Tremors involving fingers/hands 

• Hyperreflexia 

• Proximal muscle weakness 

• Lid lag 

• Atrial fibrillation 

A patient has proximal muscle weakness (eg, difficulty combing hair, 

weakness getting into or out of a chair) consistent with myopathy.  This 

type of myopathy can be due to drugs (eg, glucocorticoids) or 

to connective tissue (eg, polymyositis/dermatomyositis), endocrine (eg, 

hypothyroidism or hyperthyroidism, Cushing disease), and 

neuromuscular (eg, LEMS, MG) diseases.  This patient has multiple 



features suggesting hyperthyroidism as the cause of her myopathy, 

including anxiety, tachycardia, and weight loss.  Fatigue is common in 

hyperthyroidism due to chronic sympathetic hyperstimulation. 

Although hyperthyroidism is classically associated with hyper-reflexia, 

reflexes are frequently normal. 

Acute thyrotoxic myopathy can present with severe distal or 

proximal muscle weakness, usually without bulbar or respiratory muscle 

involvement. Chronic hyperthyroid myopathy presents with proximal 

muscle weakness weeks to months after the onset of 

hyperthyroidism.  Objective findings may include muscle atrophy. 

Treatment of hyperthyroidism usually improves the myopathy. 

………….. 

Parkinson disease involves primarily the basal ganglia.  However, it 

is uncommon in individuals age <40, and this patient also has no other 

characteristic findings (eg, resting tremor, rigidity, postural instability). 

Cerebellar disorders typically present with gait and balance problems 

due to unsteadiness or incoordination in the legs.  Proximal muscle 

weakness and/or atrophy are unusual. 

Polymyositis, an inflammatory myopathy most common in middle-age 

women, presents with symmetric proximal muscle weakness and 

tenderness.  However, muscle atrophy is a late finding, and this patient 

has other features (eg, tachycardia, weight loss) that make thyroid 

disease more likely. 

Myasthenia gravis is due to autoantibodies against the postsynaptic 

membrane of the neuromuscular junction.  Features include ocular 

(ptosis, diplopia) and facial weakness as well as bulbar muscle weakness 

that is worse on repetitive tasks.  Isolated proximal muscle weakness is 

atypical. 

Peripheral motor neuropathies typically present with distal muscle 

weakness and decreased deep tendon reflexes and frequently 

have associated sensory symptoms. 

UMN disease (eg, primary lateral sclerosis) causes slowness, stiffness, 

and clumsiness of movement rather than proximal muscle weakness and 

atrophy.  Examination typically shows long tract signs (eg, hyper-reflexia, 

spasticity). 

 



 

Thyroiditis 

 Clinical features 
Diagnostic 

testing 

Chronic 

autoimmune 

thyroiditis 

(Hashimoto thyroi

ditis) 

• Predominant hypothyroid f

eatures 

• Diffuse goiter 

• Positive TPO ant

ibody 

• Variable 

radioiodine 

uptake 

Painless thyroidit

is 

(silent thyroiditis) 

• Variant of 

chronic autoimmune 

thyroiditis 

• Mild, 

brief hyperthyroid phase 

• Small, nontender goiter 

• Spontaneous recovery 

• Positive TPO anti

body 

• Low radioiodine 

uptake 

Subacute thyroidi

tis 

(de Quervain 

thyroiditis) 

• Likely postviral 

inflammatory process 

• Prominent fever 

& hyperthyroid symptoms 

• Painful/tender goiter 

• Elevated ESR & 

CRP 

• Low radioiodine 

uptake 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; TPO = thyroid 

peroxidase. 

A patient has painless thyroiditis (silent thyroiditis), characterized 

by acute thyrotoxicosis with mild thyroid gland enlargement and 

suppressed TSH.  Painless thyroiditis is an autoimmune disorder thought 

to be a variant of Hashimoto thyroiditis, although the latter classically 

presents with chronic hypothyroidism.  A similar disorder can also be 

seen within a year following pregnancy but would be properly termed 

postpartum thyroiditis.  The follicular inflammatory reaction in painless 

thyroiditis may occasionally lead to a persistent hypothyroid phase, but 

most patients recover normal thyroid function. 



Patients with hyperthyroidism and a suppressed TSH should undergo 

thyroid radioiodine scintigraphy to distinguish painless thyroiditis from 

Graves disease.  With painless thyroiditis, radioiodine uptake is 

decreased suggesting the release of preformed thyroid hormone. 

In contrast, Graves disease 

causes hyperthyroidism due 

to increased synthesis of thyroid 

hormone.  Radioiodine uptake 

will be diffusely increased, and 

extra-thyroidal manifestations 

(eg, exophthalmos, pretibial myxedema) are often present. 

………… 

Struma ovarii is a very rare cause of thyrotoxicosis and is due to 

production of thyroid hormone by an ovarian teratoma.  It typically 

presents in women over age 40 with a pelvic mass, ascites, or abdominal 

pain.  The thyroid gland is not enlarged with this condition. 

Subacute thyroiditis (granulomatous or De Quervain thyroiditis) also 

causes hyperthyroidism with a suppressed TSH and decreased 

radioiodine uptake.  However, it is associated with a painful, tender 

goiter. 

 Nodular thyroid disease is a 

more common cause of 

hyperthyroidism in older 

individuals.  A thyroid scan will 

show increased uptake in either a 

focal (toxic adenoma) or 

heterogeneous (toxic multinodular 

goiter) pattern. 

 

A patient has primary hyperthyroidism (elevated free T4, suppressed 

TSH).  In light of his associated fever, neck pain, tender goiter, 

and elevated erythrocyte sedimentation rate, this is most likely due 

to subacute thyroiditis.  Subacute (de Quervain, subacute 

granulomatous) thyroiditis is thought to be due to a postviral 

inflammatory process and is often preceded by an upper respiratory 

illness. 



Thyrotoxicosis in subacute thyroiditis resolves spontaneously within a 

few weeks and may be followed by a hypothyroid phase lasting a few 

months.  Most patients eventually recover to a euthyroid 

state.  Treatment is symptomatic with beta blockers to control 

thyrotoxic symptoms andnonsteroidal anti-inflammatory 

drugs (NSAIDs) for pain relief.  Glucocorticoids are used for severe 

thyroid pain not responding to NSAIDs. 

………. 

Infectious mononucleosis is characterized by pharyngitis, fever and other 

systemic symptoms, lymphadenopathy, and splenomegaly.  Acute HIV 

infection can cause a mononucleosis-like illness with fever, pharyngitis, 

and lymphadenopathy, often with a generalized macular rash and 

gastrointestinal symptoms.  Disseminated gonococcal infection typically 

presents with fever, chills, vesiculopustular rash, and polyarthralgias or 

purulent monoarthritis.  None of these disorders is associated with a 

goiter or hyperthyroid state. 

Chronic lymphocytic (Hashimoto) thyroiditis typically presents with 

hypothyroidism, although patients may develop a brief hyperthyroid 

phase.  However, the goiter seen in both Hashimoto thyroiditis and 

Graves disease is nontender, and fever is not common. 

Suppurative infection of the thyroid gland (infectious thyroiditis) is a 

rare condition causing high-grade fever and pain at the thyroid 

gland.  The thyroid gland may be palpably enlarged due to abscess 

formation.  However, patients are usually euthyroid as the involvement 

of the thyroid gland is focal. 

Conditions that alter TBG concentration 

Increased TBG Decreased TBG 

• Estrogens (eg, pregnancy, 

OCs, HRT) & estrogenic 

medications (eg, tamoxifen) 

• Acute hepatitis 

• Androgenic hormones 

• High-dose 

glucocorticoids/hypercortisolism 

• Hypoproteinemia (eg, nephrotic 

syndrome, starvation) 

• Chronic liver disease 

HRT = hormone replacement therapy; OCs = oral contraceptives; TBG = thyroxine-

binding globulin. 



A patient has an elevated total T4 concentration but her TSH is normal, 

suggesting a euthyroid state.  Although she has nonspecific symptoms 

(eg, fatigue, anxiety), her vital signs and thyroid examination are 

normal.  In light of her use of an oral contraceptive, this patient most 

likely has normal thyroid function with an estrogen-induced increase 

in T4-binding globulin (TBG). 

More than 99% of the circulating thyroid hormone pool is bound to 3 

major transport proteins:  TBG, transthyretin, and albumin.  Only the 

free (ie, unbound) thyroid hormones are biologically active.  Changes in 

binding protein levels can affect the total circulating pool of thyroid 

hormones, but if the hypothalamic-pituitary-thyroid axis is intact, free 

hormone levels are unchanged. 

High levels of estrogen (eg, pregnancy, oral contraceptive pills, hormone 

replacement therapy) increase the level of TBG by decreasing its 

catabolism and increasing its synthesis in the liver.  As the additional 

TBG binds more thyroid hormone, thyroid hormone production 

increases to maintain a euthyroid state; this most likely explains this 

patient's slight elevation in total T4 level (her free T4 level would be 

expected to be normal). 

…… 

In patients with normal hypothalamic-pituitary feedback, displacement 

of T4 from its binding proteins leads to decreased thyroid hormone 

production and lower total T4 levels (not higher, as seen in this 

patient) with normal free hormone levels.  Medications with this 

effectinclude salicylates, furosemide, and heparin. 

Graves disease causes hyperthyroidism due to stimulation of TSH 

receptors by thyrotropin-receptor antibodies.  However, pituitary TSH 

secretion is suppressed and the thyroid gland is palpably enlarged. 

In patients with a TSH-secreting pituitary adenoma, TSH is typically 

elevated, although a subset may have an inappropriately normal 

TSH.  However, patients usually have a goiter and frequently have mass-

effect symptoms (eg, headache). 

Pregnancy can increase TBG levels but is less likely in a patient taking an 

OCPs. 

Resistance to thyroid hormone is a rare inherited disorder caused by 

defects in the thyroid hormone receptor.  Patients can haveelevated T4 



levels with a normal or increased TSH, but most have a goiter, and this 

condition is usually apparent in childhood. 

…….. 

Meds that displace T4: 

• ASA 

• Furosemide 

• Heparin 

The antithyroid drugs propylthiouracil (PTU) and methimazole (MMI) 

are associated with a number of minor, as well as potentially life-

threatening, side effects.  Agranulocytosis is the most feared side effect, 

and is seen in approximately 0.3% of patients treated with antithyroid 

drugs.  It is caused by immune destruction of granulocytes, and most 

cases occur within 90 days of treatment.  Routine monitoring of the 

granulocyte count is not cost effective and not advocated.  Current 

recommendations state that once the patient complains of fever and 

sore throat, the antithyroid drug should be discontinued promptly and 

the WBC count measured.  A total WBC count less than 1,000/cubic mm 

warrants permanent discontinuationof the drug.  If the total WBC count 

is more than 1,500 per cubic mm, antithyroid drug toxicity is unlikely to 

be the cause of the sore throat and fever. 

…………. 

Propranolol can be used for symptomatic relief of thyrotoxic symptoms; 

however, the most important next step is to discontinue PTU and check 

the WBC count. 

 

Increasing the propylthiouracil dosage would be lethal in this case. 

The treatment of antithyroid drug-induced agranulocytosis includes 

discontinuation of the offending drug and intravenous administration of 

broad spectrum antibiotics (especially for Pseudomonas).  Granulocyte 

colony stimulating factors may be useful in increasing the WBC 

count.  Throat culture, oral penicillin and acetaminophen can be 

done/given as part of the evaluation/management (along with CBC with 

differential count) of this patient; however, these steps are not going to 

reverse this patient's underlying problem, and are therefore not the 

appropriate next steps.  

 



A patient has severe hyperthyroidism along with a diffuse goiter and 

homogeneous radioiodine uptake consistent with Graves disease. The 3 

modalities for treatment of Graves disease include antithyroid drugs 

(ATDs) (eg, propylthiouracil, methimazole), radioactive iodine (RAI), 

and thyroidectomy.  Most patients will require RAI or thyroidectomy. 

Patients with mild disease, small goiters, and low TSH receptor antibody 

titers can be managed with an ATD alone and have a 50% likelihood of 

permanent remission.  ATD therapy alone is also used in pregnant 

women or older patients with limited life expectancy. 

In patients who have significant symptoms and thyroid hormone 

levels >2-3 times normal, an ATD with a beta blocker is initially 

recommended to stabilize the patient before definitive treatment with 

RAI or thyroidectomy.  Pretreatment with ATDs is also recommended 

for patients at increased risk (eg, elderly, significant comorbidities) for 

complications due to the transient worsening of hyperthyroidism 

following RAI treatment.  In light of this patient's age and severe 

thyrotoxicosis, treatment with an ATD is recommended prior to definitive 

treatment with RAI. 

………. 

Beta blockers alone are usually sufficient during the thyrotoxic phase of 

silent or painless thyroiditis but would not be adequate treatment for 

patients with Graves disease and significant thyrotoxicosis. 

Potassium iodide inhibits thyroid hormone synthesis and release.  It 

is used mainly in preparation for thyroidectomy in Graves disease 

and for treating thyroid storm. 

Systemic glucocorticoids are used for thyroid storm, type 2 amiodarone-

induced thyrotoxicosis, and severe cases of subacute (de Quervain) 

thyroiditis. 

Thyroidectomy is preferred over RAI in some patients with Graves 

hyperthyroidism, especially those with a large goiter or a coexisting 

thyroid nodule suspicious for cancer.  Thyroidectomy is also advised for 

patients with severe Graves ophthalmopathy in whom RAI is 

contraindicated. 

 

 



Complications of Graves disease treatment 

Treatment Adverse effects 

Antithyroid drugs 

(thionamides) 

• Agranulocytosis 

• Methimazole: 1st-trimester teratogen, cholestasis 

• Propylthiouracil: Hepatic failure, ANCA-

associated vasculitis 

Radioiodine ablatio

n 

• Permanent hypothyroidism 

• Worsening of ophthalmopathy 

• Possible radiation side effects 

Surgery 

• Permanent hypothyroidism 

• Risk of recurrent laryngeal nerve damage 

• Risk of hypoparathyroidism 

ANCA = antineutrophilic cytoplasmic antibodies. 

The 3 major treatment options for Graves' disease are: 

1. Radioactive iodine ablation (preferred in the United States) 

2. Antithyroid drug (ATD) therapy 

3. Thyroidectomy 

All 3 modalities are equally effective, but surgery and radioactive iodine 

ablation can permanently treat hyperthyroidism.  However, the physician 

should discuss the options with the patient to make a mutual 

decision.  The two available ATDs in the United States 

are propylthiouracil (PTU) andmethimazole (MMI).  PTU is usually not the 

preferred drug due to a black box warning of severe liver injury and 

acute liver failure.  However, PTU is preferred during the first trimester of 

pregnancy due to fetal teratogenicity with MMI.  Approximately 30%-

40% of patients treated with ATDs for 1 year go into permanent 

remission. 

The most common side effect of ATDs is allergic reaction (2% of 

patients).  The most serious side effect is agranulocytosis (0.3% of 

patients), and all patients must be informed about it.  Those 

developing sore throat and fever should stop the ATD and see a 

physician to check their white blood cell count.  However, routine 



monitoring of the white blood cell count is not needed due to the rarity 

of the condition. 

…………. 

Hypocalcemia and recurrent laryngeal nerve damage are complications 

of thyroidectomy. 

Permanent hypothyroidism may result after radioiodine treatment or 

thyroidectomy. 

Use of ATDs is not associated with a higher risk of thyroid cancer. 

Pancreatitis and renal damage are not common side effects of ATD 

therapy or other treatments for Graves' disease. 

Radioactive iodine (RAI) therapy can be associated with development or 

worsening of ophthalmopathy in Graves' disease patients. 

 

A patient has hyperthyroidism with a diffuse goiter, consistent 

with Graves disease.  In addition, she has signs 

of Graves ophthalmopathy, including proptosis, swelling of the 

periorbital tissues, and involvement of the extraocular muscles (eg, 

diplopia, discomfort with ocular movements).  Graves ophthalmopathy is 

due to the effects of activated T cells and thyrotropin receptor 

antibodies (TRAB) on TSH receptors on retro-orbital fibroblasts and 

adipocytes. 

The 3 primary treatment options for Graves disease include radioactive 

iodine (RAI), antithyroid drugs (eg, propylthiouracil, methimazole), and 

thyroidectomy.  Patients with mild disease often achieve permanent 

remission with antithyroid drugs alone, but those with more severe 

disease require definitive treatment with thyroidectomy or 

RAI.  However, titers of TRAB increase significantly following RAI therapy, 

and RAI can cause worsening of ophthalmopathy.  For this reason, 

administration of glucocorticoids with RAI is often advised to prevent 

complications in patients with mild ophthalmopathy (Choice 

A); thyroidectomy is preferred over RAI for those with moderate or 

severe ophthalmopathy. 

………… 

Beta blockers (eg, propranolol) are usually given to minimize the 

cardiovascular effects (eg, hypertension, tachycardia) of hyperthyroidism. 



Destruction of thyroid follicles by RAI can cause unregulated release of 

thyroid hormone, temporarily worsening the hyperthyroid 

state.  Younger patients without cardiovascular disease usually tolerate 

RAI without major problems.  However, elderly patients and those with 

cardiovascular disease may not tolerate the temporary increase in 

thyroid hormone and often are given an antithyroid drug to deplete 

existing thyroid hormone stores prior to RAI. 

 

 

A patient – with weight loss, tachycardia, tremor, and lid retraction – has 

common features of thyrotoxicosis.  Thyrotoxicosis can produce a 

number of cardiovascular complications directly through the effects of 

tri-iodothyronine (T3) on cardiac myocytes and blood vessels, as well as 

indirectly by increasing sensitivity to circulating 

catecholamines.  Generally, thyrotoxicosis causes positive inotropic and 

chronotropic effects, leading to a hyperdynamic cardiovascular state 

characterized by tachycardia, systolic hypertension, and widened 

pulse pressure.  Arrhythmias are common and may include sinus 

tachycardia, atrial fibrillation/flutter, and atrial and ventricular ectopy. 

Increased oxygen demand in thyrotoxicosis is due to increased cardiac 

output and increased systemic oxygen consumption; this can lead to 

anginal symptoms in patients with underlying coronary 



atherosclerosis.  Angina may also occur due to coronary vasospasm 

(especially in young female patients).  Thyrotoxicosis may also cause 

new-onset heart failure or decompensation of pre-existing heart failure. 

………. 

Longstanding hypercalcemia, as seen in hyperparathyroidism, is 

associated with hypertension, possibly due to effects on contractility and 

arterial compliance.  Thyrotoxicosis may cause hypercalcemia due to 

increased bone turnover, but this is generally mild and is not a 

significant contributor to systemic hypertension. 

Systemic hypertension may be seen in both hyper- and hypo-

thyroidism.  Hyperthyroidism causes a decrease in systemic vascular 

resistance, but blood pressure (primarily systolic) rises due to positive 

inotropic and chronotropic effects.  In contrast, hypothyroidism causes 

hypertension due to an increase in systemic vascular resistance. 

(Thyrotoxicosis causes increased sensitivity to catecholamines due to 

increased expression of β1-adrenergic receptors as well as changes in 

proteins controlling post β1-adrenergic receptor 

activity.  However, T3 does not stimulate catecholamine production. 

Nocturnal hypoventilation is a common cause of secondary 

hypertension that is seen in obstructive sleep apnea (OSA).  Patients with 

OSA may experience disordered sleep, irritability, and 

palpitations.  However, weight loss, lid retraction, and tremor are more 

suggestive of thyrotoxicosis. 

 



 

A patient with hyperthyroid symptoms, suppressed TSH, and a "hot" 

thyroid nodule has typical features of a toxic adenoma (TA).  TA and 

toxic multinodular goiter (MNG) are the most common causes 

of hyperthyroidism after Graves disease and are most often caused by 

activating mutations in the TSH receptor.  These disorders are 

characterized by TSH-independent thyroid hormone secretion and focal 

(TA) or multifocal (MNG) follicular hyperplasia.  Initial treatment of TA 

and MNG includes a beta blocker to alleviate the symptoms of 

hyperthyroidism and a thionamide (eg, methimazole, propylthiouracil) to 

decrease thyroid hormone secretion.  Options for definitive 

management of TA include surgery and radioiodine ablation. 

If left untreated, patients with hyperthyroidism can develop rapid bone 

loss leading to osteoporosis and increased risk of fracture.  Direct 

effects of the thyroid hormones cause increased osteoclastic bone 

resorption. Patients can also develop hypercalcemia and hypercalciuria 

due to increased bone turnover. 

………. 

Common cardiovascular effects of hyperthyroidism include tachycardia, 

systolic hypertension, increased pulse pressure, and tachyarrhythmias 

(eg, atrial fibrillation).  Thyrotoxicosis per se is not a risk factor for 



coronary artery disease, although its symptoms can be unmasked or 

worsened with thyrotoxicosis. 

Fetal hyperthyroidism can be seen in patients with active Graves disease, 

in whom TSH receptor (TSHR) antibodies can cross the placenta and 

affect the fetal thyroid.  TSHR antibodies are not seen in TA. 

Large hypofunctioning ("cold") nodules carry an increased risk of 

malignancy and require additional evaluation.  Hyperfunctioning nodules 

are rarely malignant. 

Infiltrative ophthalmopathy in Graves disease leads 

to proptosis, impaired ocular movement, ocular irritation and redness, 

and possible vision loss.  However, significant ophthalmopathy is not 

seen in TA. 

 

 

A patient initially presented with clinical features suggestive of 

hyperthyroidism, including palpitations, weight loss, irregular menses, 

and impaired glycemic control.  A few hours following her initial 

evaluation and hospitalization, she developed pyrexia, tachycardia, 

delirium, and vomiting, concerning for thyroid storm (severe or life-

threatening thyrotoxicosis) likely triggered by acute iodine load from 

undergoing a CT scan with iodinated contrast agent.  Thyroid storm can 

also be triggered by surgery, trauma, infection, or childbirth.  Proposed 

mechanisms include a rapid increase in blood thyroid hormone levels, 



increased cellular response to thyroid hormones, and an exaggerated 

response to catecholamines. 

Thyroid storm can lead to cardiac arrhythmias, congestive heart failure, 

seizures, hypotension, and shock.  The diagnosis is based on clinical 

evaluation.  Thyroid storm is usually seen in patients with undiagnosed 

or inadequately treated hyperthyroidism, as in this patient who is 

at risk for autoimmune thyroid disease (eg, Graves disease) in light of 

her T1DM. 

………….. 

Delayed hypersensitivity to iodine contrast occurs 1 hour to several 

days after exposure and causes a rash that resolves spontaneously 

without significant hemodynamic effects.  Immediate hypersensitivity 

can cause hemodynamic instability (along 

with urticaria and angioedema) but usually occurs within an hour of 

exposure. 

Although this patient has hyperglycemia, her serum bicarbonate and 

anion gap are normal, which is not consistent with diabetic 

ketoacidosis.  Unlike this patient, most individuals with diabetic 

ketoacidosis are dehydrated and many are hypotensive. 

Acute hepatic injury is a common manifestation of thyroid 

storm.  Hepatic encephalopathy, however, most often occurs in patients 

with stigmata of chronic liver disease (eg, palmar erythema, spider 

angioma, ascites), often with hypoalbuminemia and hyponatremia. 

Subsegmental pulmonary emboli are usually hemodynamically 

insignificant and cause pleuritic chest pain, dyspnea, tachypnea, and 

tachycardia.  Massive pulmonary embolism may cause significant 

hypotension but is usually visible on CT scan. 

 



RADIOACTIVE 

IODINE 

 

A patient has symptomatic hyperthyroidism (low TSH and elevated T4 

levels) associated with an elevated titer of thyroid-stimulating 

immunoglobulins, consistent with Graves disease.  The 3 primary 

treatment options in Graves disease include radioactive iodine (RAI) 

therapy, antithyroid drugs, and surgical thyroidectomy.  RAI (131I) is taken 

up by the thyroid follicular cells in a manner similar to that of natural 

iodine, and the subsequent beta emission induces slow necrosis of the 

thyroid follicular cells.  This leads to clinical and biochemical 

resolution of hyperthyroidism over the subsequent 6-18 weeks (not 

rapidly). 

The goal of RAI in Graves disease is to administer a sufficient dose of 

radiation to prevent recurrence of hyperthyroidism.  However, 

the diffuse uptake of radioiodine eventually leads to permanent 

hypothyroidism within months in >90% of patients.  In contrast, when 

RAI is used to treat toxic nodular goiter and toxic adenoma, the 

radioisotope is taken up only by the autonomous thyroid tissue, and the 

function of the remaining normal tissue is usually adequate to prevent 

permanent hypothyroidism. 

………… 

RAI can acutely worsen Graves ophthalmopathy due to increased titers 

of thyroid-stimulating immunoglobulins 

(autoantibodies).  Thyroidectomy is preferred in those with significant 

ocular manifestations. 

There is no significant increased risk of thyroid cancer or overall cancer 

mortality in patients treated with RAI for Graves disease. 



Pharmacologic doses of iodine (eg, in potassium iodide solutions) are 

occasionally used to transiently reduce the synthesis and release of 

thyroid hormones in patients with Graves disease.  In contrast, the dose 

of iodine used in RAI, although sufficient to induce radiation necrosis, is 

much lower than that required to biochemically inhibit thyroid hormone 

synthesis. 

Thyroid hormone increases sensitivity to catecholamines, and many of 

the symptoms of hyperthyroidism are mediated by the resulting 

hyperadrenergic state.  Beta blockers can be used to blunt these 

symptoms without altering thyroid hormone levels, but RAI therapy 

drastically decreases hormone production. 

 

EUTHYROID SICK 

SYNDROME 
Any patient with an acute, severe illness may have abnormal thyroid 

function tests (ie, abnormal thyroid hormone and TSH levels).  The most 

common pattern is a fall in total and free T3 levels, with normal levels 

of T4 and TSH.  This condition, often referred to as euthyroid sick 

syndrome, or "low T3 syndrome," is thought to be a result of decreased 

peripheral 5'-deiodination of T4 due to caloric deprivation, elevated 

glucocorticoid and inflammatory cytokine levels, and inhibitors of 

5'monodeiodinase (eg, free fatty acids, certain medications).  There is 

a rough correlation between the severity of the underlying, non-

thyroidal illness and the fall in T3 levels.  If the non-thyroidal illness 

continues, serum T4 and TSH levels may eventually decrease as well. 

Thyroid function testing is unreliable in patients with acute illness, and 

thyroid hormone supplementation in those with euthyroid sick 

syndrome has not been found to improve clinical outcomes; therefore, 

thyroid function testing is generally not recommended in acutely ill 

patients.  On recovery from the non-thyroidal illness, patients may 

experience a modest, transient increase in serum TSH level.  This is often 

misinterpreted as subclinical hypothyroidism, and testing should be 

delayed, if possible, until the patient has returned to baseline health. 

……….. 

Central hypothyroidism is characterized by low (or inappropriately 

normal) TSH levels associated with low T4 and low or low-normal T3. 

Overt primary hypothyroidism is characterized by decreased free T4 

levels with an elevated TSH.  Subclinical hypothyroidism is characterized 

by an elevated TSH with normal T4 levels.  Serum T3 levels remain 



normal until the late stages of hypothyroidism, and measurement of T3 

levels is generally not useful in these patients. 

Riedel's (fibrous) thyroiditis is an inflammatory disorder characterized by 

fibrosclerosis of the thyroid, surrounding tissues, and often remote 

nonthyroidal structures (eg, retroperitoneum).  Subclinical or overt 

hypothyroidism may be seen, but most patients have a hard goiter. 

 

HYPOTHYROIDISM 
Euthyroid sick syndrome 

 Early/mild Prolonged/severe 

T3 ↓ ↓ 

T4 Normal ↓ 

TSH Normal ↓ 

Reverse T3 ↑ ↑ 

A patient with low serum (total) T3, normal serum (total) T4, and normal 

TSH in the setting of acute illness (eg, ulcerative colitis flare treated with 

glucocorticoids) has euthyroid sick syndrome (ESS). 

T4 is produced exclusively in the thyroid gland, whereas T3 is produced 

mainly by peripheral conversion of T4 by deiodination.  ESSencompasses 

a variety of alterations in thyroid physiology, the most common of which 

is termed "low T3 syndrome" and is thought to be the result of 

decreased conversion of T4 to T3.  Factors in acute illness that inhibit 

peripheral deiodination include high endogenous cortisol levels, 

inflammatory cytokines (eg, tumor necrosis factor), starvation, and 

certain medications (eg, glucocorticoids, amiodarone). 

TSH and T4 levels are often normal in ESS, although they also may fall in 

severe or prolonged cases; thus, ESS may represent a transient central 

hypothyroidism rather than a true euthyroid state.  In light of these 

changes, thyroid function tests must be interpreted with caution in 

acutely ill patients.  ESS does not usually require treatment, and 

abnormal results should be followed up with repeat testing once the 

patient has returned to baseline health. 

…….. 



Hospitalized patients, particularly those in intensive care units, can have 

reduced levels of plasma binding proteins (eg, thyroxine-binding 

protein, transthyretin, albumin).  Because most T4 circulates in bound 

form, this leads to a significant drop in total T4 levels, although free 

hormone levels are unaffected.  The serum (total) T4 level is normal in 

this patient. 

Thyroid hormones undergo significant enterohepatic circulation, 

with reabsorption in the jejunum and upper ileum.  Excessive fecal loss 

of thyroid hormone can occur in small intestinal 

disease (eg, Crohn disease, celiac disease).  Ulcerative colitis does not 

directly involve the small intestine and is unlikely to affect reabsorption. 

Iodine deficiency can cause primary hypothyroidism, characterized by 

elevated TSH and low T4 levels. 

Only 15%-20% of circulating T3 is produced directly by the thyroid 

gland; decreased secretion from the thyroid gland is not a major 

contributor to low T3 in ESS. 

 

Although this patient comes in due to memory problems, several 

features of her presentation suggest she most likely has 

hypothyroidism. In addition to memory changes, she has several 

manifestations of hypothyroidism, including: 

• Weight gain due to decreased metabolic rate 

• Hoarseness due to matrix glycosaminoglycan accumulation in 

tissue interstitial spaces (which can also cause coarse hair and 

skin) 

• Constipation due to decreased gut motility 

• Fatigue due to overall slowing of metabolic processes 

Confirming hypothyroidism as an etiology of her presentation is 

important because administration of levothyroxine will 

quickly reverse her symptoms.  Hypothyroidism presenting as memory 

problems can sometimes be difficult to distinguish from for 

pseudodementia, a presentation of major depression in the 

elderly.  Although this patient has several features of depression (eg, 

poor concentration, decreased energy, sleep disturbances, weight gain), 

she does not clearly have depressed mood or anhedonia; furthermore, 

depression would not explain her hoarseness and constipation. 



………………. 

Alzheimer disease presents with early problems in visuospatial abilities 

(eg, getting lost in their neighborhood) and anterograde memory 

formation.  Old memories tend to be preserved.  Personality and 

behavioral changes (eg, hypersexuality, agitation) may occur as the 

disease progresses.  Hallucinations and changes in alertness are 

late findings.  Unlike Alzheimer disease, dementia with Lewy bodies 

presents with alterations in alertness, visual hallucinations, and 

extrapyramidal symptoms.  Memory deficits occur later in the course of 

disease than in Alzheimer disease. 

Multiinfarct dementia classically causes a stepwise deterioration as 

damage from multiple strokes slowly adds up.  It is characterized by risk 

factors for vascular disease, history of cerebrovascular disease, 

and imaging evidence of strokes.  Psychiatric disturbances such as 

depression and agitation are common. 

NPH is characterized by dementia, abnormal gait, and urinary 

incontinence.  The gait is broad-based and shuffling and patients tend to 

be bradykinetic. 

Huntington disease (HD) is an autosomal dominant neurodegenerative 

disease affecting the caudate and putamen.  The mean age of onset is 

between age 35-44.  Symptoms include choreathetoid movements, 

behavioral disturbances, and dementia. 

Chronic SDH are more common in elderly patients and those with 

alcohol use disorder due to their decreased brain volume and propensity 

for falls.  They present insidiously with headache, decreased 

consciousness, cognitive and memory deficits, balance problems, 

aphasia, or motor deficits.  This patient does not have headache or other 

symptoms most consistent with chronic subdural hematomas. 

Vitamin B12 deficiency typically presents as dementia with megaloblastic 

anemia and posterior spinal column deficits.  The most common cause is 

pernicious anemia. 

Thiamine deficiency can lead to Wernicke-Korsakoff syndrome, which 

presents as ataxia, ophthalmoplegia, and confusion (Wernicke) in 

addition to confabulation and amnesia (Korsakoff).  It is particularly 

common in patients with alcohol use disorder. 



Aspirin and laxatives are not classically associated with dementia and 

would not explain the patient's other features (eg, constipation, 

hoarseness). 

 

A patient has fatigue, weight gain, and mild diastolic hypertension, 

which together suggest hypothyroidism.  Hypothyroidism is associated 

with potential lipid abnormalities that can lead to increased risk of 

coronary atherosclerosis.  Hypothyroidism causes decreased LDL 

turnover, largely due to decreased expression and activity of LDL 

receptors, leading to elevated circulating levels of total cholesterol and 

LDL.  It also causes decreased activity of lipoprotein lipase, leading 

to hypertriglyceridemia (pure hypertriglyceridemia without 

hypercholesterolemia is uncommon). 

Patients with hypercholesterolemia should have a serum 

TSH measurement to screen for underlying hypothyroidism. If not 

already done, TSH should also be checked prior to initiation of 

statin medications (eg, atorvastatin) because untreated hypothyroidism 

can increase the risk of statin myopathy, and initiation of statins can 

cause worsening of concurrent hypothyroid myopathy (as in this patient 

with myalgias).  Treatment of hypothyroidism with levothyroxine can 

improve lipid levels, although normalization may take several months. 

………… 

Exogenous androgen use is associated with increased (or occasionally 

decreased) levels of total cholesterol and LDL and decreased 

HDL.  However, it is not associated with hypertriglyceridemia. 

Adding ezetimibe to a statin may slightly lower the risk of cardiovascular 

events for patients with established atherosclerosis; benefits in primary 

prevention are less clear.  Regardless, statins are first-line therapy for 

almost all patients. 

Fibrates (eg, gemfibrozil) can reduce the risk of pancreatitis due to very 

high triglyceride levels (eg, >1000 mg/dL) but have little benefit in 

cardiovascular prevention.  Statins reduce the risk of heart disease and 

also lower triglyceride levels, and are preferred for mild to moderate 

hypertriglyceridemia (150-500 mg/dL).  For this patient, treatment of the 

underlying hypothyroidism may normalize his serum triglycerides. 

LDL receptor mutations are seen in some patients with familial 

hypercholesterolemia (FH).  This disorder is characterized by LDL >190 



mg/dL (homozygotes can have LDL >500 mg/dL), as well as cutaneous 

xanthomas and typically a strong family history of premature 

atherosclerosis, not seen in this patient.  In addition, even when FH is 

suspected, most patients are first treated empirically with statins (ie, 

without genetic testing). 

 

Common causes of myopathy 

Connective 

tissue diseases 

• Polymyositis/dermatomyositis 

• Inclusion body myositis 

• Vasculitis 

• Overlap syndrome (mixed connective tissue 

disease) 

Endocrine/ 

metabolic 

• Hypothyroidism, thyrotoxicosis 

• Cushing syndrome 

• Electrolytes (↓ potassium, calcium, phosphorus) 

Drugs/toxins 

• Corticosteroids, statins 

• Zidovudine, colchicine 

• Alcohol, cocaine, heroin 

Miscellaneous 
• Infections, trauma, hyperthermia 

A patient has myalgias and proximal muscle weakness with an elevated 

serum creatine kinase (CK) level.  In a relatively young, otherwise healthy 

woman with fatigue and delayed deep tendon reflexes, this presentation 

is most consistent with hypothyroid myopathy.  Myopathy occurs in 

over one third of patients with hypothyroidism, and can range from an 

asymptomatic elevation in CK to myalgias, muscle hypertrophy, proximal 

myopathy, and rhabdomyolysis.  Serum CK can be elevated for years 

before a patient develops clinical symptoms of hypothyroidism, and 

there is no clear correlation between the degree of CK elevation and 

severity of muscle disease.  Inflammatory markers (eg, erythrocyte 



sedimentation rate, C-reactive protein) may be normal or mildly 

elevated. 

Initial testing should include TSH and free T4.  If thyroid studies 

are normal, additional testing, including serologic markers (eg, 

antinuclear antibodies, anti-Jo-1 antibodies) and muscle biopsy, may be 

needed to rule out other causes of myositis. 

……………. 

Myopathy with elevated CK concentration usually is not a manifestation 

of lisinopril toxicity.  The most common drugs associated with myopathy 

are corticosteroids, statins, and colchicine. 

EMG in patients with hypothyroid myopathy can be normal or show 

nonspecific changes.  It is more helpful in evaluating patients with 

polymyositis and can be considered if thyroid studies are normal. 

Polymyositis is characterized by symmetric proximal muscle 

weakness.  Sedimentation rate and CK are elevated in approximately half 

of patients, and the diagnosis can be confirmed with muscle 

biopsy.  However, myalgias are typically absent or mild and deep 

tendon reflexes are normal. 

 



This patient has 

hypothyroidism, a common 

endocrine disorder that 

causes abnormal uterine 

bleeding due to disruption 

of the hypothalamic-

pituitary-ovarian axis. 

Patients with 

hypothyroidism also 

have cool, dry skin and 

metabolic slowing, which 

often leads to cognitive (eg, 

difficulty concentrating) and 

psychiatric (eg, depression, 

increased irritability) effects. 

In patients with 

hypothyroidism, low 

thyroxine levels feed back to 

the hypothalamus and 

increase the secretion of 

thyrotropin-releasing 

hormone, stimulating the 

anterior pituitary and increasing TSH and prolactin levels. The 

resulting hyperprolactinemia inhibits the hypothalamus and anterior 

pituitary, causing decreased FSH and LH levels.  The decreased, 

nonpulsatile FSH and LH levels result in anovulation and abnormal 

uterine bleeding (eg, oligomenorrhea), as seen in this patient. 

Treatment with thyroxine hormone replacement achieves symptom 

resolution (eg, regulation of menses) and normalizes TSH and prolactin 

levels. 

……… 

Patients undergoing menopause have an elevated FSH level due to age-

related ovarian follicle depletion but normal TSH and prolactin 

levels.  The median age of menopause is 51 and patients typically 

have hot flushes and vaginal atrophy (eg, loss of rugation), making this 

diagnosis unlikely in this patient. 

Patients with functional hypothalamic amenorrhea have secondary 

amenorrhea due to low FSH levels but normal TSH and prolactin 



levels.  This type of amenorrhea typically occurs due to stress and a 

relative caloric deficiency (eg, overexercising, undereating).  Patients with 

this condition are usually underweight (ie, BMI <18.5 kg/m2) and 

have signs of estrogen deficiency (eg, vaginal atrophy). 

Elevated prolactin levels from prolactinomas cause low FSH levels, which 

result in anovulation and abnormal uterine bleeding despite normal TSH 

levels.  Prolactinomas do not typically cause depressed mood, irritability, 

or skin changes. 

PCOS causes abnormal uterine bleeding due to hyperandrogenism (eg, 

acne, hirsutism); FSH, TSH, and prolactin levels are typically 

normal.  These patients have oligomenorrhea due to chronic anovulation 

from enlarged, polycystic ovaries.  This patient's ovaries are small and 

nontender. 

Causes of recurrent pregnancy loss 

Structural 

• Uterine: fibroids, adhesions, polyps 

• Cervical insufficiency 

Chromosomal 

• Aneuploidy 

• Translocations/rearrangements 

• Mosaicism 

Immunologic/ 

Hematologic 

• Hypercoagulable disorders (eg, antiphospholipid 

syndrome) 

• Alloimmune intolerance 

Endocrine 

• Thyroid disease 

• Polycystic ovary syndrome 

• Diabetes mellitus 

• Hyperprolactinemia 

Other 

• Advancing maternal age 

• Defective endometrial receptivity 

• Decreased ovarian reserve 

• Celiac disease 

A patient has subclinical hypothyroidism (normal thyroxine level with a 

mild elevation in TSH) and a symmetrically enlarged nontender thyroid, 

consistent with chronic lymphocytic (Hashimoto) thyroiditis. 

Antithyroid peroxidase (anti-TPO) and antithyroglobulin antibodies 



are present in >90% of patients with Hashimoto thyroiditis, and high 

titers of anti-TPO antibodies are associated with an increased risk of 

progression from subclinical to overt hypothyroidism.  High titers of 

anti-TPO are also associated with increased risk of miscarriage in both 

euthyroid and hypothyroid women (possibly due to disruptions in 

thyroid metabolism, to which the body is particularly sensitive in 

pregnancy). 

Treatment with levothyroxine is recommended in patients with 

subclinical hypothyroidism who have elevated anti-TPO antibodies even 

if they do not have symptoms.  Treatment likely reduces the risk of 

future miscarriage.  The titers of anti-TPO antibodies are often highest 

early in the course of Hashimoto thyroiditis but decrease with time and 

thyroid hormone treatment. 

………… 

The risk of recurrent pregnancy loss is also increased in patients with 

antiphospholipid antibody syndrome (APS).  Anticardiolipin antibodies 

and lupus anticoagulant are typically checked in women with recurrent 

pregnancy loss.  However, APS is not associated with thyroid dysfunction 

or goiter. 

Antimitochondrial antibodies (AMA) are present in primary biliary 

cholangitis, which characteristically presents with fatigue and pruritus 

associated with elevated alkaline phosphatase levels, and may progress 

to cirrhosis. 

Thyroid-stimulating immunoglobulins (TSIs) are present in patients with 

Graves disease.  TSIs stimulate TSH receptors on the thyroid follicular 

cells, resulting in thyroid hormone overproduction rather than 

hypothyroidism. 

Antibodies against TSH receptors can block the interaction of TSH with 

its receptors on thyroid follicular cells and are a less common cause of 

hypothyroidism.  Hypothyroid individuals with TSH-blocking antibodies 

would have thyroid atrophy rather than enlargement.  Anti-TPO 

antibodies are more likely associated with miscarriage. 

 



CUSHING 

SYNDROME 

 

Weight gain, proximal muscle weakness, and hypertension are common 

presenting findings.  Patients can experience easy bruisability, dermal 

atrophy, and wide purple striae due to the catabolic effects of cortisol on 

connective tissue; however, platelet function and coagulation proteins 

are normal.  Dermatologic signs may include hyperpigmentation (in 

ACTH-dependent Cushing syndrome) and increased incidence of 

cutaneous fungal infections (eg, tinea versicolor, onychomycosis). 

Women can have features of hyperandrogenism (eg, menstrual 

irregularities, acne, hirsutism) due to co-secretion of adrenal androgens 

with cortisol. 

Hyperglycemia is common (due to peripheral insulin resistance 

and hypercortisolism-induced gluconeogenesis). Hypokalemia and 

alkalosis maybe present (due to the partial mineralocorticoid effects of 

cortisol) if cortisol levels are very high.  Once there is laboratory 

confirmation of hypercortisolism (eg, late-night salivary cortisol assay, 

24-hour urine free cortisol measurement, overnight low-dose 

dexamethasone suppression test), ACTH levels are measured to 



differentiate ACTH-dependent (eg, ACTH-secreting pituitary tumor, 

ectopic ACTH) from ACTH-independent (eg, adrenal adenoma) causes. 

………… 

 Cutaneous small-vessel vasculitis can 

be triggered by infections, medications, 

inflammatory conditions, or 

malignancy.  It presents 

with nonblanching violaceous 

petechiae that can coalesce into palpable 

purpura.  Weight gain, hyperglycemia, 

and hyperandrogenic symptoms would 

not be common. 

PCOS shares a number of features with 

Cushing syndrome, including obesity, 

irregular menstrual periods, and 

hyperandrogenism.  However, skin atrophy, muscle weakness, and 

bruisability are not characteristic. 

Vitamin C deficiency causes microvascular bleeding due to impaired 

synthesis of collagen.  Vitamin K deficiency also causes bleeding, due to 

reduced levels of coagulation factors II, VII, IX, and X.  Von Willebrand 

disease is an autosomal dominant disorder characterized by impaired 

platelet function and excessive bleeding.  However, none of these 

conditions would explain this patient's weight gain, muscle weakness, 

hyperandrogenism, hyperglycemia, and metabolic alkalosis.  In addition, 

vitamin C or K deficiencies are not common in vegans. 

 

 

 

 

 

 

 

 

 



Differential diagnosis of myopathy 

Disorder Clinical features ESR CK 

Glucocorticoi

d-induced 

myopathy 

• Progressive proximal 

muscle weakness & 

atrophy without pain or tenderness 

• Lower extremity muscles 

are more involved 

N N 

Polymyalgia 

rheumatica 

• Muscle pain & stiffness in 

the shoulder & pelvic girdle 

• Tenderness with decreased range of 

motion at shoulder, neck & hip 

• Responds rapidly to 

glucocorticoids 

↑ N 

Inflammatory 

myopathies 

• Muscle pain, tenderness & proximal 

muscle weakness 

• Skin rash & inflammatory 

arthritis may be present 

↑ ↑ 

Statin-

induced 

myopathy 

• Prominent muscle pain/tenderness 

with or without weakness 

• Rare rhabdomyolysis N ↑ 

Hypothyroid 

myopathy 

• Muscle pain, cramps & 

weakness involving the proximal 

muscles 

• Delayed tendon reflexes & 

myoedema 

• Occasional rhabdomyolysis 

• Features of hypothyroidism are 

present 

N ↑ 

CK = creatine kinase; ESR = erythrocyte sedimentation rate. 

This patient has painless muscle weakness associated with weight gain, 

bone loss, hypertension, and hirsutism, which is consistent 

with hypercortisolism (Cushing syndrome).  Although it 

is most commonly due to exogenous administration of glucocorticoids, 

Cushing syndrome can also be caused by an ACTH-producing pituitary 

tumor (Cushing disease), ectopic ACTH production (eg, small cell lung 

cancer), or primary adrenal disease.  This patient requires further workup 



(eg, urinary or salivary cortisol, plasma ACTH, adrenal or brain imaging 

depending on results) to determine the etiology. 

Regardless of etiology, myopathy in Cushing syndrome is typically 

characterized by weakness predominantly involving the proximal 

muscles and may be severe enough to interfere with daily activities.  It is 

due to the direct catabolic effects of cortisol on skeletal muscle, which 

leads to muscle atrophy. 

Glucocorticoid-induced muscle atrophy is thought to be mediated by 

the inhibition of Akt-1, an intracellular signaling molecule 

with serine/threonine kinase activity.  Interference of insulin-like growth 

factor 1 signaling may also contribute.  Furthermore, 

glucocorticoids may decrease muscle cell differentiation and protein 

synthesis. 

……… 

Hypokalemia, hypomagnesemia, and hypercalcemia can cause muscle 

weakness, and hypocalcemia can cause tetany; however, none of these 

electrolyte abnormalities would be associated with hirsutism.  In some 

patients with severe hypercortisolism (eg, due to ectopic ACTH 

syndrome), hypokalemia can develop (due to the partial 

mineralocorticoid effects of cortisol) and accentuate the muscle 

weakness;however, the weakness itself is due primarily to muscle 

atrophy caused by glucocorticoids. 

Mitochondria generate ATP by oxidative phosphorylation. Mitochondrial 

dysfunction generally involves multiple organ systems (eg, nervous 

system involvement, eye abnormalities, gastrointestinal manifestations). 

Isolated myopathy can occur but usually presents during childhood or 

adolescence with decreased exercise tolerance, muscle weakness, 

myalgias, and elevated creatine kinase. 

Muscle weakness in motor neuron disease (eg, amyotrophic lateral 

sclerosis) may be characterized by features of upper motor neuron 

(hyperreflexia and spasticity) or lower motor neuron (atrophy and 

fasciculation) dysfunction.  Inflammatory myopathies can cause 

progressive muscle weakness that is usually associated with myalgias 

and muscle tenderness.  These disorders would not typically cause 

hypertension, hirsutism, or demineralization of bone. 

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is 

an acquired inflammatory disorder characterized by demyelination of 



the peripheral nerves and nerve roots.  It presents with progressive, 

symmetric muscle weakness and is usually associated with distal sensory 

loss and diminished deep tendon reflexes. 

………… 

Inflammatory myopathies high ESR and CPK 

• Glucocorticoids --> atrophy --> N ESR and CPK 

• PMR: Inflammation --> pain (high ESR) , N CPK. No weakness 

• HoT3/4 and Statin (w/ or w/o weakness): High CPK, N ESR (no inflammation) 

Secondary causes of hypertension 

Condition Clinical clues/features 

Renal parenchymal 

disease 

• Elevated serum creatinine 

• Abnormal urinalysis (proteinuria, red blood cell 

casts) 

Renovascular disease 

• Severe hypertension with onset after age 55 

• Recurrent flash pulmonary edema 

• Rise in serum creatinine 

• Abdominal bruit 

Primary aldosteronism 
• Spontaneous or easily provoked hypokalemia 

Pheochromocytoma 

• Paroxysmal hypertension with tachycardia 

• Pounding headaches, palpitations, diaphoresis 

Cushing syndrome 

• Cushingoid body habitus 

• Proximal muscle weakness 

• Hyperglycemia 

Hypothyroidism 

• Fatigue, dry skin, cold intolerance 

• Constipation, weight gain, bradycardia 

Primary 

hyperparathyroidism 

• Hypercalcemia 

• Kidney stones 

• Neuropsychiatric symptoms 

Coarctation of the 

aorta 

• Lateralizing hypertension 

• Brachial-femoral pulse delay 



A patient's HTN, 

neuropsychiatric 

disturbances, 

hyperglycemia, 

and weight gain 

suggest 

hypercortisolism 

(Cushing syndrome) 

Other manifestations 

can include proximal 

muscle weakness, 

central adiposity with 

enlargement of the 

supraclavicular and 

dorsal neck fat 

pads,abdominal stria, 

facial rounding, and ecchymosis.  Most cases of Cushing syndrome are 

due to exogenous glucocorticoid intake, ectopic ACTH production (eg, 

small cell lung cancer), or ACTH-producing pituitary adenomas (Cushing 

disease).  Primary adrenal hypercortisolism (eg, adrenal adenoma) is less 

common.  Associated hypokalemia suggests severe 

hypercortisolism and is most often seen with ectopic ACTH-producing 

tumors. 

Initial testing for suspected 

hypercortisolism can include a 24-

hour assay for urine free cortisol, 

a late-night salivary cortisol 

measurement, or a low-dose 

dexamethasone suppression test. 

Once hypercortisolism is established, 

an ACTH level can determine whether 

it is ACTH-dependent (Cushing 

disease or ectopic ACTH production) or ACTH-independent (adrenal 

disease or exogenous glucocorticoid intake). Patients with an elevated 

ACTH should have a high-dose DXM suppression test to determine 

whether ACTH production is pituitary (DXM suppresses cortisol 

production) or ectopic (dexamethasone does not suppress cortisol). 

…………. 



Pheochromocytoma is a catecholamine-producing adrenal medullary 

tumor.  (Extra-adrenal tumors are termed paragangliomas).  In addition 

to severe hypertension, associated symptoms can include weight 

loss, tachycardia, diaphoresis, and anxiety. 

Aortic dissection causes severe chest pain radiating to the 

back.  Although it occurs most commonly in patients with hypertension, 

this patient has no other features of aortic dissection. 

Hypothyroidism can cause hypertension due to increased 

norepinephrine and aldosterone levels, leading to increased systemic 

vascular resistance.  However, other expected findings would include 

fatigue, bradycardia, depression, and skin and hair changes. 

Hyperparathyroidism typically presents with asymptomatic 

hypercalcemia.  Hyperparathyroidism can cause elevated blood pressure, 

but this patient's normal serum calcium makes this less likely. 

Renal artery stenosis (RAS) can cause severe hypertension often 

associated with flash pulmonary edema, resistant heart failure, 

and chronic kidney disease.  Patients may also have an abdominal 

bruit.  RAS is usually seen in patients with other features of 

atherosclerosis. 

Renal parenchymal disease with decreased glomerular filtration rate can 

cause resistant hypertension, but this patient's normal blood urea 

nitrogen and creatinine rule out significant renal disease. 

 

Features of Cushing syndrome 

Clinical 

manifestations 

• Central obesity 

• Skin atrophy & wide, purplish striae 

• Proximal muscle weakness 

• Hypertension 

• Glucose intolerance 

• Skin hyperpigmentation (if due to ACTH excess) 

• Depression, anxiety 

Diagnosis 

• 24-hour urinary cortisol excretion 

• Late-night salivary cortisol assay 

• Low-dose DXM suppression test 



This patient has weight gain, psychiatric symptoms, hirsutism, 

hypertension, and hyperglycemia.  This constellation of findings is 

consistent with hypercortisolism (Cushing syndrome).  This condition is 

most commonly due to exogenous administration of glucocorticoids, 

but can also be due to an ACTH-producing pituitary tumor (Cushing 

disease), ectopic ACTH production (eg, small cell lung cancer), or primary 

adrenal disease. 

The initial step in the evaluation is to confirm hypercortisolism with a 

late-night salivary cortisol assay, 24-hour urine free cortisol 

measurement, and/or overnight low-dose dexamethasone 

suppression test.  Two of these first-line tests should be abnormal to 

establish the diagnosis.  If hypercortisolism is confirmed, ACTH levels are 

measured to differentiate ACTH-dependent (ie, Cushing disease, ectopic 

ACTH) from ACTH-independent (eg, adrenal adenoma) causes. 

………… 

Early-morning cortisol levels will be low or low-normal in patients with 

primary adrenal insufficiency.  However, there is considerable overlap in 

cortisol levels in normal subjects and those with Cushing syndrome, and 

this test has low utility in the evaluation of hypercortisolism. 

The ratio of plasma aldosterone to plasma renin activity is useful to 

evaluate primary hyperaldosteronism, which typically presents with 

hypertension and hypokalemia.  This patient's hyperglycemia and 

psychiatric and menstrual symptoms are more consistent with 

hypercortisolism. 

Hyperandrogenism can be seen in Cushing syndrome due to ACTH-

induced adrenal androgen production or co-secretion of cortisol and 

testosterone by an adrenal tumor.  Testosterone levels may be useful in 

evaluating hirsutism, but would not explain this patient's constellation of 

findings consistent with Cushing syndrome. 



HYPERALDOSTERO

NISM 

 

Primary hyperaldosteronism should be suspected in any hypertensive 

patient presenting with hypokalemia. Patients with mild primary 

hyperaldosteronism may not have spontaneous hypokalemia, but they 

are prone to develop diuretic-induced hypokalemia. Severe 

hypokalemia can cause muscle cramps/weakness. Other findings 

include metabolic alkalosis and mild hypernatremia (143-147 mEq/L). 

Patients usuallydo not have peripheral edema due to spontaneous 

diuresis (aldosterone escape). 

The best screening test is early-morning plasma aldosterone 

concentration (PAC) to plasma renin activity (PRA) ratio. However, drugs 



that significantly alter the PAC/PRA ratio (eg, spironolactone, 

eplerenone, amiloride, triamterene) should be withdrawn for 4 weeks 

before testing.  A PAC/PRA ratio >20 with plasma aldosterone >15 

ng/dL suggests primary hyperaldosteronism and requires further 

confirmatory adrenal suppression testing.  Adrenal suppression testing 

usually involves salt loading and documenting inability to suppress 

serum aldosterone.  Patients with positive adrenal suppression 

testing should then undergo adrenal imaging, usually by computed 

tomography (CT) scan. 

Hyperaldosteronism is most commonly due to bilateral adrenal 

hyperplasia (50%-60%) or aldosterone-producing adrenal adenoma 

(40%-50%).  If CT scan does not reveal a discrete unilateral mass, adrenal 

vein sampling is recommended to differentiate between hyperplasia and 

adenoma.  Surgery is preferred for adenoma, and medical therapy is 

preferred for hyperplasia. 

…………… 

Chest CT scan can diagnose a lung cancer, which can sometimes be 

associated with syndrome of inappropriate antidiuretic hormone or 

Lambert-Eaton syndrome.  Lambert-Eaton syndrome usually presents 

with progressively worsening proximal muscle weakness, fatigue, ptosis, 

and autonomic dysfunction (eg, dry mouth).  Syndrome of inappropriate 

antidiuretic hormone causes hyponatremia instead of hypernatremia. 

Dexamethasone suppression test can diagnose Cushing's 

syndrome.  Patients typically develop findings such as central obesity, 

purple striae, proximal muscle wasting, glucose intolerance, and 

hypertension. 

Measurement of 24-hour urinary potassium excretion was 

used previously to document inappropriate potassium excretion.  A 24-

hour urinary potassium level >30 mEq in the presence of hypokalemia 

suggests hyperaldosteronism.  However, this test is no longer commonly 

used. 

Plasma free metanephrines would be elevated in pheochromocytoma, a 

secondary cause of hypertension.  Patients usually develop hypertension 

and the classic triad of episodic headache, sweating, and palpitations 

with tachycardia.  However, pheochromocytoma does not usually cause 

the degree of hypokalemia seen in this patient. 

 



 

This younger hypertensive patient with significant family history raises 

suspicion for a secondary cause of hypertension.  The easily induced 

hypokalemia after starting a thiazide diuretic suggests primary 

hyperaldosteronism.  Patients with mild primary hyperaldosteronism 

may not have spontaneous hypokalemia, but they are prone to 

developing diuretic-induced hypokalemia. Other findings include 

metabolic alkalosis and mild hypernatremia (143-147 mEq/L).  The best 

screening test is early-morning plasma aldosterone concentration (PAC) 

to plasma renin activity (PRA) ratio.  A PAC/PRA ratio >20 with plasma 

aldosterone >15 ng/dL suggests primary hyperaldosteronism. 

…… 

cta of the abdomen is a screening test for renovascular hypertension 

due to renal artery stenosis or fibromuscular dysplasia.  These conditions 

cause secondary hyperaldosteronism.  A PAC/PRA ratio <10 will be 

present in these patients.  Computed tomography angiogram is not 

required in this patient at this time. 

Dexamethasone suppression test can diagnose Cushing's 

syndrome.  Patients typically develop findings such as central obesity, 



purple striae, proximal muscle wasting, glucose intolerance, and 

hypertension.  This patient's normal glucose makes this unlikely. 

Thiazide diuretics can cause hypokalemia.  However, low-dose thiazide is 

usually not associated with the degree of hypokalemia seen in this 

patient. 

Urine potassium excretion by collecting 24-hour urine has been used to 

document inappropriate potassium excretion.  A 24-hour urinary 

potassium level >30 mEq in the presence of hypokalemia suggests 

hyperaldosteronism.  However, this test is no longer commonly used. 

 

 

This younger patient with significant hypertension raises suspicion for 

secondary causes of hypertension.  The hypokalemia, combined with 

computed tomography scan showing a 3-cm adrenal mass, suggests 

primary hyperaldosteronism (Conn's syndrome).  Conn's syndrome is 

usually due to an adrenal adenoma or bilateral adrenal hyperplasia. 

Patients typically develop hypertension, mild hypernatremia, 

hypokalemia, and metabolic alkalosis.  The elevated aldosterone leads 

directly to decreased renin through a feedback inhibition. 

The hypokalemia can cause muscle weakness and decreased exercise 

tolerance in some patients. 

………… 

Aldosterone increases sodium reabsorption (saves sodium), potassium 

secretion, and hydrogen secretion in the distal renal tubules.  The 

sodium reabsorption also leads to water absorption.  However, this 



is countered in a few days by a spontaneous diuresis that lowers the 

water and sodium (aldosterone escape).  This returns the volume status 

to slightly above normal and results in mild hypernatremia (143-

147mEq/L) without significant peripheral edema.  The hypokalemia 

directly increases renal bicarbonate resorption, which, combined with 

increased hydrogen secretion, results in metabolic alkalosis. 

Secondary hyperaldosteronism causes elevated renin, elevated 

aldosterone, and metabolic alkalosis.  Typical causes include 

renovascular hypertension, malignant hypertension, diuretics, and renin-

secreting tumor.  This patient's 3-cm adrenal mass makes the first 3 

causes less likely.  A renin-secreting tumor is very rare and much less 

likely than an aldosterone-secreting adenoma in this patient. 

 

 

 

 

 

 

 

 

 

 

 

 

A patient with HTN and undetectable plasma renin activity most likely 

has primary hyperaldosteronism (PH).  PH is the most common cause 

of secondary hypertension and is usually due to an adrenal adenoma or 

bilateral adrenal hyperplasia.  Patients typically develop hypertension, 

mild hypernatremia, hypokalemia, and metabolic alkalosis.  Plasma 

renin activity (PRA) is low in PH due to feedback inhibition. Hypokalemia 

and hypertension with suppressed PRA may also be seen in congenital 

adrenal hyperplasia, Cushing's syndrome, or exogenous 

mineralocorticoid intake. 



Secondary causes of hypertension 

Condition Clinical clues/features 

Renal parenchymal 

disease 

• Elevated serum creatinine 

• Abnormal urinalysis (proteinuria, red blood cell 

casts) 

Renovascular disease 

• Severe hypertension with onset after age 55 

• Recurrent flash pulmonary edema 

• Rise in serum creatinine 

• Abdominal bruit 

Primary 

aldosteronism 

• Spontaneous or easily provoked hypokalemia 

Pheochromocytoma 

• Paroxysmal hypertension with tachycardia 

• Pounding headaches, palpitations, diaphoresis 

Cushing syndrome 

• Cushingoid body habitus 

• Proximal muscle weakness 

• Hyperglycemia 

Hypothyroidism 

• Fatigue, dry skin, cold intolerance 

• Constipation, weight gain, bradycardia 

Primary 

hyperparathyroidism 

• Hypercalcemia 

• Kidney stones 

• Neuropsychiatric symptoms 

Coarctation of the 

aorta 

• Lateralizing hypertension 

• Brachial-femoral pulse delay 

 

Serum potassium may be normal initially in patients with PH, but 

treatment with diuretics may trigger severe, symptomatic 

hypokalemia.  Although aldosterone causes increased renal reabsorption 

of sodium, most patients with PH do not have edema or clinically 

significant hypernatremia due to aldosterone escape. 



 

……….. 

ACE inhibitors decrease conversion of angiotensin I to angiotensin 

II.  Aldosterone levels are decreased and PRA is reflexively 

increased.  ACE inhibitors are associated with hyperkalemia and a rise in 

creatinine due to reduced glomerular filtration rate. 

Malignant hypertension is characterized by markedly elevated blood 

pressure with end-organ damage to the eye (eg, retinal hemorrhages, 

papilledema), kidney (eg, nephrosclerosis), and central nervous system 

(eg, hemorrhage, encephalopathy).  It also causes secondary 

hyperaldosteronism with elevated PRA.  This patient's normal creatinine 

and undetectable PRA make malignant hypertension less likely. 

Diuretic use in the absence of PH may also cause hypokalemia, but it is 

associated with a compensatory rise in PRA. 

Unilateral renal artery stenosis is characterized by hypertension, 

abdominal bruits, and episodes of flash pulmonary 

edema.  Renovascular hypertension also causes a rise in PRA, leading to 

secondary hyperaldosteronism. 

 

 

 



 

Clinical features of primary hyperaldosteronism 

Clinical 

presentation 

• Hypertension, metabolic alkalosis, hypokalemia, mild 

hypernatremia 

• No significant peripheral edema due to aldosterone escape 

Diagnosis 

• Elevated plasma aldosterone, low plasma renin 

• Plasma aldosterone to plasma renin activity ratio 

>20 suggests diagnosis 

• Adrenal suppression testing after oral saline load 

confirms diagnosis 

• Abdominal imaging (eg, CT) & adrenal venous sampling to 

distinguish between unilateral adrenal adenoma & bilateral 

adrenal hyperplasia 

Treatment 

Unilateral adrenal adenoma 

• Surgery (preferred) 

• Aldosterone antagonists (eg, spironolactone, eplerenone) 

for poor surgical candidates or patients refusing surgery 

Bilateral adrenal hyperplasia: Aldosterone antagonists 

This patient's presentation of hypertension, hypokalemia, and computed 

tomography (CT) scan showing an adrenal mass is consistent 

with primary hyperaldosteronism.  The condition is usually due to an 

adrenal adenoma or bilateral adrenal hyperplasia.  Diagnosis 

is suggested byelevated plasma aldosterone concentration with plasma 

aldosterone to renin ratio >20.  The elevated aldosterone leads directly 

to decreased renin through a feedback inhibition.  Adrenal suppression 

testing after oral saline load can confirm the diagnosis.  Adrenal imaging 

with CT scan and adrenal venous sampling can usually 

distinguish between unilateral adrenal adenoma and bilateral adrenal 

hyperplasia.  Surgery is preferred for unilateral adrenal 

adenoma.  Medical therapy is recommended for patients with bilateral 

adrenal hyperplasia or with unilateral adrenal adenoma who refuse 

surgery or are poor surgical candidates. 

Spironolactone is an aldosterone antagonist and the preferred initial 

medical therapy.  However, spironolactone is also a progesterone and 

androgen receptor antagonist that can cause significant side effects in 

both men (eg, decreased libido, gynecomastia) and women (eg, breast 

tenderness, menstrual irregularities).  Eplerenone is a very selective 



mineralocorticoid antagonist with a very low affinity for progesterone 

or androgen receptors.  It has fewer endocrine side effects and is an 

alternate therapy. 

………… 

Some patients may still have persistent hypertension despite 

aldosterone antagonist therapy.  Additional antihypertensives such as 

thiazide diuretics (eg, chlorthalidone) or angiotensin-converting-enzyme 

inhibitors (eg, ramipril) are usually recommended for blood pressure 

control in these patients.  However, they are not the best initial therapy. 

Clonidine, hydralazine, and verapamil are not initially preferred as 

medical therapy for primary hyperaldosteronism.  They are 2nd- or 3rd-

line antihypertensives that may be used in some patients with persistent 

hypertension despite adequate 1st-line medical therapy. 

 

HIRSUTISM 
Causes of hyperandrogenism in women 

Diagnosis Clinical features 

PCOS 

Oligo-ovulation, clinical or biochemical 

hyperandrogenemia, polycystic ovaries on 

imaging, no evidence of another diagnosis 

Nonclassic CAH 
Oligo-ovulation, hyperandrogenemia, 

↑ 17-hydroxyprogesterone levels 

Ovarian/adrenal 

tumors 

Older age, rapidly progressive symptoms, 

↑ androgen levels (>3 times upper limit of normal) 

Hyperprolactinemia Amenorrhea, galactorrhea, ↑ prolactin levels 

Cushing syndrome 

Cushingoid features, nonsuppressible 

dexamethasone suppression test, ↑ 24-hour 

urinary free cortisol 

Acromegaly Excessive growth, ↑ GH & IGF-1 levels 

CAH = congenital adrenal hyperplasia; GH = growth hormone; 

IGF-1 = insulin-like growth factor 1; PCOS = polycystic ovary syndrome. 

Although most women with hirsutism (excessive terminal hair growth) 

have polycystic ovary syndrome (PCOS), rapid-onset hirsutism (eg, <1 

year), particularly with virilization (eg, temporal balding, excessive 

muscular development, enlarged clitoris), suggests very high androgen 



levels due to an androgen-secreting neoplasm of the ovaries or 

adrenal glands. 

The primary ovarian androgens are testosterone, androstenedione, 

and dehydroepiandrosterone (DHEA).  The adrenals also produce these 

androgens as well as DHEA sulfate (DHEAS).  Therefore, women with 

a suspected androgen-producing tumor should be evaluated with 

serumtestosterone and DHEAS levels: 

• Elevated testosterone levels with normal DHEAS levels suggest 

an ovarian source (more common). 

• Elevated DHEAS levels suggest an adrenal tumor (far less 

common). 

DHEAS and DHEA have negligible intrinsic androgenic action but are 

converted to androstenedione and subsequently to testosterone in 

peripheral tissues. 

………….. 

Congenital adrenal hyperplasia (CAH) due to 21-hydroxylase deficiency 

causes elevated androgen precursors (eg, 17-hydroxyprogesterone). 

Female infants with classic CAH present at birth with ambiguous 

genitalia.  In contrast, women with nonclassic CAH due to partial 21-

hydroxylase deficiency develop hyperandrogenism from late childhood 

to early adulthood.  However, symptoms are typically slowly progressive 

over years.  Initial testing is with a basal 17-hydroxyprogesterone level; 

an ACTH stimulation test may be performed in patients with a 

moderately elevated basal screening for diagnosis. 

Imaging studies prior to biochemical confirmation of hyperandrogenism 

can be misleading because many patients have nonfunctioning adrenal 

and ovarian masses that have no disease manifestations.  If DHEAS levels 

are elevated, an abdominal CT scan is performed to evaluate the adrenal 

glands. 

Excessive body hair is common in women with acromegaly (elevated 

growth hormone increases insulin-like growth factor 1 levels). However, 

hair growth is usually not rapidly progressive, and other clinical features 

of acromegaly (eg, enlarging facial features, macroglossia) are typically 

seen. 

An increased LH to FSH ratio is sometimes seen in PCOS; however, it 

is not diagnostic as results are inconsistent.  Hirsutism is common in 



patients with PCOS but is typically chronic and slowly progressive, 

beginning around puberty. 

 

Women normally produce a number of androgens, including 

testosterone (T), androstenedione (AS), dehydroepiandrosterone 

(DHEA), and dehydroepiandrosterone sulfate (DHEAS).  AS, DHEA, and 

T are produced by both the ovaries and the adrenals.  In 

contrast, DHEAS is produced predominantly in the adrenal glands. 

This patient has an adrenal mass with rapidly progressive (ie, over 

weeks) hirsutism (excess terminal hair growth) and virilization (eg, 

clitoromegaly), suggesting very high androgen levels due to an 

androgen-producing neoplasm.  Most androgen-producing adrenal 

tumors overproduce DHEAS.  Although DHEA and DHEAS are used as 

diagnostic markers, they have negligible androgenic activity, and the 

clinical features are due to the conversion of DHEA and DHEAS to more 

potent androgens (ie, AS and T).  Therefore, this patient would most 

likely have elevated DHEAS and T levels.  LH would be low due to 

negative feedback by T. 

………… 

Low androgen with low LH levels would be seen in hypopituitarism with 

hypogonadotropic hypogonadism, which can cause amenorrhea but 

would have other manifestations of ovarian insufficiency (eg, hot flashes, 

vaginal dryness) rather than hirsutism and virilization. 

Virilizing ovarian tumors can release large amounts of T, leading to 

suppression of LH release.  DHEAS would be normal as adrenal 

androgen secretion is regulated primarily by ACTH rather than 

LH.  However, this patient's pelvic ultrasound does not reveal an ovarian 

tumor. 

Polycystic ovary syndrome (PCOS) can cause hyperandrogenism with 

ovulatory dysfunction.  T and LH would be increased, and some patients 

have increased adrenal androgen production as well.  However, this 

patient's ovaries have normal morphology, and rapidlyprogressive 

hirsutism with virilization would be unusual in PCOS. 

Patients with idiopathic hirsutism have normal androgen and LH 

levels.  However, symptoms would be more slowly progressive, and 

menstrual cycles would be normal. 



ADRENAL 

INSUFFICIENCY 
Primary adrenal insufficiency 

Etiology 

• Autoimmune adrenalitis (most common) 

• Infection (eg, tuberculosis) 

• Metastatic infiltration 

Clinical 

features 

• Fatigue, weakness, anorexia/weight loss 

• Nausea, vomiting, abdominal pain 

• Salt craving, postural hypotension 

• Hyperpigmentation 

• Acute adrenal crisis: confusion, hypotension/shock 

Laboratory 

findings 

• Hyponatremia, hyperkalemia, eosinophilia 

• Low morning cortisol, high ACTH 

Treatment 

• Glucocorticoids (eg, hydrocortisone, prednisone) 

• Mineralocorticoids (eg, fludrocortisone) 

A patient has typical features of primary adrenal insufficiency (PAI), 

also known as Addison disease.  The initial symptoms of PAI often are 

nonspecific and can include fatigue, malaise, weakness, and weight 

loss.  Gastrointestinal symptoms (eg, nausea, abdominal pain, 

diarrhea) occur in up to 90% of patients.  Aldosterone deficiency 

causes volume depletion and cortisol deficiency causes loss of vascular 

tone; these changes can manifest as hypotension, postural dizziness, or 

syncope.  Skin signs can include generalized or 

patchy hyperpigmentation (due to cosecretion of melanocyte-

stimulating hormone with ACTH) and sometimes vitiligo (due to 

autoimmune destruction of melanocytes). 

The secretion of antidiuretic hormone (ADH) is increased in PAI; this 

results from both nonosmotic stimulus for ADH release in the setting of 

hypovolemia and reduced inhibition of ADH in the setting of reduced 

cortisol.  With increased ADH secretion there is increased water 

retention that leads to hyponatremia, the most common electrolyte 

abnormality in PAI.  Aldosterone deficiency also leads to renal potassium 

retention; therefore, hyperkalemia is usually present as well. 

…………… 

Hypoglycemia is a potential complication of cortisol deficiency in PAI, 

and can be triggered by fasting, infection, or alcohol 



consumption.  Hyperglycemia is not seen in the absence of preexisting 

type 1 diabetes mellitus. 

Hyponatremia, rather than hypernatremia, is the most common 

electrolyte abnormality in PAI and is due to increased ADH secretion. 

PAI can cause mild hypercalcemia due to increased release of calcium 

from the bones, increased proximal tubular calcium absorption, and 

volume contraction.  PAI with concurrent hypoparathyroidism leading to 

hypocalcemia can be seen in the polyglandular autoimmune syndrome 

type 1 but is extremely rare. 

In addition to potassium retention, aldosterone deficiency also 

stimulates renal retention of hydrogen and chloride ions, leading to a 

mild hyperchloremic metabolic acidosis. 

 

A patient likely has primary adrenal insufficiency (PAI) (also known as 

Addison disease), which most commonly results from an autoimmune 

response against the bilateral adrenal cortex.  It often occurs in 

conjunction with other autoimmune disease (eg, primary 

hypothyroidism, vitiligo). 

The clinical manifestations of PAI result from a deficiency of hormone 

production in all 3 layers of the adrenal cortex.  Reduced 

mineralocorticoid (mainly aldosterone) production leads to renal sodium 

wasting with consequent hypovolemia (and weight loss), hypotension, 

and orthostasis.  Reduced glucocorticoid (eg, cortisol) production 

causes fatigue and contributes to hypotension.  There is also decreased 

negative feedback on ACTH, which leads to high levels of both ACTH 

and its precursor, proopiomelanocortin (POMC); this 

causes hyperpigmentation of the skin and mucous membranes due to 

increased levels of melanocyte-stimulating hormone, which is also 

derived from POMC.  A peripheral eosinophilia is common, likely due to 

reduced migration of eosinophils from the bloodstream into the tissues 

in the setting of low cortisol.  For unclear reasons, abdominal 

pain/tenderness and normocytic anemia are often present as well. 

Reduced production of adrenal androgens (eg, dehydroepiandrosterone) 

can lead to decreased libido and secondary sexual characteristics 

(eg, pubic hair); these effects are typically only seen in women because 

testicular androgen production continues in men. 



……….. 

Anorexia nervosa can present with weight loss and amenorrhea; 

however, it would not explain hyperpigmented mucous membranes and 

requires a BMI ≤18.5 kg/m2 for diagnosis. 

Diuretic overuse can lead to hypovolemia, hypotension, and orthostatic 

symptoms; however, it would not explain this patient's hyperpigmented 

mucous membranes, peripheral eosinophilia, and abdominal pain. 

SCLC can cause weight loss and sometimes presents with ectopic 

production of ACTH; however, this leads to hypercortisolism (eg, weight 

gain, hypertension) rather than adrenal insufficiency. 

Peripheral eosinophilia is common with parasitic infection (eg, 

strongyloidiasis); however, parasitic infection is less likely in the absence 

of fever and would not explain hyperpigmented mucous membranes. 

Viral gastroenteritis can cause fatigue, weight loss, and gastrointestinal 

distress, but the symptoms typically resolve on their own within about a 

week.  The several-month duration of this patient's symptoms, combined 

with hyperpigmented mucous membranes, makes PAI more likely. 

 

A patient has several features of chronic primary adrenal 

insufficiency (PAI), including weight loss, abdominal pain, and 

fatigue.  Hyperpigmentation is a common finding and is due to 

cosecretion of melanocyte-stimulating hormone with ACTH (both are 

derived from proopiomelanocortin), which is increased in response to 

cortisol deficiency.  In addition, loss of mineralocorticoid production can 

cause hypotension, hyponatremia, and hyperkalemia.  Eosinophilia and 

hyperplasia of lymphoid tissue (eg, tonsils) are common but nonspecific 

findings. 

Autoimmune adrenalitis is responsible for >90% of cases of PAI in 

developed countries.  It is due to autoantibodies against adrenal 

enzymes that are responsible for corticosteroid synthesis.  Autoimmune 

adrenalitis can occur as an isolated disorder or in association with other 

autoimmune syndromes (eg, primary hypothyroidism, vitiligo). 

……. 



Bilateral adrenal hemorrhage due to sepsis (eg, N meningitidis) can lead 

to PAI; however, this is less common, and the onset of clinical features is 

typically acute and dramatic. 

Hyperfunctioning adrenal tumors are a potential cause of 

hypercortisolism, but not PAI.  Bilateral adrenal metastasis can cause PAI 

but this is a rare occurrence. 

Exogenous glucocorticoids can suppress pituitary secretion of ACTH 

and hypothalamic production of corticotropin-releasing hormone, 

leading to central (secondary) adrenal insufficiency.  In contrast to PAI, 

secretion of melanocyte-stimulating hormone is not increased so 

patients do not display hyperpigmentation.  Also, 

because mineralocorticoid production is controlled by the renin-

angiotensin system; aldosterone levels are normal and hyperkalemia is 

not seen with central adrenal insufficiency. 

PAI in HIV disease can be due to opportunistic infections (eg, 

cytomegalovirus, atypical mycobacteria, fungal infections) or inhibition 

of glucocorticoid synthesis by azole antifungal drugs.  However, this 

patient has no apparent opportunistic infections, and her other 

autoimmune findings make autoimmune adrenalitis more likely. 

PAI due to tuberculosis (TB) is typically seen with miliary disease and is 

uncommon in developed countries.  It is unlikely that this patient 

contracted TB and so rapidly developed manifestations of TB-induced 

PAI following her trip to Thailand 6 months ago. 

Primary versus secondary adrenal insufficiency 

 Primary Secondary 

Mechanism 

• Destruction of bilateral 

adrenal cortex 

• Disruption of 

hypothalamic-pituitary axis 

Possible 

etiologies 

• Autoimmune 

adrenalitis 

• Infection, malignancy 

• Chronic glucocorticoid ther

apy 

• Infiltrative disease 

Cortisol ↓ ↓ 

Aldosterone ↓ Normal 



ACTH 
↑ 

 
↓ 

Clinical  

features 

• More severe symptoms 

• Hypovolemia 

• Hyperkalemia, hyponat

remia 

• Hyperpigmentation 

• Less severe symptoms 

• Euvolemia 

• Minimal electrolyte 

disturbance 

• No hyperpigmentation 

A patient has several symptoms consistent with adrenal insufficiency 

(AI), including weakness, abdominal pain, loss of appetite, and mild 

hyponatremia.  She also has postural hypotension and hyperkalemia, 

which further raise suspicion for AI.  Common in the postpartum period, 

AI can be due to adrenal (primary AI) or pituitary (secondary AI) disease. 

Patients with primary AI have loss of glucocorticoid, mineralocorticoid, 

and adrenal androgen secretion.  Symptoms are often severe, and 

patients may develop significant hypotension, hyperkalemia, and 

hyperchloremic acidosis.  Primary AI is also frequently associated with 

hyperpigmentation due to increased pituitary secretion of ACTH and 

melanocyte-stimulating hormone.  Autoimmune adrenalitis is the most 

common etiology for primary adrenal insufficiency and involves both 

humoral and cell-mediated immune destruction of the adrenal 

cortex.  Up to half of the patients with autoimmune adrenalitis have 

other autoimmune disorders, which may also flare up in the postpartum 

period. 

In contrast to primary AI, patients with secondary AI have only 

glucocorticoid and adrenal androgen deficiency with preservation 

of mineralocorticoid production (regulated primarily by the renin-

angiotensin system, not the pituitary).  Therefore, hyperkalemia, 

significant hypotension, and hyperchloremic acidosis are not 

seen.  Lymphocytic hypophysitis (lymphocytic infiltration of the pituitary 

gland) and Sheehan syndrome (pituitary infarction due to 

hemorrhage/hypotension during labor) are common causes of 

postpartum secondary AI.  This patient has hyperpigmentation and 

features of mineralocorticoid deficiency suggesting primary rather than 

secondary AI. 

………….. 



Undertreated hypothyroidism can cause hypotension and fatigue, but 

this patient's electrolyte abnormalities and hyperpigmentation are more 

consistent with primary AI. 

Cardiomyopathy in the postpartum/peripartum period presents with 

systolic heart failure (ie, shortness of breath, edema). 

Postpartum endometritis occurs during the first 10 days after delivery, 

most commonly in patients with prolonged rupture of membranes or 

cesarian delivery. Typical features include fever, lower abdominal pain, 

and foul-smelling vaginal discharge. 

 

 

 

 

 

 

 

 

 

A patient, who has N, weakness, and fatigue following abrupt 

discontinuation of chronic glucocorticoid therapy, most likely 

has secondary (central) adrenal insufficiency (AI), which results from 



disruption of the hypothalamic-pituitary axis (HPA).  Chronic use of 

exogenous 

glucocorticoids (eg, 

prednisone) suppresses 

the secretion of both 

corticotropin-releasing 

hormone from the 

hypothalamus and 

ACTH from the anterior 

pituitary gland.  On 

abrupt 

discontinuation of 

exogenous 

glucocorticoids, the 

pituitary gland may be 

unable to increase 

ACTH secretion to 

meet metabolic 

demands for up to 6-

12 months, resulting 

in secondary AI. 

Any patient who 

receives chronic 

glucocorticoids for ≥3 weeks is at risk for developing secondary AI, with 

the risk increasing in those who have had a longer treatment duration 

and those who have cushingoid features (eg, facial plethora, 

supraclavicular fat pad).  The diagnosis of secondary AI is confirmed by 

the measurement of low levels of both morning cortisol and ACTH. 

Because aldosterone secretion from the adrenal cortex is mediated 

primarily by angiotensin II rather than ACTH, aldosterone levels are 

normal in secondary AI.  Mild hyponatremia may be present because 

cortisol deficiency can increase ADH secretion, but otherwise, electrolyte 



abnormalities in secondary AI are typically minimal. 

 

………… 

Primary AI results from the destruction of all 3 layers of the bilateral 

adrenal cortex (eg, autoimmune adrenalitis).  There are low levels of 

both cortisol and aldosterone, and ACTH levels are increased due to the 

absence of cortisol-induced negative feedback on the HPA.  The low 

aldosterone levels cause hyperkalemia and hypovolemia, with 

hypovolemia inducing a more prominent increase in ADH secretion and 

more pronounced hyponatremia than occurs in secondary AI.  In 

addition, the increased ACTH levels cause hyperpigmentation via 

increased levels of the precursor of ACTH, proopiomelanocortin. 

Increased ACTH and cortisol levels can be seen physiologically in 

response to stress or pathologically in ACTH-dependent Cushing 

syndrome (ie, Cushing disease, ectopic ACTH production). 



 

A patient has chronic weakness, weight loss, hyponatremia, and 

hyperkalemia associated with a low-normal cortisol level.  This is a 

typical presentation of primary adrenal insufficiency (PAI), also known 

as Addison disease.  PAI can be due to autoimmune adrenalitis, 

infections (eg, tuberculosis), malignancy, or adrenal hemorrhage.  The 

initial symptoms are nonspecific and include fatigue, weakness, 

and weight loss.  Gastrointestinal symptoms occur in most 

patients.  Aldosterone deficiency causes volume depletion, which can 

manifest as hypotension or syncope.  Skin signs can include 

hyperpigmentation or vitiligo.  Almost all patients 

have hyponatremia due to salt wasting, volume depletion, 

and increased antidiuretic hormone release.  Most also have 

hyperkalemia due to aldosterone deficiency. 

The initial evaluation should include an 8 AM serum 

cortisol and plasma ACTH. 

• A low cortisol level (<5 µg/dL) with high ACTH confirms PAI, and 

a low cortisol level with low ACTH suggests central (pituitary 

[secondary] or hypothalamic [tertiary]) adrenal insufficiency.  

• A high or high-normal cortisol level (>15 µg/dL) essentially rules 

out PAI.  



• Some patients with manifestations strongly suggestive of PAI 

may have low-normal cortisol levels (5-15 µg/dL) that fall within 

the normal range, as seen here.  

Because of this, and because the ACTH assay can take several days, 

an ACTH stimulation test (cosyntropin test) is usually performed 

concurrently to rapidly confirm the diagnosis.  Cosyntropin is a synthetic 

ACTH analog. 

• Infusion of a 250-µg bolus of cosyntropin normally triggers a 

rapid increase in serum cortisol.  

• In contrast, patients with PAI will not have a significant rise.  

• In addition, most patients with central adrenal insufficiency have 

a blunted (minimal or suboptimal) response due to adrenal 

atrophy from chronically low ACTH.  

• If results are indeterminate, further pituitary function testing can 

be considered. 

……….. 

Urinary cortisol levels are decreased in severe PAI, but sensitivity is too 

low for use in the initial diagnosis.  Urinary 24-hour cortisol is one of the 

first line tests in Cushing syndrome (eg, facial plethora, striae, 

hypertension at a young age). 

Cortisol is synthesized in response to hypoglycemia.  In the insulin 

hypoglycemia test, insulin is given to induce hypoglycemia, and cortisol 

levels are measured.  However, this test is technically cumbersome and 

can be hazardous in some patients. 

IV hydrocortisone is given for adrenal crisis (ie, abdominal pain, fever, 

hemodynamic instability).  This patient has chronic, stable symptoms, 

and the diagnosis should be confirmed prior to treatment. 

DXM suppresses release of ACTH from the pituitary, which subsequently 

reduces adrenal cortisol production.  The dexamethasone suppression 

tests are used to evaluate hypercortisolism (eg, Cushing) but are not 

used in PAI. 

 

 

 



 

A patient likely has primary adrenal insufficiency (PAI) given her low 

serum cortisol level, abnormal ACTH stimulation test, and 

hyperpigmentation (increased melanocyte-stimulating hormone, which, 

along with ACTH, is derived from proopiomelanocortin).  The 

resultant loss of both glucocorticoid and mineralocorticoid 

production from the adrenal glands leads to hypotension, orthostatic 

syncope, hyponatremia (salt craving), and hyperkalemia. 

The patient received appropriate initial treatment with hydrocortisone, 

which has glucocorticoid and mild mineralocorticoid activity.  However, 

most patients who have PAI and are treated with hydrocortisone alone 

may continue to have signs of mineralocorticoid deficiency, including 

hyponatremia, hyperkalemia, and orthostatic hypotension. 

Fludrocortisone is a synthetic mineralocorticoid analog that can be 

given in small doses with hydrocortisone to replace mineralocorticoid 

activity.  In contrast, patients with central (ie, hypothalamic, pituitary) 

adrenal insufficiency usually have adequate mineralocorticoid activity 

(aldosterone secretion is regulated by the renin-angiotensin system) and 

are treated with glucocorticoids alone. 

……………. 

Primary adrenal insufficiency 

Etiology 

• Autoimmune adrenalitis (most common) 

• Infection (eg, tuberculosis) 

• Metastatic infiltration 

Clinical 

features 

• Fatigue, weakness, anorexia/weight loss 

• Nausea, vomiting, abdominal pain 

• Salt craving, postural hypotension 

• Hyperpigmentation 

• Acute adrenal crisis: confusion, hypotension/shock 

Laboratory 

findings 

• Hyponatremia, hyperkalemia, eosinophilia 

• Low morning cortisol, high ACTH 

Treatment 

• Glucocorticoids (eg, hydrocortisone, prednisone) 

• Mineralocorticoids (eg, fludrocortisone) 



Midodrine is an alpha-adrenergic agonist used to treat orthostatic 

hypotension.  It may improve this patient's orthostatic symptoms but 

would not correct the other features of mineralocorticoid deficiency (eg, 

hyperkalemia). 

Switching to dexamethasone would not correct this patient's 

mineralocorticoid deficiency because this medication has only 

glucocorticoid and no mineralocorticoid activity.  Furthermore, 

hydrocortisone is generally preferred over dexamethasone for PAI 

because it has a shorter duration of action and can be given in divided 

doses to better mimic the circadian rhythm of endogenous cortisol 

secretion. 

Although hydrocortisone has both glucocorticoid and mineralocorticoid 

properties, increasing the dose to get more mineralocorticoid activity is 

likely to result in toxicity from excessive glucocorticoid exposure (eg, 

weight gain, hyperglycemia, bone loss). 

Glucocorticoids in PAI are given in the lowest dose necessary to correct 

the clinical features of deficiency, although some experts measure 

morning ACTH to confirm that the dose is not excessive.  However, 

ACTH stimulation testing is primarily used in diagnosis of adrenal 

insufficiency, and the diagnosis in this patient is already established. 

 

Sheehan syndrome 

Pathogenesis 

• Obstetric hemorrhage complicated by hypotension 

• Postpartum pituitary infarction 

Clinical 

features 

• Lactation failure (↓ prolactin) 

• Amenorrhea, hot flashes, vaginal atrophy (↓ FSH, LH) 

• Fatigue, bradycardia (↓ TSH) 

• Anorexia, weight loss, hypotension (↓ ACTH) 

• Decreased lean body mass (↓ growth hormone) 

 

A patient likely has Sheehan syndrome, which is caused by pituitary 

infarction in the setting of postpartum hemorrhage.  As in this patient, 

patients can have manifestations related to loss of multiple pituitary 

hormones, including lactation failure (due to loss of prolactin secretion), 

dry skin and fatigue (due to decreased TSH), and decreased body hair 



(due to loss of FSH and LH with central hypogonadism), in addition to 

central/secondary adrenal insufficiency (AI). 

AI is characterized by cortisol deficiency.  It presents with 

gastrointestinal symptoms (eg, abdominal pain, nausea, anorexia) and 

loss of vascular tone (eg, orthostatic hypotension).  Physiologic stress 

(eg, surgery, illness) can trigger adrenal crisis and lead to vascular 

collapse.  In addition, because cortisol acts as an inhibitor of antidiuretic 

hormone, AI often leads to the syndrome of inappropriate antidiuretic 

hormone release (SIADH) with hyponatremia. 

Although these features occur in both primary and central (ie, 

pituitary/secondary, hypothalamic/tertiary) AI, further manifestations 

differ based on the site of the hormone deficiency: 

• Primary AI (eg, Addison disease) results from destruction of 

the adrenal cortex.  ACTH is increased, and patients develop 

hyperpigmentation due to cosecretion of melanocyte-stimulating 

hormone with ACTH.  Aldosterone deficiency leads 

to hyperkalemia, salt wasting, volume contraction, and 

hypotension. 

 

• Central AI (eg, Sheehan syndrome) results from disease of the 

pituitary or hypothalamus, leading to a deficiency in ACTH; skin 

hyperpigmentation does not occur.  Because the adrenal cortex 



remains intact, aldosterone synthesis (primarily regulated by 

the renin-angiotensin-aldosterone system) is unaffected and 

the potassium is normal.  Hypotension can occur but is typically 

mild.  

 

………………….. 

This patient has Sheehan syndrome, which causes secondary AI and 

results in low ACTH.  Primary AI causes elevated ACTH and 

hyponatremia, but the potassium is typically elevated. 

Hyperaldosteronism (Conn syndrome) results in elevated serum sodium 

and low potassium.  ACTH is normal. 

Although secondary adrenal insufficiency results in low ACTH, the serum 

potassium would be normal due to the continued effects of aldosterone. 

 



HYPERCALCEMIA 

 

Causes of hypercalcemia can be categorized on the basis of parathyroid 

hormone (PTH) levels as PTH-dependent or PTH-independent: 

• PTH-independent hypercalcemia (suppressed PTH) is usually 

due to malignancy, vitamin D toxicity, or extra-renal conversion 

of 25-hydroxyvitamin D to 1,25-dihydroxyvitamin D in 

granulomatous diseases (eg, sarcoidosis). 

• PTH-dependent hypercalcemia (elevated or inappropriately 

normal PTH) is usually due to primary 

hyperparathyroidism (PHPT). 

This patient has chronic, asymptomatic hypercalcemia, most likely due to 

PHPT.  In normal individuals, elevated plasma calcium suppresses PTH 

secretion.  However, in PHPT, PTH secretion from autonomously 

functioning parathyroid adenomas or parathyroid hyperplasia is not 

suppressed.  Most patients with PHPT present with mild, asymptomatic 

hypercalcemia, although potential clinical features may include 

nephrolithiasis, osteoporosis, nausea, constipation, and neuropsychiatric 



symptoms ("stones, bones, abdominal moans, psychic groans").  In this 

patient withchronic, asymptomatic hypercalcemia and no family 

history of hypercalcemia, an elevated PTH level would be virtually 

diagnostic for PHPT. 

 

………… 

Most cases of PTH-independent hypercalcemia are due to 

malignancy.  If the PTH is suppressed, diagnostic options may include 

chest imaging (primary or metastatic lung cancer), PTH-related 

protein (humoral hypercalcemia of malignancy), scintigraphic bone scan 

(bony metastasis), and serum protein electrophoresis 

(multiple myeloma).  However, in hypercalcemia due to malignancy, 

serum calcium is typically much higher (often >14 mg/dL) than in this 

patient and more acute.  In addition, patients are more likely to be 

symptomatic (eg, polyuria, dehydration, mental status changes). 

Although elevated alkaline phosphatase can suggest a possible bone 

disorder, it is not specific enough to detail the type of bone condition 

causing the hypercalcemia. 

……….. 

• HrCa --> recheck, correct for albumin or measure free Ca 

 

• HrCa w/ High or High-normal PTH --> Lithium, FHH, PHPTH, or 

THPTH 



 

• HrCa w/ low PTH: Vit A tox, Thyrotox, Malignancy 

 

 

Hypercalcemia can be categorized as either parathyroid 

hormone (PTH) dependent (high-normal or increased PTH [eg, 

hyperparathyroidism]) or independent (low/suppressed PTH).  Humoral 

hypercalcemia of malignancy (HHM) is the most common cause of 

PTH-independent hypercalcemia and frequently presents with very high 

(eg, >14 mg/dL), symptomatic (eg, polyuria, constipation, nausea) 

calcium levels.  HHM should be strongly suspected in this patient in light 

of his smoking history, systemic symptoms (eg, fatigue, poor appetite), 

and markedly elevated calcium with low PTH. 

HHM is due to secretion of PTH-related protein (PTHrP) by malignant 

cells and is associated with squamous cell (eg, lung, head and neck), 

renal, bladder, breast, or ovarian carcinomas.  PTHrP causes increased 

bone resorption and increased reabsorption of calcium in the distal renal 

tubule.  However, PTHrP does not induce the conversion of 25-

hydroxyvitamin D to 1,25-dihydroxyvitamin D to the same extent as PTH 

does, and so 1,25-dihydroxyvitamin D levels will be low or low-normal. 

Other causes of PTH-independent hypercalcemia in malignancy include 

bony destruction by osteolytic metastasis (eg, breast, non-small cell lung 

cancer, non-Hodgkin lymphoma, multiple myeloma), increased 

production of 1,25-dihydroxyvitamin D (eg, lymphoma), and increased 

interleukin-6 levels (eg, multiple myeloma). 

……. 

Chronic kidney disease (CKD) causes decreased renal production of 

vitamin D, leading to hypocalcemia, hyperphosphatemia, and a 

compensatory rise in PTH (secondary hyperparathyroidism). 

Hydrochlorothiazide (HCTZ) increases urinary calcium reabsorption, 

which can mildly increase serum calcium levels (usually <12 

mg/dL). Severe hypercalcemia does not occur. 

Rapid bony destruction due to skeletal metastasis may cause 

hypercalcemia, but the gradual bone loss seen in osteoporosis does not 

affect serum calcium levels. 



PHPTH rarely causes severe hypercalcemia (calcium is usually <12 

mg/dL), and this patient's suppressed PTH level rules out this diagnosis. 

 Sarcoidosis and certain hematologic malignancies (eg, lymphoma) can 

cause hypercalcemia due to increased conversion of 25-hydroxyvitamin 

D to 1,25-dihydroxyvitamin D.  However, this patient's low-normal 1,25-

dihydroxyvitamin D level makes this less likely. 

 

A patient has typical symptoms of hypercalcemia, including abdominal 

pain, constipation, and polydipsia.  In light of initiation of over-the-

counter supplements for osteoporosis 3 months ago, her symptoms are 

likely due to milk-alkali syndrome (MAS).  MAS is caused by excessive 

intake of calcium and absorbable alkali (eg, calcium carbonate 

preparations used in patients with osteoporosis).  The resulting 

hypercalcemia causes renal vasoconstriction and decreased glomerular 

blood flow.  In addition, inhibition of the Na-K-2Cl cotransporter (due to 

activation of calcium-sensing receptors in the thick ascending loop) 

and impaired antidiuretic hormone activity lead to loss of sodium and 

free water.  This results in hypovolemia and increased reabsorption of 

bicarbonate (augmented by the increased intake of alkali). 

Medications that raise the risk of MAS include thiazide diuretics, 

ACE inhibitors/angiotensin II receptor blockers, and NSAIDs.  In addition 

to hypercalcemia, metabolic findings in MAS include hypophosphatemia, 

hypomagnesemia, metabolic alkalosis, and AKI.  Parathyroid hormone 

levels are suppressed. 

………… 

Diltiazem is a calcium channel blocker that can cause constipation, but it 

does not cause other symptoms of hypercalcemia (ie, polyuria and 

polydipsia). 

Diabetic ketoacidosis can be the initial presentation of type 1 diabetes 

mellitus and presents with polyuria, polydipsia, and weight 

loss.  However, new onset of type 1 diabetes is uncommon in older 

individuals, and urinalysis would show glucose and ketones. 

Hypothyroidism can cause constipation but is unlikely to lead 

to hypercalcemia and would be accompanied by other findings (eg, 

weight gain, cold intolerance, fatigue).  Hyperthyroidism (and excessive 

replacement of levothyroxine in hypothyroidism) can cause mild 



hypercalcemia due to increased bone turnover but is unlikely to cause 

constipation. 

Thiazides can be associated with mild hypercalcemia due to increased 

calcium reabsorption in the distal tubule.  However, symptomatic 

calcemia as seen in this patient would be extremely unlikely due to 

thiazide therapy alone, especially as there is no indication that her 

thiazide dose has changed. 

Excessive doses of vitamin A can increase bone turnover and lead 

to abdominal pain and hypercalcemia; however, hypercalcemia is usually 

mild, and vitamin A toxicity would also manifest as dry skin, headache, 

and blurry vision. 

HYPERPARATHYROI

DISM (HPTH) 

 

Causes of hypercalcemia can be categorized on the basis of parathyroid 

hormone (PTH) levels as PTH-dependent or PTH-independent: 

• PTH-independent hypercalcemia (suppressed PTH) is usually 

due to malignancy, vitamin D toxicity, or extrarenal conversion of 

25-hydroxyvitamin D to 1,25-dihydroxyvitamin D 

in granulomatous diseases (eg, sarcoidosis). 



• PTH-dependent hypercalcemia (elevated or inappropriately 

normal PTH) is usually due to primary 

hyperparathyroidism (PHPTH). 

This patient has hypercalcemia with an elevated PTH level, suggesting 

PHPT.  Normally, elevated plasma calcium suppresses PTH 

secretion.  However in PHPT, PTH secretion from autonomously 

functioning parathyroid adenomas or parathyroid hyperplasia is not 

suppressed.  Most patients with PHPT present with mild, asymptomatic 

hypercalcemia, but potential clinical features include nephrolithiasis, 

osteoporosis, nausea, constipation, and neuropsychiatric 

symptoms ("stones, bones, abdominal moans, psychic groans").  Serum 

phosphorus is often normal but can be low in moderate-to-severe PHPT. 

……….. 

SHPTH is characterized by increased secretion of PTH in response to 

hypocalcemia.  It is a common finding in chronic kidney disease due to 

inadequate phosphate excretion and low 1,25-hydroxyvitamin D 

levels.  Serum phosphorus will be high and calcium will be low or low-

normal.  Long-standing secondary hyperparathyroidism can lead to 

autonomous PTH secretion (tertiary hyperparathyroidism), but this is 

typically seen in patients with end-stage renal disease (eg, on 

hemodialysis) and would be very unusual with a creatinine of 1.6 

mg/dL.  It is associated with very high PTH levels. 

Hypercalcemia of malignancy is usually due to secretion of PTH-related 

protein and is characterized by severe hypercalcemia (typically >14 

mg/dL) and a suppressed PTH level. 

Milk-alkali syndrome is caused by excessive ingestion of calcium and 

absorbable alkali (eg, calcium-containing antacids).  Calcium would be 

elevated, but PTH would be suppressed. 

Circulating levels of calcium and PTH are normal in primary 

osteoporosis. 

 

 

 

 



MILK ALKALI 

SYNDROME 

 

A patient has acute kidney injury associated with hypercalcemia 

and metabolic alkalosis (ie, increased serum bicarbonate).  In light of 

her recent use of over-the-counter antacids, this most likely 

represents milk-alkali syndrome.  Milk-alkali syndrome is due to 

excessive intake of calcium and absorbable alkali, usually in the form 

of calcium carbonate taken for heartburn (eg, antacids) or osteoporosis. 

Hypercalcemia in milk-alkali syndrome causes renal vasoconstriction and 

decreased glomerular blood flow.  In addition, inhibition of the Na-K-2Cl 

cotransporter (due to activation of calcium-sensing receptors in the thick 

ascending loop) and impaired activity of antidiuretic hormone lead to 

the loss of sodium and free water.  This results 

in hypovolemia and increased reabsorption of bicarbonate (augmented 

by the increased intake of alkali).  Risk factors include chronic kidney 

disease and concurrent use of thiazide diuretics (which promote 

volume depletion and calcium retention), ACE inhibitors, 

or nonsteroidal anti-inflammatory drugs (which decrease glomerular 

filtration). 

Milk-alkali syndrome 

Pathophysiology 

• Excessive intake of calcium & absorbable alkali 

• Renal vasoconstriction & decreased GFR 

• Renal loss of sodium & water, reabsorption of 

bicarbonate 

Symptoms 

• Nausea, vomiting, constipation 

• Polyuria, polydipsia 

• Neuropsychiatric symptoms 

Laboratory 

findings 

• Hypercalcemia 

• Metabolic alkalosis 

• Acute kidney injury 

• Suppressed PTH 

Treatment 

• Discontinuation of causative agent 

• Isotonic saline followed by furosemide 

GFR = glomerular filtration rate; PTH = parathyroid hormone. 



Evaluation of milk-alkali syndrome should include measurement 

of serum parathyroid hormone (PTH), which would be expected to 

be suppressed.  Additional findings can include hypophosphatemia due 

to intestinal binding of phosphate by calcium carbonate, 

and hypomagnesemia due to decreased renal reabsorption of 

magnesium.  Initial management includes isotonic saline followed by 

loop diuretics (eg, furosemide). 

………………. 

Bisphosphonate-induced osteonecrosis is rare in patients on low-

dose bisphosphonates for osteoporosis and is typically associated with 

local pain (eg, in the mandible) and exposed bone. Bisphosphonates 

generally cause hypocalcemia, not hypercalcemia. 

Primary hyperparathyroidism can cause hypercalcemia and increased 

renal production of 1,25-dihydroxyvitamin D.  However, it does not 

cause alkalosis, and when renal insufficiency occurs, it is usually 

associated with more severe hypercalcemia. 

Overdiuresis with thiazide diuretics (eg, chlorthalidone) can 

cause hypercalcemia, hypomagnesemia, and a contraction alkalosis with 

renal insufficiency.  However, this is usually associated with hypokalemia, 

and not hypophosphatemia. 

 



HYPOCALCEMIA 

 

A patient with fatigue and weakness has symptomatic 

hypocalcemia.  The first step in evaluating hypocalcemia is 

to measure the serum albumin level because hypoalbuminemia lowers 

total circulating calcium (measured on the basic metabolic profile) 

without affecting the metabolically active ionized calcium concentration 

(pseudohypocalcemia).  If albumin is low, a corrected calcium level can 

be calculated (corrected calcium = [measured calcium] + 0.8 × [4.0 g/dL 

− serum albumin in g/dL]).  Once true hypocalcemia is confirmed, the 

next step is to exclude causes such as massive blood transfusion, 

whereby citrate in transfused products binds to ionized calcium; and 

hypomagnesemia, which causesresistance to parathyroid hormone 

(PTH), the hormone that regulates minute-to-minute calcium 

concentrations.  This patient has a normal albumin level, has not had any 

transfusions, and has a normal serum magnesium level. 

PTH is secreted in response to hypocalcemia, and hypocalcemia may 

develop when PTH secretion is insufficient.  Therefore, patients with 

hypocalcemia should have a serum PTH level measured to exclude 

hypoparathyroidism (eg, autoimmune).  This patient's PTH level 

isappropriately elevated given her hypocalcemia.  In contrast to PTH, 



vitamin D regulates calcium levels over the longer term.  Therefore, once 

hypoparathyroidism has been excluded, the next step is to measure 

a serum 25-hydroxyvitamin D level to rule out vitamin D 

deficiency.  Common causes of vitamin D deficiency include inadequate 

dietary intake, inadequate sunlight exposure (which converts 7-

dehydrocholesterol to vitamin D3 in the skin), and 

malabsorptive disorders.  Levels of 1,25-dihydroxyvitamin D correlate 

with PTH activity rather than total body vitamin D stores and are not 

usually measured. 

……….. 

Parathyroid scintigraphy is used to localize parathyroid adenomas in 

patients with hyperparathyroidism, which presents with hypercalcemia 

(not hypocalcemia). 

Fibroblast growth factor 23 (FGF23) lowers phosphate levels by 

decreasing intestinal absorption and increasing urinary excretion of 

phosphate.  Elevated plasma FGF23 levels are seen in patients with 

phosphate retention and secondary hyperparathyroidism due to chronic 

kidney disease. 

Ectopic production of PTH-rp causes humoral hypercalcemia of 

malignancy; patients have hypercalcemia with suppressed PTH levels. 

A skeletal survey is used in evaluation of multiple myeloma, which 

typically causes hypercalcemia and primarily occurs in olderadults.  It has 

less utility in the evaluation of hypocalcemia. 

ALP can be elevated in chronic or severe vitamin D deficiency but has 

low sensitivity; directly measuring vitamin D is preferred. 

 

A patient has symptomatic hypocalcemia associated with significant 

hypomagnesemia and hypophosphatemia.  Hypomagnesemia is very 

common in hospitalized alcoholics and can cause hypocalcemia by 

inducing resistance to parathyroid hormone (PTH) as well as by 

decreasing PTH secretion.  The cause of hypomagnesemia in alcoholics 

is multifactorial, and may include urinary losses, malnutrition, acute 

pancreatitis, and diarrhea.  This patient has additional features 

of malnutrition/malabsorption including anemia and mild 

hypoalbuminemia. 



Hypocalcemia due to hypomagnesemia is typically refractory to 

treatment with calcium unless magnesium is replaced as well.  Although 

PTH levels increase rapidly after magnesium replacement, hypocalcemia 

takes longer to improve because PTH resistance persists despite 

improvement in magnesium levels.  Despite PTH deficiency, phosphorus 

levels are normal or low in magnesium deficiency; this is possibly due to 

intracellular phosphorus depletion. 

…… 

Extracellular deposition of calcium can lead to hypocalcemia.  This may 

occur in patients with hyperphosphatemia, osteoblastic bone metastasis, 

and acute pancreatitis.  This patient has chronic abdominal pain but no 

specific features of acute pancreatitis. 

About 50% of circulating calcium is protein bound, predominantly to 

albumin.  Consequently, serum total calcium varies with albumin 

concentration.  Interpretation of serum calcium levels requires correcting 

for the serum albumin level (serum calcium concentration falls by 0.8 

mg/dL for every 1 gm/L decrease in albumin).  This patient's serum 

calcium is low even after correcting for the mild hypoalbuminemia. 

Hypophosphatemia generally coexists with hypomagnesemia in 

alcoholic patients.  Decreased gastrointestinal absorption and increased 

renal loss of phosphate are causes of hypophosphatemia in 

alcoholism.  Hypophosphatemia itself does not cause hypocalcemia. 

Resistance to PTH (pseudohypoparathyroidism) may result in 

hypocalcemia with high PTH and high phosphate levels.  This condition 

is very rare and is usually associated with characteristic facial features (ie, 

Albright hereditary osteodystrophy). 

 

Approximately 40%-45% of total blood calcium is bound to albumin and 

other plasma proteins, the remainder is transported in the blood 

as ionized calcium (40%-55%) or complexed with phosphate and other 

anions (5%-15%).  As a result, patients with hypoalbuminemia may have 

a significant deficit in total blood calcium.  However, the ionized plasma 

calcium (physiologically active form) is hormonally regulated and 

remains stable. 

Assessing the clinical significance of hypocalcemia detected in a 

common serum metabolic panel requires correction for the serum 

albumin concentration.  The serum calcium concentration decreases 



by 0.8 mg/dL for every 1 g/dL decrease in serum albumin; the 

corrected calcium level can be calculated using the following formula: 

Corrected calcium = (measured total calcium) + 0.8 × (4.0 g/dL − serum 

albumin in g/dL) 

This patient with nephrotic syndrome (heavy proteinuria, 

hypoalbuminemia, edema) has a corrected calcium of 8.94 mg/dL ([7.5 

mg/dL] + 0.8 × [4 g/dL − 2.2 g/dL]).  The hypocalcemia is most likely due 

to hypoalbuminemia (from nephrotic-range proteinuria) and is not 

clinically significant.  Direct measurement of ionized calcium is 

performed in many clinical laboratories, but it requires special handling 

and may not be readily available. 

…………….. 

Vitamin D is formed in the skin or absorbed from the intestine.  It is then 

hydroxylated in the liver (25-hydroxylation) to produce physiologically 

inert 25-hydroxyvitamin D (25[OH]D).  The second step (1-alpha-

hydroxylation) occurs in the kidney to form the physiologically active 

form of vitamin D (1,25[OH]2D), which plays an active role in calcium and 

phosphorus absorption from the small intestine.  Patients with chronic 

renal failure are unable to form 1,25(OH)2D, leading to hypocalcemia 

secondary to decreased intestinal absorption.  However, this patient's 

normal creatinine level makes this unlikely. 

Hypoparathyroidism can cause hypocalcemia, and is most commonly 

due to autoimmune destruction of the parathyroid gland or surgery 

(parathyroidectomy, thyroid, or radical head/neck surgery for cancer).  In 

addition to hypocalcemia, these patients would be expected to have 

decreased parathyroid hormone (PTH) levels and elevated serum 

phosphorus.  This patient's normal serum phosphorus makes this 

unlikely. 

Pseudohypoparathyroidism is a rare disorder characterized by PTH 

resistance in target organs (kidney, bone).  These patients 

have hypocalcemia, elevated phosphorus, and high PTH levels. 

 



 

A patient with a PE likely resulting in hyperventilation and respiratory 

alkalosis also has signs and symptoms of hypocalcemia (eg, crampy 

pain, paresthesias, carpopedal spasm).  Plasma calcium exists in 3 forms: 

• Ionized calcium (45%) 

• Albumin-bound calcium (40%) 

• Calcium bound to inorganic and organic anions (15%) 

Homeostasis of these forms is significantly influenced by the 

extracellular pH level.  An increased extracellular pH (due to respiratory 

alkalosis in this patient) causes hydrogen ions to dissociate from 

albumin molecules, thereby freeing up the albumin to bind with 

calcium.  This increased affinity of albumin for calcium leads 

to decreased levels of ionized calcium.  In contrast, acidosis (decreased 

extracellular pH) would cause increased levels of ionized calcium. 

Because ionized calcium is the only physiologically active form, a 

decrease in ionized calcium can result in the clinical manifestations of 

hypocalcemia even though total calcium is unchanged. 

……………. 

The amount of calcium bound to organic and inorganic anions remains 

unaltered in patients with acute respiratory alkalosis. 

 



CHRONIC KIDNEY 

DISEASE (CKD) 
A patient's laboratory 

findings are most likely 

due to renal failure 

leading to phosphate 

retention and resultant 

SHPTH. Circulating 

parathyroid hormone 

(PTH) levels increase 

with declining GFR, and 

the magnitude of PTH 

elevation usually 

correlates with severity 

of renal failure. SHPTH is 

the body's response to 

normalize serum 

calcium, phosphorus, 

and calcitriol in renal 

failure.  Phosphate retention begins early with decreasing GFR and 

decreased renal phosphate excretion.  Phosphate binds to circulating 

calcium and also interferes with renal production of 1,25 

dihydroxyvitamin D (calcitriol).  Decreased calcitriol leads to decreased 

intestinal calcium absorption.  Both of these mechanisms cause 

hypocalcemia, which also stimulates PTH release from the parathyroid 

glands.  Hyperphosphatemia directly stimulates the parathyroid glands 

to synthesize and release PTH. 

……….. 

Hypomagnesemia causes hypocalcemia by inducing PTH resistance and 

decreasing PTH secretion.  As a result, hypomagnesemia could have 

variable PTH levels.  Despite PTH resistance in hypomagnesemia, serum 

phosphate levels are typically normal or low in contrast to 

hyperphosphatemia in renal failure. 

Typical biochemical abnormalities in primary hyperparathyroidism 

include hypercalcemia, elevated or inappropriately normal circulating 

PTH, and low to low-normal serum phosphate. 

Thyroidectomy can cause hypoparathyroidism (not hyperparathyroidism) 

due to inadvertent removal of the parathyroids during 

surgery.  However, this would lead to low PTH levels rather than the high 

PTH seen in this patient. 



In addition to chronic kidney disease, vitamin D deficiency is one of the 

most common causes of secondary hyperparathyroidism.  It usually 

causes low to low-normal serum phosphate and normal serum 

calcium in most adult patients.  Vitamin D deficiency is diagnosed by 

measuring 25 hydroxyvitamin D levels. 

 

VITAMIN D 

DEFICIENCY 
A patient's presentation of a year of foul-smelling diarrhea, weight loss, 

and fatigue is consistent with likely steatorrhea and 

malabsorption. Steatorrhea prevents usual fat emulsification and 

disrupts chylomicron-mediated absorption of vitamin D in the intestine, 

resulting in vitamin D deficiency.  Because vitamin D mediates intestinal 

calcium and phosphorus absorption, patients develop hypocalcemia and 

decreased phosphorus levels.  The hypocalcemia leads to secondary 

hyperparathyroidism with elevated parathyroid hormone levels.  Vitamin 

D deficiency can lead to osteomalacia with findings that include bone 

pain or tenderness, muscle weakness or cramps, gait abnormalities, and 

increased fracture risk.  However, some patients can be asymptomatic. 

Clinical features of osteomalacia 

Causes 

• Malabsorption 

• Intestinal bypass surgery 

• Celiac sprue 

• Chronic liver disease (CLD) 

• Chronic kidney disease (CKD) 

Symptoms/

signs 

• May be asymptomatic 

• Bone pain & muscle weakness 

• Muscle cramps 

• Difficulty walking, waddling gait 

Diagnosis 

• ↑ Alkaline phosphatase, ↑ PTH 

• ↓ Serum calcium & phosphorus, ↓ urinary calcium 

• ↓ 25 OH-D levels 

• X-rays may show thinning of cortex with reduced bone 

density 

• Bilateral & symmetric pseudofractures (looser 

zones) are characteristic radiologic findings 

25 OH-D = 25-hydroxycholecalciferol; PTH = parathyroid hormone. 

A patient's presentation suggests osteomalacia, which is due to defective 

mineralization of the organic bone matrix.  During new bone formation 



and remodeling, osteoclasts create a cavity at the bone surface that 

osteoblasts fill with organic matrix (osteoid).  Calcium and phosphorus 

then deposit in the matrix to provide adequate mineralization.  As a 

result, calcium or phosphorus deficiency at the mineralization front will 

lead to inadequate mineralization of the organic matrix.  Osteomalacia 

can occur in both children and adults (rickets - defective mineralization 

of the growth plate - occurs only in children).  Osteomalacia is most 

commonly due to severe vitamin D deficiency, which may be caused by 

malabsorption, intestinal bypass surgery, celiac sprue, or chronic liver or 

kidney disease.  Osteomalacia may also be caused by RTA (proximal, 

type 2) and inadequate calcium intake. 

Vitamin D deficiency leads to decreased intestinal calcium and 

phosphorus absorption, resulting in hypocalcemia and 

hypophosphatemia. Hypocalcemia and low vitamin D lead to secondary 

hyperparathyroidism, which brings the serum calcium levels to normal or 

near-normal by increasing calcium reabsorption in the bone and 

kidney.  This also leads to elevated alkaline 

phosphatase.  The hyperparathyroidism increases urinary phosphate 

excretion to worsen the hypophosphatemia.  As a result, vitamin D 

deficiency causes more marked hypophosphatemia than hypocalcemia, 

especially in the early stages. 

Patients can be asymptomatic or develop bone pain, muscle weakness 

or cramps, and difficulty walking.  They can eventually develop fractures 

(due to bone softening), particularly in the weight-bearing bones of the 

lower extremities.  X-ray findings include decreased bone density with 

thinning of cortex, eventual codfish vertebral bodies (concave shape), 

and pseudofractures (Looser zones). 

………… 

Paget's disease of the bone occurs due to accelerated focal bone 

remodeling.  It starts with increased osteoclastic activity, followed by 

rapid and disorganized new bone formation by osteoblasts.  Patients 

typically have normal serum calcium, phosphorus, and parathyroid 

hormone.  However, markers of bone resorption (c-telopeptide, n- 

telopeptide) and bone formation (alkaline phosphatase, osteocalcin) are 

significantly elevated. 

Osteogenesis imperfecta is due to defective type 1 collagen formation, 

which is required for development of bone, tendons, ligaments, skin, 

teeth, and sclera.  It has a wide variation in phenotype and degree of 



severity.  However, all patients can develop fractures (starting in 

childhood) due to increased bone fragility. 

Osteoporosis is characterized by low bone mass, but the bone usually 

has adequate mineralization.  Laboratory evaluation shows normal 

serum calcium, phosphorus, parathyroid hormone, and alkaline 

phosphatase. 

Lytic bone lesions due to malignant cell infiltration can occur in solid 

tumors (eg, breast, renal cell) or multiple myeloma.  These tumors can 

also release cytokines and other factors that activate local osteoclasts to 

cause lytic lesions.  However, these patients typically have elevated 

serum calcium. 

 

A patient with CD who underwent extensive bowel resection now has 

bone pain, proximal muscle weakness, and x-rays revealing osteopenia 

and pseudofractures (cortical infarction/insufficiency fractures traversing 

part of the bone).  This presentation suggests osteomalacia, 

characterized by reduced mineralization of osteoid at bone-forming 

sites.  Osteomalacia is common in patients with malabsorptive disorders 

(eg, CD with bowel resection) due to chronic deficiency of vitamin D. 



Although patients can be asymptomatic, many develop generalized 

bone pain (including at the sites of 

pseudofractures) and muscle 

weakness. ALP levels are almost 

always elevated, reflecting increased 

bone remodeling. Vitamin D 

deficiency leads to decreased 

intestinal calcium (leading to 

hypocalcemia) and phosphorus 

absorption (leading to 

hypophosphatemia). Hypocalcemia 

and low vitamin D levels 

trigger increased parathyroid 

hormone (PTH) secretion (ie, 

secondary hyperparathyroidism), 

which increases bone resorption and 

renal calcium reabsorption. PTH also 

increases urinary phosphate 

excretion, which further worsens 

hypophosphatemia.  Therefore, the net effect is increased PTH, very 

low serum phosphorus, and mildly low or low-normal serum 

calcium. 

Although 25-hydroxyvitamin D levels are low (decreased total body 

stores), levels of 1,25-dihydroxyvitamin D are variable because it is 

produced in the kidneys in response to PTH.   X-ray findings seen with 

osteomalacia include cortical thinning, concave vertebral bodies (codfish 

vertebrae), and pseudofractures (Looser zones). 

………….. 

Increased calcium, low phosphate, and increased PTH levels are seen in 

patients with primary hyperparathyroidism.  Although 

hyperparathyroidism can cause osteopenia, most patients are 

asymptomatic or have minor, nonspecific symptoms (eg, fatigue, 

constipation).  Pseudofractures, diffuse bony tenderness, and history of 

intestinal resection more strongly suggest osteomalacia. 

Low calcium, increased phosphate, and low PTH levels are seen in 

patients with hypoparathyroidism.  Symptoms typically relate to 

hypocalcemia (eg, carpal spasm, perioral paresthesia), and osteopenia 

would be unexpected. 



Normal levels of calcium, vitamin D, and PTH would be seen in 

osteoporosis, which would cause decreased bone density but would not 

cause generalized bone pain/tenderness, muscle weakness, or 

pseudofractures. 

Osteolytic bone metastases release calcium and phosphorus from bone, 

suppressing PTH secretion.  A compensatory increase in fibroblast 

growth factor 23 (FGF-23) may subsequently normalize serum 

phosphorus.  X-rays would show irregular lytic lesions rather than 

symmetric pseudofractures. 

 
OSTEOPOROSIS 

Medications for osteoporosis 

Bisphosphonates 

(eg, alendronate, 

risedronate) 

• First-line treatment for most patients 

• Taken with water on an empty stomach an hour 

before food & other medications 

• Not recommended for patients with renal 

impairment 

• Atypical fractures possible with prolonged use 

• Oral and parenteral options available 

Denosumab 

• Risk of infection & skin reactions 

• Close monitoring for hypocalcemia needed 

Anabolic agents 

(eg, teriparatide) 

• Useful in severe osteoporosis 

• Monitor serum calcium, uric acid & renal function 

Nasal calcitonin 

• Modest reduction in fracture risk 

• Reduces pain from fracture 

Selective estrogen 

receptor 

modulators 

(SERMs) 

(eg, raloxifene) 

• Less effective than bisphosphonates 

• May lower risk of breast cancer 

• Increased risk of DVT 

DVT = deep venous thrombosis. 

A woman has multiple risk factors for osteoporosis, including age ≥65, 

menopausal status, smoking history, and family history of osteoporosis. 

Her screening DXA shows a T-score of −2.5, which is consistent 



with osteoporosis.  Initial management should address lifestyle factors 

including regular weight-bearing exercise, avoidance of tobacco and 

excessive alcohol use, and adequate intake of calcium and vitamin 

D (using supplements as needed). 

In addition, women with osteoporosis confirmed by DXA (ie, T-score 

≤−2.5) or with an osteoporotic fragility fracture warrant pharmacologic 

antiresorptive therapy.  Antiresorptive therapy is also appropriate for 

patients with osteopenia (T-score between −1 and −2.5) who are at high 

risk for fragility fracture. 

First-line treatment for most patients with postmenopausal osteoporosis 

is a bisphosphonate (eg, alendronate, risedronate).  Bisphosphonates 

preserve bone density and decrease the risk of vertebral and hip 

fracture.  After initiation, bone density is typically remeasured after 2 

years to assess the response to therapy.  Most experts recommend 

discontinuation after 5 years due to a risk of atypical fracture with 

prolonged use. 

……………. 

Nasal calcitonin has relatively modest antiresorptive properties and is 

not recommended as first-line treatment for osteoporosis.  However, it 

often has benefits for pain relief in patients with osteoporotic fracture. 

This patient has confirmed osteoporosis, warranting bisphosphonate 

therapy.  Follow-up testing is typically performed within 2-5 years; 

shorter testing intervals (eg, 1 year) are used primarily for patients with 

accelerated bone loss (eg, glucocorticoid therapy). 

Raloxifene is a selective estrogen receptor modulator.  Compared with 

bisphosphonates, it has relatively weak effects in maintaining bone 

density.  However, it is associated with a decreased risk for breast cancer 

and may be useful in women with mild osteoporosis but elevated risk for 

breast cancer. 

Estrogen replacement therapy has moderate benefits in maintaining 

bone density but is associated with an increased risk for breast cancer.  It 

is recommended primarily for women with severe vasomotor symptoms 

(eg, hot flashes) and low risk for breast cancer.  This patient's vaginal 

mucosal atrophy is a common finding in postmenopausal women and 

does not warrant estrogen therapy in the absence of significant 

symptoms. 



MULTIPLE 

ENDOCRINE 

NEOPLASIA (MEN) 

A patient most likely has type 1 multiple endocrine neoplasia 

syndrome (MEN1), an AD condition characterized by 3 primary tumor 

types ("the 3 Ps"): 

• Parathyroid adenomas/hyperplasia.  Constipation, polyuria, and 

possibly abdominal pain in the setting of a calcium level of 11.4 

mg/dL suggest symptomatic hypercalcemia, likely from 

primary hyperparathyroidism (PHPT).  PHPT is present in 

>90% of patients with MEN1, usually occurs by age 40, and 

results from multiglandular parathyroid adenomas or parathyroid 

hyperplasia. 

• Gastrointestinal/pancreatic endocrine tumors (eg, 

gastrinomas).  Burning upper abdominal pain that is only partially 

responsive to ranitidine and antacids and associated with 

occult GIB is concerning for ZES, characterized by severe and 

refractory peptic ulcer disease due to gastrin-producing tumors 

(gastrinomas). 

• Pituitary adenomas. 

The patient's father probably also had MEN1 given his history of kidney 

stones (likely due to hypercalcemia) and recurrent peptic ulcers. 

Multiple endocrine neoplasia (MEN) type 1 

Manifestation Clinical features 

Pituitary adenomas 

(10%-20%) 

• Secretion of prolactin, growth hormone, ACTH 

(or “nonfunctioning” tumors) 

• Mass effects (eg, headache, visual field defects) 

Primary 

hyperparathyroidism 

(>90%) 

• Multiple parathyroid adenomas 

or parathyroid hyperplasia 

• Hypercalcemia (eg, polyuria, kidney stones, 

decreased bone density) 

Pancreatic/gastrointest

inal neuroendocrine 

tumors 

(60%-70%) 

• Gastrinoma - recurrent peptic ulcers 

• Insulinoma - hypoglycemia 

• VIPoma - 

secretory diarrhea, hypokalemia, hypochlorhydr

ia 

• Glucagonoma - weight loss, necrolytic 

migratory erythema, hyperglycemia 



…………. 

Primary adrenal insufficiency presents with fatigue and weight 

loss.  Typical clinical findings include hypotension, hyperpigmentation, 

and hyperkalemia. 

 

Glucagonoma is a less common tumor in MEN1 and is characterized 

by hyperglycemia, necrolytic migratory erythema, weight loss, 

and anemia. 

MTC is a component of MEN2 and typically presents as a thyroid nodule. 

Gastric cancer can cause abdominal pain with gastrointestinal ulceration 

and bleeding.  However, it is commonly associated with weight loss, 

early satiety, and dysphagia; would be rare at this patient's age; and is 

less likely to explain hypercalcemia. 

Milk-alkali syndrome is characterized by hypercalcemia, renal 

insufficiency, and metabolic alkalosis.  This patient has a normal serum 

creatinine and bicarbonate. 

Sarcoidosis causes hypercalcemia due to increased conversion of 25-

hydroxyvitamin D to 1,25-dihydroxyvitamin D.  However, whereas 



pulmonary symptoms are common, gastrointestinal manifestations (eg, 

epigastric pain) are rare.  Sarcoidosis also would not explain this 

patient's family history of recurrent kidney stones and peptic ulcers. 

A toxic thyroid adenoma could cause hypercalcemia due to increased 

bone turnover.  However, this patient has no other manifestations of 

thyrotoxicosis (eg, weight loss, tachycardia). 

 

Classification of multiple endocrine neoplasia 

Type 1 

• Primary hyperparathyroidism (parathyroid adenomas or 

hyperplasia) 

• Pituitary tumors (prolactin, visual defects) 

• Pancreatic tumors (especially gastrinomas) 

Type 2A 

• MTC (calcitonin) 

• Pheochromocytoma 

• Primary hyperparathyroidism (parathyroid hyperplasia) 

Type 2B 

• MTC (calcitonin) 

• Pheochromocytoma 

• Mucosal neuromas/marfanoid habitus 

A patient with an unknown family history, marfanoid habitus (eg, long 

arms and fingers), and mucosal neuromas (eg, painless, rubbery tongue 

nodules) likely has type 2B multiple endocrine neoplasia 

(MEN2B).  MEN2B is caused by a germline RET mutation and is 

often identified via family history or 

genetic screening.  Family 

members of a patient with a known 

germline RET mutation should 

undergo genetic testing. 

The greatest threat to this patient's 

life is from medullary thyroid 

cancer (MTC). MTC associated with MEN2B tends to occur at a very 

young age.  Due to this risk, in patients with known MEN2B, prophylactic 

thyroidectomy is often performed in infancy (eg, age <1 year).  Half of 

MEN2B patients also have pheochromocytoma, which needs to be 

evaluated (ie, with plasma-fractionated metanephrines). 



……….. 

 Hereditary hemorrhagic 

telangiectasia (HHT; Osler-Weber-

Rendu syndrome [OWRS]) leads to 

diffuse arteriovenous malformations, 

sometimes with life-threatening 

complications (eg, massive 

hemoptysis, gastrointestinal bleeding), 

and often presents with mucosal 

telangiectasias.  However, these 

typically appear as ruby-colored 

papules that blanch with 

pressure rather than firm, rubbery neuromas. 

 Peutz-Jeghers 

syndrome is characterized 

by gastrointestinal tract 

hamartomatous 

polyposis.  Although 

patients develop oral 

lesions, these are 

typically perioral 

mucocutaneous 

pigmented macules rather 

than mucosal neuromas. 

MEN type 1 is characterized by primary hyperparathyroidism, pituitary 

tumors, and gastrointestinal/pancreatic endocrine tumors (eg, 

gastrinomas).  It is not associated with marfanoid habitus or mucosal 

neuromas. 

Tuberous sclerosis is an inherited neurocutaneous syndrome that often 

includes seizures that gradually worsen over time.  Although it can 

present with benign tumors, these are typically skin tumors (eg, "ash-leaf 

spots", facial angiofibromas, shagreen patches) rather than mucosal 

neuromas. 

 

A patient with a malignant thyroid mass, elevated serum calcitonin level, 

and family history of thyroid malignancy likely has an inherited form 

of medullary thyroid cancer (MTC).  MTC is a calcitonin-producing 

tumor arising from neuroendocrine parafollicular C cells of the thyroid 



gland.  Although most MTC is sporadic, approximately one third of MTC 

is inherited as a component of multiple endocrine neoplasia (MEN) 

types 2A and 2B. 

MEN 2A and 2B (usually due to RET proto-oncogene mutations) are also 

associated with pheochromocytoma, which can be asymptomatic at the 

time of diagnosis but cause life-threatening hypertensive crisis during 

surgical procedures (eg, thyroidectomy).  In light of this risk, most 

patients with MTC should undergo RET mutation testing and screening 

for pheochromocytoma with a plasma fractionated 

metanephrine assay.  If found, pheochromocytoma should be resected 

prior to thyroidectomy. 

………….. 

The aldosterone-renin activity ratio can help evaluate 

hyperaldosteronism (eg, hypertension, hypernatremia, 

hypokalemia).  The low-dose dexamethasone suppression test and the 

salivary cortisol test are helpful in screening for Cushing syndrome (eg, 

obesity, facial plethora, easy bruising).  This patient has no 

manifestations of these conditions.  In addition, adrenocortical tumors 

are uncommon in MEN syndromes, with biochemical testing 

recommended only in patients with manifestations of excessive 

hormonal production. 

Serum prolactin and insulin-like growth factor-1 are screening tests for 

prolactin and growth hormone-secreting pituitary tumors.  Pituitary 

tumors occur in MEN1 but are not a feature of MEN2. 

 



MALE SEXUAL 

DYSFUNCTION 

 

A patient has gynecomastia and testicular atrophy.  His laboratory 

results show low testosterone levels and inappropriately low/normal 

gonadotropin (ie, LH, FSH) levels, indicating secondary (central) 

hypogonadism.  Low levels of testosterone normally increase LH and 

FSH levels due to loss of feedback inhibition; therefore, low or even 

normal LH and FSH levels suggest an inappropriate hypothalamic-

pituitary response. 

Secondary hypogonadism can be due to mass lesions in the 

hypothalamus or pituitary, hyperprolactinemia (due to suppression of 

gonadotropin-releasing hormone), long-term use of glucocorticoids or 

opiates, or severe systemic illness.  Secondary hypogonadism is also 

more common in individuals with obesity or type 2 diabetes 

mellitus.  Patients with secondary hypogonadism should have 

measurement of serum prolactin.  In men with prolactinoma, 

gynecomastia is present only in approximately one third of patients, and 

galactorrhea is uncommon.  Visual field defects are present only when 

the tumor impinges on the optic chiasm.  Patients should also have 



screening for other pituitary hormone deficiencies (eg, TSH).  Pituitary 

imaging with MRI is indicated for patients with elevated prolactin, mass-

effect symptoms (eg, visual field defects), very low (<150 ng/dL) 

testosterone levels, or disruptions in other pituitary hormones. 

………… 

Angiography of the penile deep arteries may be indicated when a 

vascular etiology of erectile impotence is suspected.  However, this 

test is invasive and not routinely performed. 

Hemochromatosis should be suspected when hypogonadism is 

associated with abnormal skin pigmentation, diabetes mellitus, elevated 

liver enzymes, and arthropathy.  It is unlikely that this patient has 

hemochromatosis considering the absence of a positive family history, 

his age at presentation, and the lack of other clinical features. 

PDE-5 inhibitors (eg, sildenafil) are useful in patients with erectile 

dysfunction due to a variety of causes.  However, symptomatic treatment 

may not be needed if a correctable cause is found. 

Testosterone therapy may be required if serum prolactin and MRI of 

the pituitary are normal.  Dopaminergic agonists are the preferred 

therapy for prolactinoma. 

 

 

 

 

 

 

 

 

 

 

 

 



Common causes of erectile dysfunction 

 Clinical features 

Vascular   

• Cardiovascular risk factors (eg, HTN, smoking, diabetes) 

• Abnormal vascular examination (eg, bruits, decreased 

pulses) 

Neurologic 

• Neurologic comorbidity (eg, diabetic 

neuropathy, multiple sclerosis, spinal injury/surgery) 

• Gradual onset, loss of bulbocavernosus reflex 

Psychogenic 

• Sudden onset 

• Situational (eg, ED with partner, normal erection during 

masturbation) 

• Normal nonsexual nocturnal erections 

Endocrine 

• Additional symptoms due to underlying disorder 

• Abnormal hormone levels (eg, TSH, prolactin) 

Medications 

• Onset related to starting medication 

• Antihypertensives, SSRIs, anti-androgenic medications 

Hypogonadis

m 

• Gradual onset 

• Decreased libido, gynecomastia, testicular atrophy 

• Low serum testosterone 

ED = erectile dysfunction; SSRI = selective serotonin reuptake inhibitor. 

Normal male erectile function requires interplay between psychological 

and physical stimulation, and vascular, neurologic, and hormonal 

systems.  Causes of erectile dysfunction (ED) can be categorized as 

organic (eg, hypogonadism, diabetes, smoking) or 

psychogenic.  Organic ED is often initially intermittent or slowly 

progressive and is more common with advancing age. 

Psychogenic ED is typically due to interpersonal conflict, performance 

anxiety, or an underlying emotional disorder.  Clinical factors suggesting 

a psychogenic etiology include sudden-onset, situational ED (eg, ED with 

a certain partner but normal erectile function during masturbation) 

and persistence of nonsexual nocturnal erections.  Normal nocturnal 



erections indicate intact vascular and nerve function in the penis and are 

usually absent in patients with organic causes. 

…………. 

Antihypertensives, especially beta blockers and thiazide diuretics, are 

a common cause of ED.  ACE inhibitors, angiotensin II receptor 

blockers, and calcium channel blockers are less likely to cause 

ED.  Spironolactone and selective serotonin reuptake inhibitors are other 

commoncauses.  Cimetidine has partial anti-androgenic effects and can 

cause ED, but ranitidine is not associated with ED. 

Systemic atherosclerosis is commonly associated with ED.  However, 

although this patient has risk factors for atherosclerotic disease, vascular 

ED is typically chronic, insidious, and leads to loss of nonsexual 

erections. 

Pituitary tumors can cause ED from low testosterone due to prolactin 

overproduction or compression of normal gonadotrophs.  However, this 

patient has no features of hypoandrogenism or clinical features of a 

sellar mass.  Primary hypogonadism is a common cause of ED but is 

usually associated with other signs (eg, weakness, loss of libido, 

gynecomastia, testicular atrophy). 

Autonomic control of erectile function is mediated by lower thoracic 

(T11-T12) sympathetic and sacral (S2-S4) parasympatheticfibers.  Reflex 

erection via tactile stimulation involves S2-S4 nerve roots.  Disruption of 

lumbar nerve roots is less likely to affect erectile function. 

Adverse effects of PDE-5 inhibitors 

Cardiovascular 
• Hypotension (especially with nitrates, alpha blockers) 

Ocular 

• Blue discoloration of vision 

• Nonarteritic anterior ischemic optic neuropathy 

Genitourinary 
• Priapism 

Other 

• Flushing 

• Headache 

• Hearing loss 



Patients with diabetes have a high risk for erectile dysfunction (ED), 

and the risk increases with age and duration of diabetes.  Contributing 

factors include arterial disease, autonomic neuropathy, and multiple 

potential comorbid conditions and concurrent medications. 

First-line treatment for most patients with ED consists 

of phosphodiesterase-5 (PDE-5) inhibitors (eg, sildenafil), which have 

vasodilatory effects.  However, PDE-5 inhibitors should be used with 

caution due to risk of adverse effects and drug interactions.  In this 

patient, giving sildenafil along with an alpha blocker (doxazosin) can 

lead to severe hypotension.  To reduce this risk, patients should be 

prescribed the lowest effective doses of both medications, with careful 

dose titration.  In addition, these 2 drug classes should be taken at least 

4 hours apart to minimize the interaction.  Like with alpha blockers, PDE-

5 inhibitors can interact with nitrates to cause severe 

hypotension.  Antihypertensives generally should be used with caution 

with PDE-5 inhibitors. 

……… 

Diabetic retinopathy is not a contraindication to PDE-5 inhibitor 

use.  PDE-5 inhibitors can cause a temporary bluish visual discoloration 

due to cross-reactivity with phosphodiesterase-6 inhibitors involved in 

color vision in the retina.  Nonarteritic ischemic optic neuropathy 

(NAION) has been noted with PDE-5 inhibitor use, but it is unclear 

whether this reflects a causal relationship or shared underlying risk 

factors between NAION and ED (eg, age, hypertension, diabetes). 

There is no significant interaction between PDE-5 inhibitors and 

metformin. 

Peripheral neuropathy and peripheral artery disease are not 

contraindications to PDE-5 use, and some studies have found that PDE-5 

inhibitors may actually decrease symptoms in diabetic peripheral 

neuropathy and peripheral artery disease. 

 

Sexual activity can increase the risk of myocardial infarction due to 

tachycardia and the acute rise in blood pressure.  However, most 

patients with uncomplicated myocardial infarction (ie, no recurrent 

angina, no arrhythmias, normal ventricular function) and successful 

revascularization are at low risk of recurrent cardiac events and may 



resume normal sexual activity at least 2 weeks following the initial 

cardiac event. 

Erectile dysfunction (ED) is common in patients with cardiovascular 

disease due to decreased penile blood flow, endothelial dysfunction, and 

vasoactive medications.  First-line treatment for most patients with ED, 

including those with cardiovascular disease, is a phosphodiesterase-5 

(PDE-5) inhibitor (eg, sildenafil).  These medications are safe and 

effective in treating ED in low-risk patients with cardiovascular 

disease.  However, PDE-5 inhibitors are contraindicated in patients 

taking nitrates as concomitant use can cause a precipitous drop in 

blood pressure, leading to syncope.  Coadministration of alpha blockers 

with PDE-5 inhibitors can also cause severe HoTN. Other common side 

effects of PDE-5 inhibitors include headaches and disturbances in vision 

and hearing. 

………. 

Patients with coronary artery disease who are at increased risk should 

refrain from sexual activity until they have been appropriately evaluated 

and stabilized.  This includes those with ongoing stable or unstable 

angina, incomplete revascularization, left ventricular 

dysfunction or symptomatic heart failure, high-risk arrhythmias, or very 

recent (<2 weeks) myocardial infarction. 

Alprostadil (prostaglandin E1) treats ED by inducing vasodilation of the 

cavernosal arteries.  However, alprostadil is a second-line agent as it is 

less convenient and likely less effective than PDE-5 inhibitors. 

Cardioselective beta blockers and high-intensity statins are crucial for 

secondary prevention of cardiovascular events in patients with acute 

coronary syndrome.  These drugs should not be stopped unless patients 

are completely intolerant or experience severe side effects. 

Testosterone therapy may be useful in ED associated with low serum 

testosterone levels.  This patient's testosterone level is normal, and 

the loss of libido may be a secondary consequence of ED. 

 

 

 



Male secondary hypogonadism 

Clinical 

features 

• Fatigue, decreased libido 

• Testicular atrophy 

• Laboratory: low testosterone, low/normal LH 

Common 

causes 

• Pituitary tumors, hyperprolactinemia 

• Medications: opioids, glucocorticoids, exogenous androgens 

(withdrawal phase) 

• Infiltrative disease (eg, hemochromatosis) 

• Chronic/severe illness 

• Eating disorders, severe weight loss 

A patient has secondary hypogonadism presenting with low libido, 

erectile dysfunction, and a low serum testosterone level.  Secondary (ie, 

pituitary, hypothalamic) hypogonadism can be differentiated from 

primary hypogonadism by a low or inappropriately normal LH.  In 

addition, whereas in primary hypogonadism the elevated gonadotropin 

levels stimulate aromatization of testosterone to estradiol, leading to 

gynecomastia, breast enlargement in secondary hypogonadism is less 

prominent. 

Secondary hypogonadism is a common adverse effect of opioids. 

Opioids suppress GnRH and LH secretion, leading to reduced Leydig 

cell testosterone synthesis, decreased spermatogenesis, and testicular 

atrophy.  Additional manifestations can include depression, hot flashes, 

and osteoporosis.  In women, menstrual irregularities are common. 

…………………. 

Lumbosacral nerve root injury can cause erectile dysfunction, but 

testosterone and LH are not affected. 

Skull fractures and pituitary mass lesions can cause secondary 

hypogonadism due to disruption of the hypophyseal portal vessels or 

direct injury to the LH-secreting gonadotroph cells.  However, these 

disorders typically cause a mild to moderate elevation in prolactin (20-

200 ng/mL) due to disruption of dopaminergic neurons in the pituitary 

stalk. 

Rapid weight loss (eg, anorexia nervosa) can cause secondary 

hypogonadism due to suppression of GnRH secretion.  Although 

overweight and obese patients may have mildly low testosterone levels, 



moderate weight gain in a patient with a normal BMI would not cause 

symptomatic hypogonadism. 

 

A patient's erectile 

dysfunction and 

testicular atrophy are 

most likely due 

to hypogonadism, 

which is a common 

complication of chronic 

liver disease with 

cirrhosis. Cirrhosis 

(especially due to 

alcoholic liver disease 

or hemochromatosis) 

can cause 

hypogonadism due to 

primary gonadal injury 

or hypothalamic-

pituitary dysfunction. Cirrhosis is also associated with 

elevated circulating levels of estradiol due to increased conversion from 

androgens. Findings due to excess estrogen include telangiectasias, 

palmar erythema, testicular atrophy, and gynecomastia (usually bilateral 

but can be unilateral). 

In addition, the liver produces serum binding proteins for thyroid 

hormones (eg, thyroxine-binding globulin, transthyretin, albumin, 

lipoproteins).  Cirrhosis leads to decreased synthesis of these proteins, 

which lowers the total triiodothyronine (T3) and thyroxine (T4) in 

circulation; however, free T3 and T4 levels are unchanged, and TSH will 

be normal, reflecting a euthyroid status. 

…………. 

Adrenal insufficiency (AI) can cause fatigue, weakness, anorexia, and 

weight loss.  In women with AI, features of hypogonadism (eg, loss of 

libido, decreased pubic hair) can be seen due to decreased adrenal 

androgen production; however, men with AI do not develop these 

findings as androgens are primarily produced in the testes.  In 

addition, AI would not explain this patient's gynecomastia, testicular 

atrophy, or thyroid hormone laboratory abnormalities. 



Exogenous thyroid hormone intake can cause weight loss, fatigue, and 

anxiety.  However, TSH would be suppressed. 

Hashimoto thyroiditis (chronic autoimmune thyroiditis) is due to 

lymphocytic infiltration of the thyroid causing 

hypothyroidism.  Laboratory studies show elevated TSH, decreased T4, 

and antithyroid peroxidase antibodies. 

Arterial insufficiency is a common cause of erectile 

dysfunction.  However, this would not cause gynecomastia or testicular 

atrophy, and most patients would have other signs of arterial disease. 

Androgen insensitivity is caused by mutations in the androgen receptor 

and would cause primary infertility (eg, primary amenorrhea in a 

genetically male but phenotypically female individual [complete 

androgen insensitivity syndrome]).  It is unlikely in this patient with 

recent-onset sexual dysfunction. 

 

KLINEFELTER 

SYNDROME 

 



This patient has infertility associated with tall stature, gynecomastia, 

small testes, and signs of decreased virilization (eg, decreased body 

hair), consistent with Klinefelter syndrome (47,XXY).  This condition 

can be due 

to nondisjunction in 

either parent and is the 

most common cause of 

inherited primary 

hypogonadism. Other 

than the characteristic 

eunuchoid body habitus, 

patients may be 

phenotypically normal. 

However, they may also 

develop a small phallus, 

hypospadias, and 

cryptorchidism. Late 

complications 

include increased risk of 

male breast cancer. 

Klinefelter syndrome is 

most commonly detected during evaluation for gynecomastia or 

infertility.  In Klinefelter syndrome, infertility is due to testicular fibrosis 

with seminiferous tubule dysgenesis, azoospermia, hypogonadism, 

and elevated FSH and LH levels. As gonadal 

failure progresses, testosterone levels gradually decline.  Patients may 

also be brought for evaluation due to intellectual 

disability, psychiatric disorders, or autism spectrum disorders. Diagnosis 

can be confirmed on karyotype analysis of peripheral leukocytes. 

……….. 

Congenital androgen insensitivity syndrome (CAIS) is due to 

mutations in the androgen receptor.  Patients with the complete 

syndrome are genetically male but phenotypically female and most 

often present with primary amenorrhea. 

Congenital idiopathic hypogonadotropic hypogonadism can cause 

infertility but is often associated with anosmia (Kallmann syndrome) 

and other congenital abnormalities (eg, cleft palate, skeletal 

abnormalities) not seen in this patient.  Newborn boys with this 

condition often have microphallus.  Klinefelter syndrome is more 



common than congenital idiopathic hypogonadotropic hypogonadism 

and more consistent with this patient's presentation. 

Cushing syndrome can be associated with hyperandrogenism due to co-

secretion of adrenal androgens with cortisol.  Women may 

develop menstrual irregularities, acne, and hirsutism, but males are 

usually asymptomatic.  In addition, this patient has no notable 

cushingoid features (eg, central obesity, hypertension, proximal muscle 

weakness). 

Optimal spermatogenesis occurs at temperatures slightly below core 

body temperature.  Conditions (eg, cryptorchidism, varicocele) or 

behaviors (eg, hot tub use, laptop computing) that raise testicular 

temperatures can decrease fertility.  Distance running is not associated 

with a significant abnormality in testicular temperatures. 

Anabolic steroid use can lead to impaired testicular function, with 

decreased gonadal size and lowered sperm counts.  It can also cause 

gynecomastia, but typically increases libido and does not lead to sparse 

facial and body hair. 

 

ANDROGENIC 

STEROIDS 
A patient presents for evaluation of infertility likely due to anabolic 

steroid (e.g., testosterone analog) abuse.  Anabolic steroids are 

commonly used by many bodybuilders and athletes to enhance 

performance and muscle mass.  Anabolic steroids contain exogenous 

androgens that inhibitGnRH release by the hypothalamus (due to 

feedback inhibition), which causes decreased LH and FSH release by the 

pituitary gland and leads to decreased sperm and testosterone 

production by the testes.  The exogenous androgen suppresses native 

testosterone production but is detected as testosterone by current 

assays, so patients can have normal serum testosterone levels.  Other 

adverse effects include acne, gynecomastia (due to conversion of the 

androgens to estrone), decreased testicular size, aggressiveness, and 

psychotic symptoms.  Laboratory findings can show erythrocytosis (due 

to increased erythropoiesis) with elevated hemoglobin, cholestasis, 

hepatic failure, dyslipidemia, and slightly elevated creatinine (due to 

increased muscle mass). 

……… 

Klinefelter syndrome (i.e., XXY seminiferous tubule dysgenesis) is an 

inherited disorder characterized by testicular fibrosis (primary 



hypogonadism), azoospermia, gynecomastia, decreased intelligence, 

increased axial skeletal growth, and high FSH and LH levels. 

Mumps orchitis is a potential cause of infertility that is characterized by 

acute testicular pain and inflammation during the acute viral illness. 

Myotonic dystrophy is characterized by testicular atrophy as well as 

widespread muscular atrophy, weakness, lower-than-normal 

testosterone level, and high FSH and LH levels. 

Varicocele results in scrotal swelling, with a "bag of worms" sensation on 

palpation. 

Cryptorchidism manifests in infancy, with a failure to palpate two testes 

in the scrotum on examination.  Patients are at an increased risk of 

testicular cancer. 

Testicular torsion produces acute testicular pain. 

Chronic medical illness typically results in anemia of chronic disease 

rather than erythrocytosis. 

 

PRIAPISM Trazodone is a serotonin-modulating antidepressant that is sometimes 

used off-label in the treatment of insomnia.  Priapism is a potentially 

serious side effect of trazodone that occurs at a rate of <1%.  Priapism 

is defined as a persistent, painful erection that develops without sexual 

stimulation and has a long duration.  It is a medical emergency and 

requires urgent medical intervention to achieve detumescence and 

prevent permanent tissue damage. 

Priapism is often idiopathic (primary).  Secondary causes include: 

• Medications:  Alpha-1 antagonists (eg, prazosin), some 

antidepressants (eg, trazodone, SSRIs), phosphodiesterase 

inhibitors (eg, sildenafil), stimulants (eg, methylphenidate, 

cocaine) 

• Medical conditions:  Sickle cell disease, leukemia 

• Surgery:  Perineal or genital trauma 

• Neurogenic lesions:  Cauda equina syndrome 

……….. 

6-mercaptopurine (6-MP) is an immunosuppressant sometimes used in 

the treatment of autoimmune conditions (eg, ulcerative colitis).  Its use is 



associated with gastrointestinal upset, rash, and malaise but not 

priapism. 

Enalapril is an antihypertensive ACE inhibitor that has been associated 

with impotence but not priapism. 

Glyburide is a sulfonylurea used in the treatment of diabetes mellitus but 

is not associated with priapism. 

Mirtazapine is an alpha-2 antagonist atypical antidepressant used to 

treat depression.  Mirtazapine has not been associated with priapism. 

Prednisone is a steroid commonly used as an immunosuppressant in 

autoimmune conditions (eg, ulcerative colitis).  Prolonged use of steroids 

may lead to the development of drug-induced diabetes mellitus, as seen 

in this patient.  Priapism is not associated with prednisone. 

Simvastatin is used in the treatment of hypercholesterolemia but is not 

associated with priapism. 

BENIGN PROSTATIC 

HYPERPLASIA (BPH) 
Medical therapy for benign prostatic hyperplasia 

Alpha-adrenergic 

antagonists 

(eg, terazosin, 

tamsulosin) 

• Relax smooth muscle in bladder neck, prostate capsule 

& prostatic urethra 

• Usual first-line therapy 

• Side effects: orthostatic hypotension, dizziness 

5-alpha-

reductase 

inhibitors 

(eg, finasteride, 

dutasteride) 

• Inhibit conversion of testosterone to 

dihydrotestosterone 

• Reduce prostate gland size 

• Effectiveness may take 6-12 months 

• Side effects: decreased libido, erectile dysfunction 

Antimuscarinics 

(eg, tolterodine) 

• Used to treat overactive bladder (urinary frequency, 

urgency & incontinence) 

• Side effects: urine retention, dry mouth 

This patient's presentation is consistent with benign prostatic 

hyperplasia (BPH).  BPH typically affects men age >50 and is the most 

common cause of lower urinary tract symptoms (eg, urinary frequency, 

urgency, weak stream, nocturia) in these patients.  Prostate cancer 

(which is associated with elevated prostate-specific antigen levels) can 

also cause lower urinary tract symptoms.  However, prostate cancer 

more often involves the periphery of the gland and presents with firm 



asymmetric or nodular enlargement, whereas BPH involves the center 

(transitional zone) and presents with smooth, nonindurated, symmetric 

enlargement. 

The preferred initial treatment for uncomplicated BPH includes alpha-1 

blockers (eg, terazosin, tamsulosin), which can provide rapid relief of 

symptoms by relaxing bladder neck and prostatic smooth muscle.  5-

alpha-reductase inhibitors (eg, finasteride) can be used in addition to 

alpha blockers for patients with persistent symptoms or as an alternate 

therapy for those who do not tolerate alpha blockers (eg, 

hypotension). However, they act by reducing prostate size and have a 

much slower onset of action (ie, months). 

……… 

Intermittent urinary catheterization can be used for patients with BPH 

who develop acute, severe urinary retention (eg, due to infection, 

anticholinergic medication).  However, catheterization can cause 

significant discomfort in patients with prostatic enlargement and is not 

advised for those with mild to moderate obstruction. 

Prostate biopsy is indicated for patients with signs of prostate cancer, 

such as grossly asymmetric enlargement of the prostate, palpable 

nodules, or persistently elevated prostate-specific antigen levels. 

Invasive interventions for BPH (eg, transurethral resection, 

radiofrequency ablation) are generally advised only for patients who fail 

medical management or have more significant obstructive complications 

(eg, hydronephrosis, recurrent infection). 

Urodynamic studies are used to assess detrusor function in patients 

with symptoms of overactive bladder or known neurologic disease.  They 

are also used in patients with BPH who fail initial treatment or have an 

atypical presentation (eg, age <50). 

 

 

 

 

 



Comparison of benign prostatic hyperplasia & 

prostate cancer 

 BPH Prostate cancer 

Risk factors 
• Age >50 

• Age >40, African America

n & family history 

Affected 

part 

• Central portion 

(transitional zone) 

• Usually peripheral zone of 

prostate but can be 

anywhere 

Examination 

• Symmetrically enlarge

d & smooth prostate 

• Can have elevated 

PSA 

• Asymmetrically enlarged, n

odules & firm prostate 

• Markedly elevated PSA   

BPH = benign prostatic hyperplasia; PSA = prostate-specific antigen. 

A patient has lower urinary tract symptoms (LUTS) (eg, urinary 

frequency, nocturia, hesitancy) most likely due to benign prostatic 

hyperplasia (BPH).  However, LUTS are not specific for BPH and 

can sometimes occur in advanced prostate cancer.  Rectal examination 

may help differentiate prostate cancer from BPH; nodules, induration, 

and asymmetry favor malignancy, whereas BPH is characterized by 

smooth, symmetric enlargement of the prostate. 

Patients with LUTS should have a urinalysis to evaluate for hematuria 

(eg, bladder cancer, kidney stones) and infection.  Although routine 

screening for prostate cancer in asymptomatic individuals is not advised, 

a prostate-specific antigen (PSA) level should be obtained in 

symptomatic patients to assess the risk for prostate cancer unless 

predicted life expectancy is <10 years.  A serum creatinine test is not 

required in the routine evaluation of uncomplicated BPH but is 

recommended by some expert panels, especially for patients with more 

significant symptoms or additional risk factors (eg, HTN, DM) for CKD. 

…….. 

Cystoscopy in patients with BPH can reveal signs of chronic bladder 

obstruction but is nonspecific and usually reserved for those who have 

failed initial management.  It is also used to visualize the lower urinary 



tract in patients with hematuria, usually in combination with imaging of 

the upper tract (eg, CT scan of the kidneys and ureters). 

Intravenous urography (IVU; also called intravenous pyelography [IVP]) is 

used to evaluate ureteral obstruction (eg, kidney stones) or anatomic 

variants (eg, horseshoe kidney).  It can also be used in conjunction with 

other modalities in the evaluation of renal cell or transitional 

cellcarcinoma. 

Prostate biopsy is indicated for patients with signs of prostate cancer, 

such as grossly asymmetric enlargement of the prostate, 

palpable nodules, or persistently elevated PSA levels.  Prostate 

ultrasound is useful for guiding needle biopsy in the evaluation of 

suspected prostate cancer. 

 

URINARY 

RETENTION 

 

This patient with a history of a weakened urinary stream now has acute 

urinary retention, characterized by the inability to voluntarily micturate, 

with resulting bladder distension and suprapubic pain.  Although 

the differential for acute urinary retention is broad (eg, neurologic 

disorder, medications, infection), the most common etiology is bladder 

outflow obstruction (BOO). 

In men, BOO is most often due to benign prostatic 

hyperplasia (BPH); other etiologies include malignancy (eg, prostate, 

rectal), urethral stricture, and urolithiasis.  BPH is more common with 

increasing age; up to 70% of men age >70 have lower urinary tract 



symptoms attributable to the disorder.  Common symptoms include 

slow urinary stream, postvoid dribbling, hesitancy, urgency, and 

nocturia.  Physical examination reveals an enlarged, nontender 

prostate.  Management of BPH causing BOO includes acute 

decompression with urethral or suprapubic catheterization.  Definitive 

therapies include alpha blockers (eg, terazosin, tamsulosin) and 5-alpha 

reductase inhibitors (eg, finasteride); surgical intervention 

(eg,transurethral resection of the prostate [TURP]) may be indicated. 

………….. 

Acute prostatitis can cause abdominal pain and acute urinary retention, 

but patients are typically acutely ill with signs of systemic illness (eg, 

fever, chills).  In addition, they typically have dysuria and urinary urgency. 

Detrusor sphincter dyssynergia results from simultaneous activation of 

the detrusor muscle and the urethral sphincter, resulting in 

BOO.  It typically occurs in patients with neurologic disorders (eg, spinal 

cord injury, multiple sclerosis) and would be unexpected in this patient. 

Poor urethral sphincter function would result in stress incontinence with 

urinary leakage, not urinary retention.  Stress incontinence is most 

frequently seen in men after prostate surgeries (eg, TURP). 

Spinal cord compression can cause acute urinary retention or bowel or 

bladder incontinence.  However, patients typically have severe back pain, 

decreased rectal tone, and reduced strength or sensation in the lower 

extremities.  Hyperreflexic lower extremity deep tendon reflexes are also 

expected (Achilles tendon reflex decreases with age, and its absence is 

common in older individuals). 

 

 

 

 

 

 

 

 



PROSTATITIS 
Acute bacterial prostatitis 

Etiology 

• Intraprostatic reflux of pathogens in urine 

• Primarily Gram-negative bacilli (Escherichia coli ~75%) 

Manifestations 

• Flu-like illness (eg, fever, chills, malaise, myalgia) 

• Lower urinary symptoms (eg, dysuria, urine retention, 

pelvic pain) 

Diagnosis 

• Digital rectal exam — tender, swollen prostate 

• Urine culture 

Treatment 
• 6 weeks of TMP-SMX or fluoroquinolone 

Complications 

• Bacteremia/systemic spread 

• Prostatic abscess 

• Chronic prostatitis 

TMP-SMX = trimethoprim-sulfamethoxazole. 

A patient's fever, dysuria, leukocytosis, and painful, edematous prostate 

indicate acute bacterial prostatitis (ABP).  Most cases occur in young or 

middle-aged men when colonic flora (eg, E coli, Proteus) gain access to 

the urethra and subsequently enter the prostate through intraprostatic 

urinary reflux. 

 

 

Patients with ABP generally develop: 

• A flulike illness with fever, chills, and malaise 

• Lower urinary tract symptoms such as dysuria, frequency, 

urgency, hesitancy, and/or urine retention 

• Perineal pain 

Laboratory evaluation usually reveals signs of systemic inflammation 

(eg, leukocytosis with bandemia), and urinalysis typically shows pyuria, 

nitrates, and bacteriuria.  The diagnosis is confirmed when digital rectal 

examination reveals a tender, swollen prostate.  Urine Gram stain and 

culture is then required to identify the underlying pathogen. 



Treatment with a prolonged course (6 weeks) of antibiotics (eg, 

trimethoprim-sulfamethoxazole, fluoroquinolone) ensures eradication of 

the organism and prevents complications such as prostatic abscess or 

chronic prostatitis. 

…….. 

Imaging (eg, CT scan) is not generally required for ABP and should 

be reserved for patients who are likely to have a prostatic abscess 

(eg, prostatic fluctuance on digital rectal examination, failure to improve 

with antibiotics).  Surgery is not needed for ABP because almost all cases 

resolve with prolonged antibiotic therapy.  However, surgery or 

ultrasound-guided drainage is often required for prostatic abscess. 

Cystoscopy and urethral catheterization should generally be avoided in 

patients with ABP because passage of instruments through the 

urethra can cause septic shock (due to release of bacteria from 

prostate) or prostatic rupture.  Patients who develop acute urinary 

retention due to prostatic swelling from ABP often require suprapubic 

(not urethral) catheterization. 

C. trachomatis and N. gonorrhoeae are common causes of urethritis, 

which often presents with lower urinary symptoms (eg, dysuria) and 

urethral discharge.  This patient is not sexually active and does not have 

urethral discharge.  Testing for these pathogens would be low yield. 

 

A patient with fever, malaise, chills, and marked anterior tenderness on 

digital rectal examination likely has acute bacterial prostatitis 

(ABP).  Most cases arise in young or middle-aged men when enteric 

pathogens (eg, Escherichia coli) contaminate the urethra and enter the 

prostate via the intraprostatic reflux of urine. 

Patients with ABP are generally acutely ill and frequently present with 

≥1 of the following: 

• Flu-like illness with malaise, fever, chills, and myalgia (eg, back 

pain) 

• Lower urinary tract symptoms such as dysuria, frequency, 

urgency, and pelvic/suprapubic pain 

• Acute urinary retention due to prostatic swelling (compresses the 

urethra) 



The diagnosis is generally confirmed when digital 

rectal examination reveals a markedly swollen, tender 

prostate (anterior tenderness), but urine culture is required to establish 

the infecting organism.  Treatment with 6 weeks of trimethoprim-

sulfamethoxazole or levofloxacin (based on urine culture sensitivities) 

ensures eradication and limits risk of complications (eg, prostatic 

abscess, chronic prostatitis). 

…….. 

Acute cystitis usually causes lower urinary symptoms (eg, dysuria, 

frequency, urgency, suprapubic pain) with no systemic manifestations 

(eg, fever, chills, malaise).  Acute pyelonephritis usually causes lower 

urinary symptoms and systemic symptoms, but examination frequently 

reveals costovertebral tenderness.  Prostatic edema and tenderness are 

not generally seen. 

Acute urethritis is usually caused by sexually transmitted pathogens 

(eg, N gonorrhoeae, C trachomatis); symptomatic cases are generally 

marked by dysuria and urethral discharge.  Prostatic swelling and pain 

are not typically seen.  Furthermore, because this patient is not sexually 

active, he is unlikely to have a sexually transmitted pathogen. 

Acute flares of inflammatory bowel disease (eg, ulcerative colitis) can 

cause systemic symptoms (eg, fever, malaise) but are almost always 

associated with diarrhea and abdominal pain. 

Retrocecal appendicitis may not cause the classic right lower quadrant 

pain and tenderness associated with acute appendicitis.  Although rectal 

tenderness can occur, it is usually more prominent at the right lateral, 

rather than the anterior, rectal wall.  In addition, passive range of motion 

at the right hip often causes pain due to approximation of the retrocecal 

appendix and psoas muscle (psoas sign). 

 

 

 

 

 

 



Chronic prostatitis/chronic pelvic pain syndrome 

Symptoms 

• Pain in pelvis, perineum, genitalia 

• Irritative voiding symptoms (eg, urgency, hesitancy) 

• Hematospermia, pain with ejaculation 

Diagnosis 

• No or mild prostate tenderness 

• Sterile urine culture 

Management 

• Alpha blockers (eg, tamsulosin) 

• Antibiotics (eg, ciprofloxacin), especially if history of UTI 

• 5-alpha-reductase inhibitors (eg, finasteride) 

UTI = urinary tract infection. 

Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS), 

typically defined as chronic pelvic pain (including pain in 

the perineum and testes, which can radiate to the 

back) for >3 months without an identifiable cause, can present as 

voiding difficulties, irritative voiding symptoms (eg, frequency, 

urgency, hesitancy), pain with ejaculation, or blood in the 

semen.  Patients are generally afebrile and have little or no prostate 

tenderness (despite the term "prostatitis"), with a normal urinalysis 

and negative urine culture results. PSA levels are often normal.  There is 

usually no history of urinary tract infection.  CP/CPPS can be categorized 

as inflammatory or noninflammatory based on the presence of 

leukocytes in urine and prostatic secretions, but this distinction has 

uncertain clinical significance.  The exact etiology of CP/CPPS is unclear, 

but it is thought to be due to noninfectious chronic prostate 

inflammation. 

CP/CPPS is a diagnosis of exclusion, and additional testing (eg, scrotal 

ultrasound, cystoscopy) is individualized based on the patient's 

particular clinical features.  Even though a bacterial cause is not 

known, antibiotics (eg, fluoroquinolones) are often helpful in symptom 

relief.  Other interventions include alpha-adrenergic inhibitors (eg, 

tamsulosin) and 5-alpha-reductase inhibitors (eg, finasteride). 

……….. 



Epididymitis can also present with irritative voiding symptoms, but 

patients usually have scrotal pain, swelling, and tenderness as well as 

a purulent urethral discharge. 

Benign prostatic hyperplasia may cause irritative voiding symptoms, but 

patients more typically have slowly progressive bladder outlet 

obstruction (eg, decreased force of stream, incomplete voiding, 

dribbling, nocturia) and do not typically have back pain. 

Prostate cancer is unlikely in a young patient with a normal prostate-

specific antigen level and no nodules or asymmetry on prostate 

examination.  Elevated prostate-specific antigen levels should not be 

attributed to CP/CPPS. 

Chronic bacterial prostatitis (not to be confused with CP/CPPS) presents 

with dysuria and urinary frequency, but patients often have a history of 

urinary tract infection, prostatic tenderness or induration, and a positive 

urine culture.  Acute bacterial prostatitis is characterized by fever, 

perineal pain, and severe tenderness on prostate examination. 

Bladder cancer most commonly presents with painless gross hematuria, 

with or without irritative voiding symptoms. 

LICHEN PLANUS 
Lichen planus 

Clinical 

findings 

• 5 "Ps": pruritic, purple/pink, polygonal, papules & plaques 

• Lacy, white network of lines (Wickham striae) 

• Locations: 

o Skin (eg, ankles, wrists) 

o Oral mucosa (white papules & plaques ± 

erythema, mucosal atrophy, ulcers) 

o Genitalia 

Disease 

association

s 

• Hepatitis C 

• Medications: ACE inhibitors, thiazide diuretics 

Natural 

history 

• Chronic symptoms 

• Formation of lesions at sites of trauma (Köbner phenomenon) 

• Spontaneous resolution within 2 years 

Treatment 
• Topical high-potency glucocorticoids (eg, betamethasone) 

• Widespread lesions: systemic glucocorticoids, phototherapy 



This patient has a chronic rash characterized by pruritic plaques 

consistent with lichen planus (LP).  LP most commonly occurs 

as pruritic, purple/pink, polygonal papules and plaques on the skin of 

the extremities and trunk (cutaneous LP), but lesions may also appear on 

the genitalia (genital LP) or oral 

mucosa (oral LP).  The lesions often 

have white, lacy markings known as 

Wickham striae and can form along 

the lines of minor trauma (Köbner 

phenomenon). 

The diagnosis of LP is based 

primarily on examination, but biopsy 

can be performed for confirmation.  

Although the etiology is unknown, LP 

is often associated with hepatitis 

C.  Treatment includes topical high-

potency glucocorticoids (eg, 

betamethasone).  The disorder is self-

limitedand typically resolves within 2 years. 

……. 

 HSV commonly affects the 

penis but presents 

with painful, ulcerating 

vesicles on an erythematous 

base.  The symptoms are acute 

and episodic rather than 

chronic. 

 

 

 

 

 

 

 



 Molluscum contagiosum can affect 

the penis, especially when acquired by 

sexual contact.  Like the lesions in LP, 

the lesions in molluscum 

contagiosum can be chronic and pruritic 

but typically appear as umbilicated 

nodules rather than plaques. 

Bowen disease (cutaneous squamous 

cell carcinoma in situ) may develop on 

the penis but typically presents as 

a painless, erythematous plaque.  It may 

progress to penile cancer, which is most 

common in men age >60, but usually 

presents as a painless ulcer/nodule with 

inguinal adenopathy. 

 Primary syphilis typically 

presents with a single 

painless, nonpruritic ulcer 

with induration 

(ie, chancre) and bilateral, 

nontender 

lymphadenopathy. 

 



DIABETES 

INSIPIDUS (DI) 

 

A patient has polyuria with dilute urine and increased water 

intake.  Polyuria in the nonhospitalized patient is most commonly due to 

diabetes mellitus, primary polydipsia (previously known as psychogenic 

polydipsia), and central or nephrogenic diabetes insipidus (DI).  This 

patient's normal glucose makes diabetes mellitus less likely.  Primary 

polydipsia is due to increased water intake that leads to a dilute urine 

(urine osmolality < 1/2 plasma osmolality) and hyponatremia (sodium 

<137 mEq/L).  Serum Na >145 mEq/L with dilute urine excludes primary 

polydipsiaand suggests DI in this patient. 

DI can be central or nephrogenic.  Central DI is due to decreased 

antidiuretic hormone (ADH) secretion from the pituitary.  Nephrogenic 

DI has normal ADH levels with varying degrees of renal ADH resistance. 

The decreased ADH action in both types of DI leads to decreased renal 

water reabsorption and water loss with polyuria.  This results in dilute 

urine and hypernatremia.  Central DI usually has significant 

hypernatremia (>150 mEq/L) due to an impaired thirst mechanism. 

Patients with nephrogenic DI usually have an intact thirst mechanism 

and adequate water intake;they usually compensate for renal water loss 

and may have a normal sodium level. 

………… 



BPH can present with urinary hesitancy, weak urinary stream, nocturia, 

and incomplete voiding with overflow incontinence.  However, it does 

not usually cause this degree of dilute urine or hypernatremia. 

Osmotic diuresis is usually due to solutes (eg, glucose, mannitol, 

urea) that are not well reabsorbed in the kidney.  Patients 

develop polyuria with a high serum osmolality.  However, this patient's 

normal serum glucose and relatively normal blood urea nitrogen make 

this less likely. 

Hydrochlorothiazide (HCTZ) acts in the distal kidney and can 

cause hypokalemia, hyperglycemia, and hyperuricemia.  Although this 

patient's polyuria could be due to HCTZ, diuretics more commonly cause 

hyponatremia instead of hypernatremia.  In addition, diuretic use 

usually stimulates ADH release to result in concentrated urine rather 

than the very dilute urine seen in this patient. 

Renal tubular acidosis (RTA) usually presents with a normal anion gap 

metabolic acidosis.  The serum bicarbonate is typically <20mEq/L, which 

is not present in this patient.  In addition, RTA does not typically cause 

the degree of hypernatremia or dilute urine seen in this patient. 

Syndrome of inappropriate antidiuretic hormone (SIADH) leads to 

inappropriately high ADH concentration and concentrated urine 

with urine osmolality > serum osmolality.  The excess water reabsorption 

in the kidney leads to hyponatremia and a lower serum uric acid 

level.  However, polyuria is not commonly associated with SIADH.  This 

patient's dilute urine, elevated uric acid, and hypernatremia also make 

this unlikely. 

 

 

 

 

 

 

 

 

 



Causes of polyuria & dilute urine 

 
Primary 

polydipsi

a 

Central DI Nephrogenic DI 

Cause 

ADH 

independent 

(excessive 

water intake) 

ADH deficiency (CNS 

pathology) 

ADH resistance (renal 

disease) 

Etiology 

• Antipsych

otics (dry 

mouth) 

• Psychiatri

c 

condition

s 

• Idiopathic 

• Trauma 

• Pituitary surgery 

• Ischemic 

encephalopathy 

• Chronic lithium use 

• Hypercalcemia 

• Hereditary 

(AVPR2 & aquaporin 

2 mutations) 

Results 

of water 

deprivation 

High urine 

osmolality 
Low urine osmolality Low urine osmolality 

Response to 

desmopressi

n 

No change 
Increased urine 

osmolality 
No change 

ADH = antidiuretic hormone; AVPR2 = vasopressor V2; DI = diabetes insipidus. 

This patient with high serum osmolality and urine studies showing low 

osmolality and specific gravity likely has diabetes insipidus (DI).  DI can 

be caused by either deficient antidiuretic hormone (ADH) production 

(central DI) or renal ADH resistance (nephrogenic DI).  Both central and 

nephrogenic DI are characterized by impaired water reabsorption and 

concentration of urine, resulting in high serum osmolality and polyuria 

with dilute urine. 

In this patient: 

• Polyuria (eg, >3 L urine/24 hours) is suggested by frequent 

urination and nocturia. 

• Mild hypernatremia is present; this common finding in DI 

reflects ongoing water losses and maintains a stimulus for 

compensatory polydipsia (in patients with intact thirst reflex). 



• Low urine osmolality (<300 mOsm/kg H2O) and low urine 

specific gravity (<1.006) in the setting of high serum osmolality 

(>250 mOsm/kg H2O) reflect inappropriately dilute urine. 

Polyuria with high serum osmolality can also be seen in diabetes mellitus 

(DM) complicated by marked hyperglycemia (eg, diabetic 

ketoacidosis).  However, DM causes osmotic diuresis (eg, glucosuria) 

with a high urinary solute concentration.  Therefore, urine specific gravity 

and urine osmolality (eg, typically >600 mOsm/kg H2O) are high in 

DM.  This patient's low urine osmolality, low specific gravity, and only 

mildly elevated glucose levels make DI a much more likely cause of her 

urinary symptoms. 

……………. 

The syndrome of inappropriate ADH production (SIADH) is characterized 

by excessive ADH production.  This causes concentrated urine; polyuria 

is not seen, and patients typically have hyponatremia. 

Hypothyroidism can cause hypotonic hyponatremia resulting from 

decreased free water excretion.  It is not associated with the 

hypernatremia and persistently dilute urine seen in this patient. 

Impaired thirst perception can cause primary polydipsia (seen in 

psychiatric conditions or CNS lesions), resulting in excessive water intake 

and dilute urine.  However, patients have low serum osmolality and 

sodium (hyponatremia).  This patient has hyperosmolality and 

hypernatremia with dilute urine; therefore, her polydipsia reflects an 

appropriate thirst reflex for replacing ongoing water losses. 

 



 

This patient has polyuria, polydipsia, and mild hypernatremia/ 

hypertonicity. Polyuria in the nonhospitalized patient can be due to 

diabetes mellitus, primary polydipsia, and diabetes insipidus.  This 

patient's normal serum glucose makes diabetes unlikely.  Primary 

polydipsia is due to increased water intake that surpasses the kidney's 

ability to excrete it.  The increased water leads to hyponatremia (sodium 

<137 mEq/L), a very dilute urine (osmolality <100 mOsm/kg), and urine 

osmolality < serum osmolality.  This patient's sodium >145 mEq/L and 

urine osmolality < serum osmolality favor diabetes insipidus (DI). 

DI can be central (decreased antidiuretic hormone [ADH] secretion from 

the pituitary) or nephrogenic (normal ADH levels with renal ADH 

resistance).  Central DI patients usually do not have an intact thirst 

mechanism and can have serum sodium >150 mEq/L.  Nephrogenic DI 

patients usually have an intact thirst mechanism with lower serum 

sodium (~145 mEq/L).  However, some cases may not be clinically 

obvious.  A water deprivation test can distinguish between central and 

nephrogenic DI and also definitively exclude primary polydipsia. 

The patient must first abstain from water for at least 2-3 hours.  The 

serum and urine osmolality are measured periodically.  Urine osmolality 

>600 mOsm/kg suggests primary polydipsia due to intact ADH and 



ability to concentrate urine in the absence of water intake.  Patients with 

continued dilute urine likely have DI.  These patients then receive 

desmopressin to distinguish between central and nephrogenic 

DI.  Central DI typically has >50% (sometimes up to 200%-400%) 

increase in urine osmolality with desmopressin.  Nephrogenic DI has 

minimal change in urine osmolality with desmopressin.  This patient's 

increased urine osmolality from 132 to 395 mOsm/kg is consistent 

with central DI.  The preferred initial therapy is desmopressin, 

given intranasally (preferred) or orally. 

………. 

Demeclocycline is used for treating syndrome of inappropriate 

antidiuretic hormone (SIADH).  It inhibits the ADH-mediated aquaporin 

insertion in the cortical collecting tubule and helps dilute the 

urine.  However, SIADH causes hyponatremia with a concentrated urine 

(urine osmolality > serum osmolality). 

Hydrochlorothiazide (HCTZ) is not as effective as desmopressin as 

monotherapy for central DI.  HCTZ can be combined with desmopressin 

for an additive effect.  However, HCTZ is preferred for 

nephrogenic DI.  HCTZ causes mild volume depletion that increases 

proximal water and sodium reabsorption. 

Psychotherapy is helpful in treating patients with primary (psychogenic) 

polydipsia.  However, psychotherapy is not effective in managing central 

DI.  In addition, this patient's water deprivation test is not consistent with 

primary polydipsia. 

Tolvaptan is a V2 vasopressin receptor antagonist that causes a selective 

water loss in the kidney without affecting sodium or potassium 

excretion.  Due to its cost and side effects (eg, increased liver enzymes), 

it is usually reserved for significant hypervolemic (due to heart failure) or 

euvolemic (due to SIADH) hyponatremia that does not improve with 

standard therapy (eg, fluid restriction). 

 

 

 

 

 



MENOPAUSAL 

HORMONE 

THERAPY 

Major drug interactions of levothyroxine 

↓ Levothyroxine absorption 

• Bile acid binding agents 

(eg, cholestyramine) 

• Iron, calcium, aluminum hydroxide 

• PPIs, sucralfate 

↑ TBG concentration 

• Estrogen (oral), tamoxifen, raloxifene 

• Heroin, methadone 

↓ TBG concentration 

• Androgens, glucocorticoids 

• Anabolic steroids 

• Slow-release nicotinic acid 

↑ Thyroid hormone metabolism 

• Rifampin 

• Phenytoin 

• CBZ 

TBG = thyroxine-binding globulin. 

Most patients with hypothyroidism have an increased requirement for 

levothyroxine after starting oral estrogen (estrogen replacement therapy 

or oral contraceptives).  Oral estrogen formulations decrease clearance 

of thyroxine-binding globulin (TBG), leading to elevated TBG 

levels.  TBG is synthesized and sialylated in the liver.  Transdermal 

estrogen bypasses the liver and does not affect TBG levels. 

Patients with normal thyroid function can readily increase thyroxine 

production to saturate the increased number of TBG binding sites, but 

hypothyroid patients are dependent on exogenous thyroid replacement 

and cannot compensate.  This results in decreased free thyroxine and 

increased TSH.  As a result, higher dosing of levothyroxine may be 

required.  A rise in estrogen levels is also one of the main reasons for 

higher levothyroxine requirements during pregnancy. 

……….. 

Due to the increased TBG following the initiation of oral estrogen, free 

T4 levels in hypothyroid patients can decline.  However, total circulating 

thyroid hormone levels would be unchanged or increase slightly. 



Estrogen has no effect on the conversion of T4 to T3.  Drugs that inhibit 

conversion of T4 to T3 include glucocorticoids, beta blockers, iopanoic 

acid (oral cholecystography contrast agent), and propylthiouracil. 

T4 and T3 are metabolized by deiodination (major method), 

glucuronidation, and sulfation in the liver.  Phenobarbital, rifampin, 

phenytoin, and carbamazepine increase hepatic clearance of thyroid 

hormone by increasing the activity of these enzymes (mainly 

deiodination). 

 

GLUCONEOGENESIS 

 

The liver maintains glucose levels in the blood via glycogenolysis and 

gluconeogenesis.  During fasting states, glycogen reserves drop 

dramatically in the first 12 hours, by which time gluconeogenesis starts 

to play an important role.  After 24 hours, gluconeogenesis represents 

the sole source of glucose production.  The main substrates for 

gluconeogenesis are: 



• gluconeogenic amino acids (eg, alanine, glutamine) from 

breakdown of muscle protein 

• lactate from anaerobic glycolysis 

• glycerol 3-phosphate from triacylglycerol in adipose.  

Alanine is the major gluconeogenic amino acid in the liver, and it is 

converted into pyruvate by alanine aminotransferase.  Pyruvate is 

eventually converted to glucose through a series of reactions, and free 

glucose is then released into the bloodstream. 

……. 

Citrate and succinate are intermediates in the Krebs cycle. 

Glycerol-3-phosphate is a substrate for gluconeogenesis that is released 

during the breakdown of adipose. 

Lactate derived from anaerobic glycolysis is also converted to pyruvate 

during gluconeogenesis. 

 

DIABETES MELLITUS 

(DM) 
Management of type 2 diabetes in patients with heart 

disease 

Lifestyle 

• Smoking cessation 

• Regular exercise 

• Reduced fat intake 

Glycemic 

management 

• Metformin 

• GLP-1 agonists (eg, liraglutide) 

• SGLT2 inhibitors (eg, empagliflozin) 

Lipid-lowering 

therapy 

• Statins 

Blood pressure

control 

• Goal BP <140/90 mm Hg (consider <130/80 mm Hg) 

• ACE inhibitors preferred 

Antiplatelet 

therapy 

• Low-dose aspirin 

GLP-1 = glucagon-like peptide-1; SGLT2 = sodium-glucose cotransporter 2; BP = 

blood pressure. 



T2DM is characterized by increased insulin resistance and progressive 

pancreatic beta cell failure.  Metformin is the preferred initial drug for 

most patients due to its effectiveness, tolerability, and low 

cost.  However, due to the progressive nature of the disorder, most 

patients eventually require multiple agents for adequate glycemic 

control.  The choice of add-on therapy depends on comorbid 

conditions, effects on weight, and risk of adverse effects (eg, 

hypoglycemia). 

This patient has a history of myocardial infarction and mild 

obesity.  Recommended options for add-on therapy in patients 

with established cardiovascular disease include: 

• Glucagon-like peptide-1 (GLP-1) agonists (eg, exenatide, 

liraglutide) regulate glucose by slowing gastric emptying, 

suppressing glucagonsecretion, and increasing glucose-

dependent insulin release.  They also decrease appetite and can 

induce significant weight loss.  These agents are associated with 

a low risk of hypoglycemia and decreased mortality in patients 

with cardiovascular disease. Notable adverse effects include 

nausea, bloating, abdominal pain, and (rarely) pancreatitis. 

 

• Sodium-glucose cotransporter 2 (SGLT2) inhibitors (eg, 

canagliflozin, empagliflozin) cause increased renal excretion of 



sodium and glucose.  In addition to lowering blood glucose, 

these agents induce a mild diuresis, leading to decreased blood 

pressure and decreased risk of heart failure and cardiovascular 

events.  Minor weight loss is common.  Notable adverse effects 

include hypotension and urinary tract infection. 

 

………. 

Dipeptidyl peptidase-4 (DPP-4) inhibitors (eg, sitagliptin) are oral agents 

that have a mechanism of action related to GLP-1 agonists.  However, 

they are less effective than GLP-1 agonists, have a minimal effect on 

weight, and are not associated with a decreased risk of cardiovascular 

events. 

Adding insulin to metformin would improve glycemic control but is 

associated with significant weight gain and risk of 

hypoglycemia.  Sulfonylureas (eg, glimepiride) lower blood glucose by 

stimulating increased insulin secretion; like insulin, they are associated 

with weight gain and risk of hypoglycemia. 

Thiazolidinediones (eg, pioglitazone) are associated with possible weight 

gain.  They also cause fluid retention, which can lead to symptomatic 

heart failure in patients with underlying heart disease. 



SGLT-2 inhibitors* 

Mechanism 

of action 

• Increased urinary glucose excretion (block proximal tubule 

glucose reabsorption) 

Possible 

benefits 

• Reduced progression of nephropathy & albuminuria 

• Reduced cardiovascular morbidity & mortality 

• Reduced hospitalizations for heart failure 

• Weight loss 

Adverse 

effects 

• Euglycemic ketoacidosis 

• Increased risk of genitourinary infections 

Contraindic

ations 

• Type 1 DM 

• History of DKA 

• Impaired renal function (eGFR <30 mL/min/1.73 m2) 

*For example, canagliflozin & empagliflozin. 

DKA = diabetic ketoacidosis; DM = diabetes mellitus; eGFR = estimated 

glomerular filtration rate; SGLT-2 = sodium-glucose cotransporter 2. 

Despite following lifestyle recommendations and taking metformin (first-

line medication for T2DM), this patient has poor glycemic control 

(hemoglobin A1c >7%), placing him at increased risk of macrovascular 

and microvascular complications.  Therefore, add-on therapy 

(metformin + another medication) is indicated, the choice of which 

should be dictated by the patient's comorbid conditions.  Given this 

patient's established coronary artery disease (recent non–ST-elevation 

myocardial infarction with stenting) and obesity (BMI ≥30 kg/m2), an 

SGLT-inhibitor (eg, canagliflozin, empagliflozin) is an optimal choice. 

Recommended add-on therapy for patients with established 

cardiovascular disease (eg, heart failure, myocardial infarction, coronary 

artery disease) includes the following: 

• Sodium-glucose cotransporter 2 (SGLT-2) inhibitors (eg, 

canagliflozin, empagliflozin), which cause increased urinary 

excretion of sodium and glucose.  These agents induce weight 

loss and decrease risk of cardiovascular mortality.  They also slow 

progression of albuminuria.  Major adverse effects include 

genitourinary infections and euglycemic ketoacidosis. 



• Glucagon-like peptide-1 (GLP-1) receptor agonists (eg, 

semaglutide, liraglutide), which are given by injection and 

regulate glucose by slowing gastric emptying, suppressing 

glucagon secretion, and increasing glucose-dependent insulin 

release.  Similar to SGLT-2 inhibitors, GLP-1 agonists reduce 

cardiovascular mortality and induce significant weight 

loss.  Major adverse effects include gastrointestinal disturbances 

(eg, nausea, abdominal pain) and, rarely, pancreatitis. 

…………. 

Sulfonylureas (eg, glipizide) stimulate endogenous pancreatic insulin 

secretion.  Like insulin, they are associated with weight gain (due to 

insulin-induced anabolic effects) and increased risk of 

hypoglycemia.  Neither insulin nor sulfonylureas have been shown to 

reduce cardiovascular mortality or morbidity. 

Thiazolidinediones (eg, pioglitazone), which decrease gluconeogenesis 

and improve insulin sensitivity, are associated with weight gain and fluid 

retention.  In particular, these agents have been linked to increased risk 

of heart failure and would not be appropriate for this patient with 

established coronary artery disease. 

Dipeptidyl peptidase (DPP) -4 inhibitors (eg, sitagliptin) have a 

mechanism of action similar to that of GLP-1 agonists; however, unlike 

GLP-1 agonists, they are not cardioprotective and are weight-neutral. 

 



 

Hemoglobin A1c reflects average glucose levels over the lifespan of 

hemoglobin (about 3 months).  A1c is influenced by both fasting and 

postprandial glucose concentrations and is useful for estimating 

overall glycemic control in patients with DM. The target A1c is <7% in 

most patients. 

Very high A1c levels (>10%) suggest significant hyperglycemia 

throughout the day, whereas lesser abnormalities are often due to 

elevations in only postprandial glucose levels.  This patient's hemoglobin 

A1c is elevated despite an acceptable morning (fasting) glucose (usual 

target range: 80-130 mg/dL).  In association with her markedly elevated 

random glucose (290 mg/dL), this suggests the patient is 

experiencing frequent postprandial hyperglycemia leading to 

impaired overall glycemic control. 

Improving management in this patient will require better control of 

postprandial glucose without inducing fasting hypoglycemia.  This can 

be achieved with a combination basal-bolus insulin regimen, continuing 

the long-acting basal insulin (ie, insulin glargine) to control baseline 

fasting glucose and adding a rapid-acting mealtime insulin (eg, insulin 

aspart) to control postprandial glucose excursions. 

……….. 

Autoimmune pancreatitis causes diabetes due to destruction of beta 

cells.  However, patients typically have recurrent abdominal pain and 



symptoms of biliary dysfunction (eg, obstructive jaundice) and often 

have frequent and severe hypoglycemia due to loss of glucagon-

producing alpha cells. 

The dawn phenomenon is an early morning hyperglycemic surge due to 

the diurnal increase in growth hormone and cortisol secretion.  It causes 

elevated fasting (not postprandial) hyperglycemia. 

This patient's fasting glucose is well controlled, suggesting an adequate 

basal insulin dose.  Increasing the dose would likely lead to fasting 

hypoglycemia without a significant improvement in overall control. 

Insulin-neutralizing antibodies can cause very high insulin dose 

requirements, typically resulting in both fasting and nonfasting 

hyperglycemia.  These antibodies were commonly seen in the past with 

bovine and porcine insulin but are rare with recombinant insulin 

analogues. 

 

Laboratory evaluation of hypertension 

Renal function tests 

(KFTs) 

• Serum electrolytes (Na, K, Ca) 

• Serum creatinine 

• Urinalysis 

• Urine albumin/creatinine ratio (optional) 

Endocrine tests 

• Fasting glucose or hemoglobin A1c 

• Lipid profile 

• TSH 

Cardiac tests 

• ECG 

• Echocardiogram (optional) 

Other tests 

• CBC 

• Uric acid (optional) 

A patient has HTN, defined as a sustained blood pressure ≥130 mm Hg 

systolic or ≥80 mm Hg diastolic (some guidelines recommend ≥140/90 

mm Hg for diagnosis); given her age, mildly elevated blood pressure, 

and family history of hypertension, this most likely representsprimary 

(essential) hypertension.  The initial evaluation should 

identify complications of hypertension (eg, chronic kidney disease) 



orcomorbid conditions (eg, hyperlipidemia) that might influence 

management.  Assessment should include a serum chemistry panel 

(including electrolytes and creatinine), hemoglobin/hematocrit, 

lipid panel, and urinalysis. 

In addition, patients with hypertension should be screened for diabetes 

mellitus with either fasting blood glucose, which can be obtained as 

part of a serum chemistry panel, or hemoglobin A1c.  Even in the 

absence of hypertension, screening is advised for patients age 40-70 

with a BMI ≥25 kg/m2 (ie, overweight or obese).  Screening at younger 

ages should be considered for those with additional risk factors (eg, 

family history of diabetes, high-risk racial/ethnic groups [eg, African 

Americans, Native Americans]). 

………. 

Many experts recommend ECG to identify signs of left ventricular 

hypertrophy in patients with hypertension.  Further assessment of 

ventricular function with echocardiography is more specific but is 

expensive and would have low yield in this young patient with mild 

hypertension and a normal ECG. 

Testing for sleep apnea is indicated for patients with symptoms (eg, 

daytime somnolence, witnessed apneic episodes) and can be considered 

for those with refractory hypertension.  However, it is not indicated for 

asymptomatic patients with uncomplicated hypertension. 

Duplex Doppler ultrasonography can identify renal artery stenosis, which 

typically occurs in older men with diffuse atherosclerosis and causes 

severe or resistant hypertension requiring ≥3 medications.  Other 

characteristic findings include recurrent flash pulmonary edema and 

unexplained renal failure after starting an ACE inhibitor. 

Plasma renin activity (PRA) is used to evaluate primary 

hyperaldosteronism.  However, patients typically have severe or resistant 

hypertension; hypokalemia is common.  Primary hyperaldosteronism is 

unlikely in this patient with mild hypertension and normal serum 

electrolytes. 

 

 

 



Goals of health maintenance in diabetes mellitus 

Glycemic control 

• Hemoglobin A1c: Every 3 months 

• Goal A1c: ≤7.0% 

Nephropathy 

prevention 

• Annual random urine albumin/creatinine ratio* 

• Normal albumin excretion: <30 mg/g 

Cardiovascular risk 

factor reduction 

• Regular screening & control of lipids, blood 

pressure 

• Address lifestyle factors (eg, diet, exercise, 

smoking, weight) 

• Daily aspirin if 10-year CVD risk >10% 

Retinopathy screening 
• Ophthalmologic evaluation (every 1-3 years) 

Neuropathy screening 
• Annual comprehensive foot examination 

*Begin at time of diagnosis for type 2 diabetes & 5 years after diagnosis for type 1. 

CVD = cardiovascular disease. 

Routine health maintenance is a mainstay of preventive therapy in 

type 2 diabetes because it can reduce the risk of microvascular (eg, 

retinopathy, neuropathy, nephropathy) complications and improve 

cardiovascular risk factors (eg, weight, blood pressure, 

dyslipidemia).  Key components include: 

• lifestyle changes (diet, exercise, smoking cessation, weight 

management). 

• glycemic control (goal A1c ≤7.0%; higher for older adults and 

those with multiple comorbidities). 

• screening for and control of cardiovascular risk factors (eg, 

hypertension [goal: <130/80 mm Hg], obesity, cholesterol). 

• regular screening and treatment for albuminuria (via 

annual urine albumin/creatinine ratio testing [normal: <30 

mg/g]), foot neuropathy, and retinopathy. 

This patient has made appropriate lifestyle changes; has no diabetic 

neuropathy or retinopathy; and has a hemoglobin A1c at goal, a blood 



pressure below goal, and a urine albumin/creatinine ratio within normal 

limits.  No additional medication is indicated at this time. 

By contrast, in patients with moderately increased albuminuria 

(albumin/creatinine ratio of 30-300 mg/g) and HTN, ACE inhibitors 

(ACEIs) (eg, lisinopril) or angiotensin II receptor blockers (ARBs) are 

indicated for secondary prevention of diabetic nephropathy as they 

reduce progression to overt nephropathy and kidney failure. These 

effects are not proven in patients who are normotensive and have 

normal albumin excretion (<30 mg/g); in these patients, ARBs and ACEIs 

may increase cardiovascular mortality risk, and medication risks (eg, 

hypotension, hyperkalemia, severe GFR reduction) outweigh benefits. 

………. 

Clopidogrel is used in secondary prevention of recurrent ischemic 

stroke.  For certain patients with diabetes (>10% 10-year stroke risk), 

primary stroke prevention with daily low-dose aspirin (not clopidogrel) 

can be considered. 

Glyburide is used as therapy in certain patients with diabetes and 

persistent hyperglycemia (eg, A1c >7.0% despite lifestyle changes and 

metformin).  This patient's A1c is already well controlled; no additional 

agents are needed. 

Certain beta blockers such as metoprolol can improve symptoms and 

survival and hospitalization rates in patients with heart failure and 

reduced ejection fraction.  Beta-blocker therapy is not indicated in this 

patient. 

 

 

 

 

 

 



HYPERGLYCEMIC 

HYPEROSMOLAR 

NONKETOTIC 

SYNDROME (HHNH) 

 Diabetic ketoacidosis 
Hyperosmolar hypergly

cemic state 

Patient 

charact

eristics 

• Type 1 diabetes usually 

• Younger age 

• Type 2 diabetes usually 

• Older age 

Clinical 

sympto

ms 

• Less pronounced altered 

mentation 

• More rapid onset of 

hyperglycemic symptoms 

• Hyperventilation & abdo

minal pain common 

• More pronounced altered 

mentation 

• Gradual onset of 

hyperglycemic symptoms 

• Hyperventilation & abdominal 

pain less common 

Laborat

ory 

studies 

• Glucose 250-500 mg/dL 

(13.9-27.8 mmol/L) 

• Bicarbonate <18 mEq/L 

(18 mmol/L) 

• Elevated anion gap 

• Positive serum ketones 

• Serum osmolality <320 

mOsm/kg 

(320 mmol/kg) 

• Glucose >600 mg/dL (33.3 

mmol/L) 

• Bicarbonate >18 mEq/L (18 

mmol/L) 

• Normal anion gap 

• Negative or small serum 

ketones 

• Serum 

osmolality >320 mOsm/kg 

(320 mmol/kg) 

This patient with type 2 diabetes mellitus has hyperosmolar 

hyperglycemic state (HHS), characterized by high plasma osmolality 

and severe hyperglycemia (often >1,000 mg/dL) due to relative insulin 

deficiency and/or elevated counterregulatory hormones (eg, 

cortisol).  Common precipitating factors include: 

• Infection 

• Medications impacting carbohydrate metabolism 

(eg, glucocorticoids, thiazide diuretics, atypical antipsychotics) 

• Interruption of insulin therapy 

• Trauma or acute illness (eg, myocardial infarction) 

Severe hyperglycemia causes glycosuria, osmotic diuresis, hypovolemia, 

and dehydration.  With worsening hypovolemia, GFR declines, leading to 

reduced renal glucose excretion and worsening hyperglycemia. 

Elderly individuals are at increased risk due to altered perception of 

thirst and restricted fluid intake.  Neurologic s/s ranging from confusion 

to coma are due primarily to high plasma osmolality, usually >320 

mOsm/kg; this patient's calculated osmolality is approximately 336 



mOsm/kg (using the reported sodium level, not that corrected for 

hyperglycemia).  In contrast to diabetic ketoacidosis (DKA), which 

typically develops rapidly over hours, HHS develops over a few days to 

weeks. 

 

……… 

Glucocorticoid-induced psychosis is characterized 

by delusions, hallucinations, disorganized thought processes, and 

aggression.  Lethargy is less typical. 

Mental status changes in hyponatremia are due to cerebral 

edema (water flowing from the hypoosmolar extracellular space into 

brain cells).  In HHS, plasma osmolality is elevated due to excess glucose, 

drawing water out of cells, which lowers plasma sodium (dilution 

hyponatremia); however, cerebral edema does not occur.  The effective 

sodium concentration can be corrected for hyperglycemia; this patient's 

corrected sodium is approximately 152. 

 

Anion gap is also calculated using reported, not corrected, serum 

sodium.  This patient's normal anion gap and serum bicarbonate make 

metabolic acidosis, including DKA, unlikely.  In HHS, mild ketosis (ie, 

urine ketones) may occur due to decreased food intake (ie, starvation 

ketosis); however, unlike DKA, more prominent ketosis does not occur 

because even relatively low insulin production suppresses ketogenesis. 

 

 

 

 

 

 



Anion gap metabolic acidosis (AGMA) 

Calculation 

Anion gap = sodium – (chloride + bicarbonate) 

(Normal: 10-14) 

Common causes 

Mnemonic: 

MUDPILES 

• Methanol 

• Uremia 

• Diabetic ketoacidosis 

• Propylene glycol/paraldehyde 

• Isoniazid/iron 

• Lactic acidosis 

• Ethylene glycol (antifreeze) 

• Salicylates (aspirin) 

 

In kidney injury, uremic toxin buildup can cause mild symptoms (eg, 

fatigue, nausea) when the GFR falls below 60 mL/min/1.73 

m2.  However, more severe symptoms, as seen in this patient, would 

typically be observed only at an estimated GFR <10-20 mL/min/1.73 m2. 

 

A patient's clinical features are consistent with hyperosmolar 

hyperglycemic state (HHS), most likely precipitated by his recent upper 

respiratory tract infection.  Diabetic ketoacidosis (DKA) and HHS are the 

2 most serious acute complications of diabetes.  HHS is more common 

in type 2 diabetes and is characterized by severe hyperglycemia and 

increased serum osmolality with little or no ketonemia or acidosis (most 

patients have pH >7.3 and serum bicarbonate >20 mEq/L). 

Most patients with HHS or DKA have normal or mildly elevated serum 

potassium levels at initial evaluation due to the combined effects 

of insulin deficiency and hyperosmolality, which promote the movement 

of potassium out of cells into the extracellular space.  However, patients 

frequently have a total body potassium deficit (3-6 mEq/kg) due to 

excessive urinary loss (caused by osmotic diuresis induced by 

hyperglycemia and urinary excretion of potassium ketoacid anion 

salts).  Insulin therapy for HHS can shift potassium back into the cells, 

abruptly lowering circulating potassium levels, and cause 

severe hypokalemia. 

…. 



An increase in extracellular pH (alkalemia) promotes the binding of 

calcium to albumin and lowers serum ionized calcium concentration. 

Patients with HHS have normal to slightly acidic pH; therefore, serum 

ionized calcium concentration remains unchanged. 

Patients with severe hyperglycemia initially have phosphate depletion 

(not retention) due to phosphaturia caused by osmotic diuresis. 

However, relative renal phosphate retention may occur later if 

dehydration and prerenal acute kidney injury lead to more severe renal 

insufficiency (eg, glomerular filtration rate <20-25 mL/min). 

Hyperglycemia and glucosuria-induced osmotic diuresis cause free water 

loss that exceeds sodium loss. 

Suppression of antidiuretic hormone (ADH) secretion is seen in patients 

with hyponatremia due to excess free water intake.  The hyponatremia in 

HHS is due to the osmotic shift of water from the intracellular to 

extracellular space.  In HHS, secretion of ADH by the posterior pituitary is 

stimulated by the increased plasma osmolality and 

hypovolemia/hypotension, although patients with chronic hyperglycemia 

will have a lesser ADH release and antidiuretic response. 

Hyperosmolar hyperglycemic state 

Patient 

characteristics 

• T2DM 

• Older age 

Clinical 

symptoms 

• Gradual hyperglycemic symptoms (eg, polyuria, 

polydipsia) 

• AMS (eg, coma, focal signs, seizures) 

Laboratory 

studies 

• Glucose >600 mg/dL (frequently >1,000 mg/dL) 

• Normal pH & bicarbonate 

• Normal anion gap 

• Negative or small serum ketones 

• Serum osmolality >320 mOsm/kg 

Initial 

management 

• Aggressive hydration with normal saline* 

• Intravenous insulin 

• Potassium replacement if level is <5.3 mEq/L 

*Normal saline for the first hour regardless of sodium levels; fluid choice may 

change thereafter. 

This patient has severe hyperglycemia and mental status changes 

(lethargy, confusion), findings consistent with hyperosmolar 

hyperglycemic state (HHS).  He also has prominent evidence of 



dehydration, with hypotension, tachycardia, and dry mucous 

membranes, likely due to osmotic diuresis from severely elevated plasma 

osmolality (eg, >320 mOsm/kg).  Therefore, the best immediate step in 

treatment is aggressive fluid replacement with isotonic normal saline 

(NS), which replenishes extracellular volume, lowers plasma 

osmolality, and increases tissue perfusion and responsiveness to insulin. 

 

HHS often occurs in a setting of type 2 diabetes.  Compared with 

diabetic ketoacidosis (DKA), HHS is associated with higher glucose levels 

(often >1,000 mg/dL in HHS, 300-500 mg/dL in DKA), normal anion gap 

and pH, and absent ketoacids.  Dehydration is more severe in HHS (up 

to 8-10 L of total body water losses) due to higher plasma osmolality 

and resulting osmotic diuresis. 

In the first hour of treatment, NS should be used for resuscitation 

regardless of sodium levels.  The fluid can be changed to 0.45% NS after 

the second or third hour if the corrected serum sodium is normal or high 

on repeat laboratory testing. 

……… 

Insulin therapy is a mainstay in the management of HHS.  However, IV 

regular insulin is preferred because hypovolemia and systemic 

vasoconstriction in HHS can lead to erratic absorption of long-acting 

insulin.  Although subcutaneous insulin can sometimes be administered 

in patients with mild DKA, it would not be appropriate for this patient 

with HHS and marked hypovolemia. 

Despite demonstrating elevated potassium levels on laboratory testing, 

many patients with HHS actually have a total body potassium deficit 

(due to hyperosmolarity and urinary losses generated by osmotic 

diuresis).  Insulin administration drives potassium into cells; therefore, 



such patients need supplemental potassium to prevent rapid unmasking 

of hypokalemia.  However, potassium repletion is only indicated if the 

initial serum potassium level is less than 5.3 mEq/L.  This patient's 

potassium is 5.9 mEq/L; therefore, supplemental potassium is not 

indicated. 

Infusion of sodium bicarbonate is sometimes used in patients with DKA 

and severe acidosis (pH <6.9).  Because ketoacid accumulation or 

acidosis is not present in this patient with HHS, bicarbonate 

supplementation is not required. 

 

An older patient with type 2 diabetes mellitus likely has hyperosmolar 

hyperglycemic state (HHS) triggered by recent prednisone use.  In 

HHS, marked hyperglycemia (often >800 mg/dL) and severely 

elevated plasma osmolality (>320 mOsm/kg) cause dehydration 

(evidenced by hypotension, dry mucous membranes, elevated blood 

urea nitrogen-to-creatinine ratio), altered mental status (eg, 

obtundation, lethargy), and focal neurological signs (eg, dysarthria, 

seizures).  Immediate management includes normal saline and insulin 

infusion and potassium repletion when potassium is <5.3 mEq/L. 

Although laboratory potassium measurements are typically normal or 

slightly elevated, a total body potassium deficit of 300-600 mEq is 

present in most patients with HHS as well as in diabetic ketoacidosis 

(DKA): 

• Potassium deficit is caused by glucose-induced osmotic 

diuresis (which leads to urinary potassium losses) and secondary 

hyperaldosteronism from volume contraction. 

• Normal or slightly elevated laboratory potassium measurements 

are due to hyperosmolality, which draws fluid and potassium into 

the extracellular space, and insulin deficiency, which reduces 

cellular uptake of potassium. 

If potassium is not replenished, life-threatening hypokalemia can result 

after insulin and intravenous fluid administration, both of which lower 

plasma osmolality and cause rapid potassium influx into cells.  Therefore, 

in both HHS and DKA, potassium should be frequently monitored and 

supplemented intravenously when serum potassium falls below 5.3 

mEq/L. 



……………. 

Focal neurological signs (eg, dysarthria) are typically associated with 

stroke; however, they can also be seen in HHS (possibly from 

hyperglycemia-induced cerebral injury or inflammation).  Given this 

patient's marked hyperglycemia, HHS is the more likely diagnosis.  In 

addition, this patient has had symptoms for 12 hours and is outside the 

window of tissue plasminogen activator administration for acute stroke. 

Although infection is a potential trigger for HHS, potassium repletion 

should not be delayed given the risk of rapid hypokalemia.  Moreover, 

this patient's recent prednisone use is a more likely cause of HHS. 

Secondary adrenal insufficiency from glucocorticoid withdrawal (eg, 

prednisone) can cause altered mentation, hypotension, and 

hyponatremia.  However, hypoglycemia (rather than this patient's severe 

hyperglycemia) would be expected.  This patient's hyponatremia is more 

likely a result of markedly elevated blood glucose (ie, hyperosmolar 

hyponatremia). 

 

DIABETIC 

KETOACIDOSIS 

(DKA) 

Diabetic ketoacidosis (DKA) 

Patient 

characteristics 

• Young age 

• Brittle type 1 diabetes mellitus 

• May be initial manifestation of diabetes 

Clinical 

symptoms 

• Acute to subacute onset 

o Initial: polydipsia/polyuria, blurred vision, weight 

loss 

o Later: altered mentation, hyperventilation, 

abdominal pain 

Diagnosis 

• ↑ Glucose (typically 300-800 mg/dL) 

• Metabolic acidosis (bicarbonate <18 mEq/L) 

• ↑ Anion gap 

• Positive serum ketones 

Treatment 

• High-flow IV fluids (normal saline) 

• IV insulin 

• Follow & replace potassium 

IV = intravenous. 



A patient's presentation suggests diabetic ketoacidosis (DKA) from 

new-onset type 1 diabetes mellitus (T1DM).  DKA was likely triggered 

by her recent gastrointestinal illness (ie, nausea and vomiting), which 

exacerbated dehydration and precipitated ketosis.  Features of this 

patient's illness consistent with DKA include: 

• Young age:  Although T1DM is classically associated with 

childhood onset, one-fourth of new cases are diagnosed in 

young adults.  DKA is the second most common initial 

presentation of T1DM.  

• Symptoms:  Rapid onset of weight loss, polydipsia (increased 

thirst), and diffuse abdominal pain occurs, possibly from 

acidosis and electrolyte abnormalities impairing gastrointestinal 

function (eg, delayed gastric emptying, ileus). 

• Clinical signs:  Dehydration (evidenced by tachycardia and 

hypotension) and hyperventilation (ie, compensation for 

metabolic acidosis) are prominent. 

Therefore, checking fingerstick glucose is the appropriate next step in 

management.  This test is rapid and minimally invasive; it can narrow the 

differential diagnosis and initial treatment for this patient's 

gastrointestinal symptoms and lethargy.  Glucose levels of 300-800 

mg/dL should prompt empiric treatment for DKA (eg, insulin, 

intravenous fluids) and confirmatory testing (eg, serum ketones, ABGs). 

……….. 

Although infection is a common trigger of DKA, blood glucose 

measurement should be performed first because it can rapidly confirm a 

presumptive diagnosis and guide management. 

Abdominal pain, hypotension, and vomiting can be seen in primary 

adrenal insufficiency, diagnosed via cosyntropin stimulation 

testing.  However, adrenal insufficiency is unlikely to explain polyuria and 

hyperventilation; moreover, it is associated with 

hypoglycemia.  Assessing fingerstick glucose is a more optimal approach 

to narrowing the diagnosis. 

Severe UGIB and mesenteric ischemia can cause acute abdominal pain 

and hypotension, and may be detected on CT scan of the abdomen and 

endoscopy.  However, neither condition explains this patient's polyuria 

or hyperventilation, and her young age and absence of associated risk 



factors (eg, excessive alcohol intake, atrial fibrillation) make either 

diagnosis unlikely. 

Although salicylate poisoning (detectable on urine toxicology screen) 

may lead to abdominal pain, lethargy, and nausea, associated symptoms 

of tinnitus and vertigo are absent in this patient.  Moreover, her 2-week 

prodrome of polydipsia and weight loss point to DM. 

 

 

A young patient with marked hyperglycemia (glucose >300 

mg/dL), anion gap metabolic acidosis, dehydration (eg, dry mucous 

membranes, tachycardia), and abdominal pain has DKA, indicating a new 

diagnosis of type 1 diabetes mellitus.  Calorie and carbohydrate 

restriction can cause ketosis and precipitate DKA in patients with T1DM. 

 

 

 

 



Anion gap metabolic acidosis 

Calculation 

Anion gap = sodium – (chloride + 

bicarbonate) 

(Normal: 10-14) 

Common causes 

Mnemonic: 

MUDPILES 

• Methanol 

• Uremia 

• Diabetic ketoacidosis (DKA) 

• Propylene glycol/paraldehyde 

• INH/iron 

• Lactic acidosis 

• Ethylene glycol (EG; antifreeze) 

• Salicylates (aspirin) 

Most patients with DKA have normal or elevated serum potassium 

values on laboratory testing, but actually have a total body 

potassium deficit.  The overall potassium deficit is due to urinary 

potassium losses from osmotic diuresis, elimination of ketoacid anions 

as potassium salts (seen only in DKA), and secondary 

hyperaldosteronism resulting from volume contraction, which leads to 

potassium excretion and reabsorption of sodium in the distal renal 

tubule.  Despite this deficit, normal or elevated laboratory potassium 

measurements occur due to: 

• hyperosmolarity, which draws fluid and potassium passively out 

of cells into the extracellular space. 

• insulin deficiency, which impairs cellular entry of potassium by 

the cells, further increasing extracellular potassium concentration. 

Administration of insulin during treatment drives potassium into cells 

and can rapidly lead to hypokalemia.  For this reason, potassium should 

be monitored closely and added to intravenous fluids whenever serum 

potassium is <5.3 mEq/L. 

………. 

Although vegetables and juices can contain high levels of potassium, this 

patient's anion gap metabolic acidosis and hyperglycemia point to 

hyperosmolarity and insulin deficiency as more likely causes of the 

laboratory findings. 



Acute onset of abdominal pain and elevated creatinine can be seen in 

hemolytic uremic syndrome or thrombotic thrombocytopenic purpura, 

conditions associated with intravascular hemolysis and hyperkalemia 

(due to destruction of red blood cells).  However, this patient's severe 

hyperglycemia (blood glucose >300 mg/dL) and anion gap acidosis 

suggest DKA. 

 

Management of DKA 

IV fluids 

• Rapid infusion of 0.9% normal saline 

• Add dextrose 5% when serum glucose is ≤200 mg/dL 

Insulin 

• Start continuous IV insulin infusion (hold if K <3.3 mEq/L) 

• Switch to SQ (basal bolus) insulin for the following: able to 

eat, glucose <200 mg/dL, anion gap <12 mEq/L & serum 

HCO3 ≥15 mEq/L 

• Overlap SQ & IV insulin by 1-2 hours 

Potassium 

• Add IV K if serum K+ <5.3 mEq/L (hold if ≥5.3 mEq/L) 

• Nearly all patients' K+ depleted, even with hyperkalemia 

Bicarbonate 
• Consider for patients with pH ≤6.9 

Phosphate 

• Consider for serum phosphate <1.0 mg/dL, cardiac 

dysfunction, or respiratory depression 

• Monitor serum calcium frequently 

DKA = diabetic ketoacidosis; IV = intravenous; K = potassium; SQ = subcutaneous. 

A patient's presentation (hyperglycemia with anion gap metabolic 

acidosis) is consistent with diabetic ketoacidosis (DKA).  Treatment of 

DKA includes prompt intravenous fluid resuscitation, insulin to lower 

serum glucose and ketones, and electrolyte replacement.  Frequent 

clinical and laboratory monitoring is indicated: the anion gap, 

electrolytes, and venous pH are measured every 2-4 hours, and serum 

glucose is measured hourly. 

A primary derangement in DKA is anion gap metabolic 

acidosis generated by the unmeasured ketoacid anions acetoacetate 

and beta-hydroxybutyrate.  Beta-hydroxybutyrate is derived from the 

reduction of acetoacetic acid and can become the predominant ketoacid 



in severe DKA.  With volume resuscitation and correction of 

hyperosmolality and hyperglycemia, these ketoacids disappear and the 

anion gap normalizes, pointing to resolution of 

ketosis.  Posttreatment hyperchloremic acidosis may occur due to 

infusion of normal saline; however, the anion gap will be normal. 

Resolution of DKA is further supported by normalization of the venous 

pH and serum beta-hydroxybutyrate levels, rise in serum bicarbonate, 

and tolerance of oral food intake.  Measurement of serum and urine 

glucose alone is inappropriate for monitoring response to treatment 

because ketosis and acidemia may still be present even when glucose 

levels drop below 200-250 mg/Dl. 

…………….. 

Effective plasma osmolality is often severely elevated in DKA due to 

dehydration and hyperglycemia.  With prompt volume resuscitation and 

intravenous insulin treatment, serum osmolality may normalize, but 

ketosis and anion gap acidosis may still be present. Therefore, serum 

osmolality is not a sensitive marker for monitoring resolution of 

ketonemia. 

 

Urine ketone testing primarily measures acetoacetate, not beta-

hydroxybutyrate.  Therefore, although measurement of urine or serum 

acetoacetate is appropriate for DKA diagnosis, these tests should not be 

used to monitor for DKA resolution.  In addition, ketone byproducts are 

often persistently elevated in the urine, even after ketoacidosis 

resolution.  Measurement of serum beta-hydroxybutyrate (not 

acetoacetate), along with measurement of the anion gap, is an accurate 

method for monitoring ketosis resolution. 

 



Goals of health maintenance in diabetes mellitus 

Glycemic control 

• Hemoglobin A1c: Every 3 months 

• Goal A1c: ≤7.0% 

Nephropathy 

prevention 

• Annual random urine albumin/creatinine ratio* 

• Normal albumin excretion: <30 mg/g 

Cardiovascular risk 

factor reduction 

• Regular screening & control of lipids, blood 

pressure 

• Address lifestyle factors (eg, diet, exercise, 

smoking, weight) 

• Daily aspirin if 10-year CVD risk >10% 

Retinopathy screening 
• Ophthalmologic evaluation (every 1-3 years) 

Neuropathy screening 
• Annual comprehensive foot examination 

*Begin at time of diagnosis for type 2 diabetes & 5 years after diagnosis for 

type 1. 

CVD = cardiovascular disease. 

Routine health maintenance is a mainstay of preventive therapy in 

type 2 diabetes because it can reduce the risk of microvascular (eg, 

retinopathy, neuropathy, nephropathy) complications and improve 

cardiovascular risk factors (eg, weight, blood pressure, 

dyslipidemia).  Key components include: 

• lifestyle changes (diet, exercise, smoking cessation, weight 

management). 

• glycemic control (goal A1c ≤7.0%; higher for older adults and 

those with multiple comorbidities). 

• screening for and control of cardiovascular risk factors (eg, 

hypertension [goal: <130/80 mm Hg], obesity, cholesterol). 

• regular screening and treatment for albuminuria (via 

annual urine albumin/creatinine ratio testing [normal: <30 

mg/g]), foot neuropathy, and retinopathy. 

This patient has made appropriate lifestyle changes; has no diabetic 

neuropathy or retinopathy; and has a hemoglobin A1c at goal, a blood 



pressure below goal, and a urine albumin/creatinine ratio within normal 

limits.  No additional medication is indicated at this time. 

By contrast, in patients with moderately increased 

albuminuria (albumin/creatinine ratio of 30-300 mg/g) and HTN, ACE 

inhibitors (ACEIs) (eg, lisinopril) or angiotensin II receptor blockers 

(ARBs) are indicated for secondary prevention of diabetic nephropathy 

as they reduce progression to overt nephropathy and kidney 

failure.  These effects are not proven in patients who are normotensive 

and have normal albumin excretion (<30 mg/g); in these patients, ARBs 

and ACEIs may increase cardiovascular mortality risk, and medication 

risks (eg, hypotension, hyperkalemia, severe glomerular filtration rate 

reduction) outweigh benefits. 

…………… 

Clopidogrel is used in secondary prevention of recurrent ischemic stroke. 

For certain patients with diabetes (>10% 10-year stroke risk), primary 

stroke prevention with daily low-dose aspirin (not clopidogrel) can be 

considered. 

Glyburide is used as therapy in certain patients with diabetes and 

persistent hyperglycemia (eg, A1c >7.0% despite lifestyle changes and 

metformin). This patient's A1c is already well controlled; no additional 

agents are needed. 

Certain beta blockers such as metoprolol can improve symptoms and 

survival and hospitalization rates in patients with heart failure and 

reduced ejection fraction.  Beta-blocker therapy is not indicated in this 

patient. 

 

A patient with N, V, and abdominal pain has metabolic acidosis (low 

bicarbonate) with an elevated anion gap (sodium – [chloride + 

bicarbonate]; 128 – [90 + 10] = 28 [normal 10-14]).  In light of his 

hyperglycemia and type 1 diabetes, this is consistent with diabetic 

ketoacidosis (DKA).  DKA can be precipitated by discontinuation of 

insulin, especially in the setting of infection or other stressors.  It is more 

common in patients with type 1 diabetes due to absolute insulin 

deficiency, which leads to accumulation of ketoacids.  A diagnosis can 

often be made provisionally based on bedside capillary blood glucose 



and confirmed with venous glucose, serum or urine ketones, and arterial 

blood gas analysis. 

Essential measures in DKA include: 

1. Hydration to restore intravascular volume, with 0.9% (normal) 

saline recommended in the first 1-2 hours 

2. Correction of hyperglycemia and ketosis with intravenous 

regular insulin 

3. Serial assessment of electrolytes, especially potassium 

4. Treatment of the underlying precipitating factors 

Insulin deficiency causes an extracellular shift of potassium, and serum 

potassium levels may be normal or elevated despite a total body 

deficit.  Administration of insulin drives potassium into cells, resulting in 

hypokalemia.  Potassium should be added to intravenous fluids once 

serum potassium is <5.2 mEq/L.  When glucose reaches <200 mg/dL, 

patients also should be given dextrose-containing fluids to avoid 

hypoglycemia, but insulin should be continued to ensure resolution of 

ketosis. 

…………. 

After intravascular volume is restored, if serum sodium is normal or 

elevated, the intravenous fluid is changed to 0.45% saline. Normal saline 

is used initially regardless of sodium levels. 

A solution of 5% dextrose provides only limited volume resuscitation 

because as dextrose is metabolized the solution becomes hypotonic, 

promoting water shift out of the intravascular space.  NPH and glargine 

have a long duration of action and do not allow rapid dose titration; 

they are usually restarted when DKA has resolved.  Finally, intravenous 

insulin is preferred to subcutaneous insulin (except in very mild DKA) 

due to the latter's unpredictable absorption (erratic skin perfusion). 

Patients with DKA can have pseudohyponatremia due to hyperglycemia; 

this patient's corrected sodium (observed sodium + ~2 mEq/L for every 

100 mg/dL glucose is over 100 mg/dL) is normal (128 + ~2 x 4.5 = 128 + 

~9 = ~137 mEq/L).  Hypertonic saline is reserved for moderate to severe 

(true) hyponatremia. 

In most patients with DKA, administration of bicarbonate is not 

beneficial and may lead to cerebral edema, reduced tissue 

oxygenation, hypokalemia, and alkalosis.  Bicarbonate is reserved for 



severe acidosis (pH <6.9), plasma bicarbonate <5 mEq/L, or severe 

hyperkalemia. 

 

………. 

Educational objective: 

Essential measures in diabetic ketoacidosis include: 

1. Hydration to restore intravascular volume, with 0.9% (normal) 

saline recommended in the first 1-2 hours 

2. Correction of hyperglycemia and ketosis with intravenous regular 

insulin 

3. Serial assessment of electrolytes, especially potassium 

4. Treatment of the underlying precipitating factors 

 

DYSLIPIDEMIA 
Indications for statin therapy in prevention of ASCVD 

Secondary 

prevention 

• Established ASCVD 

o Acute coronary syndrome 

o Stable angina 

o Arterial revascularization (eg, CABG) 

o Stroke, TIA, PAD 

Primary prevention 

• LDL ≥190 mg/dL 

• Age ≥40 with diabetes mellitus 

• Estimated 10-year risk of ASCVD >7.5%-10% 

ASCVD = atherosclerotic cardiovascular disease; CABG = coronary artery bypass 

grafting; PAD = peripheral artery disease; TIA = transient ischemic attack. 

Diabetes mellitus (DM) accelerates atherosclerosis and increases the 

risk of developing clinically significant atherosclerotic cardiovascular 

disease (ASCVD).  Statin therapy is effective in reducing this risk and 

likely does so independent of lipid levels.  Therefore, it is recommended 

that all patients age ≥40 with DM are treated with statin therapy 

for primary prevention of ASCVD, regardless of LDL level. 

In younger patients with DM, the decision to initiate statin therapy 

should be made on an individual basis.  In patients at high risk of ASCVD 

(based on poorly controlled blood sugars or other risk factors [eg, 

hypertension, family history]) who desire aggressive risk factor 



management, the initiation of statin therapy prior to age 40 may be 

considered. 

………….. 

 

Joint National Committee 8 recommendations for 

treating hypertension 

 Initiate Rx Goal blood pressure 

Age ≥60 

≥150 mm Hg systolic BP  

or 

 >90 mm Hg diastolic BP 

<150/90 mm Hg 

Age <60, 

chronic 

kidney 

disease, 

diabetes 

≥140 mm Hg systolic BP  

or  

>90 mm Hg diastolic BP 

<140/90 mm Hg 

Initial 

treatment 

choice 

Black 

Thiazide diuretic or CCB, 

alone or in combination 

(ACEI/ARB, not first-line) 

Other ethnicities 

Thiazide diuretic, ACEI, ARB, or 

CCB, 

alone or in combination 

All ethnicities with 

chronic kidney disease 

ACEI or ARB, 

alone or in combination with 

other drug classes 

ACEI = ACE inhibitor; ARB = angiotensin II receptor blocker; BP = blood 

pressure; CCB = calcium channel blocker.  

 

This patient's blood pressure is already at goal as current guidelines 

recommend a target of <140/90 mm Hg in patients age <60 with or 

without DM.  Patients with diabetic nephropathy may benefit from 

tighter blood pressure control of <130/80 mm Hg.  Due to renal 

protective effects, ACE inhibitors are the preferred antihypertensive 

agent in patients with DM.  Dihydropyridine calcium channel blockers 

(eg, amlodipine) are also appropriate when needed.  Conventional beta 



blockers (eg, metoprolol) are generally an unfavorable option in patients 

with DM due to negative effects on insulin sensitivity. 

 

Fibrates (eg, gemfibrozil) are effective in reducing triglyceride levels; 

however, statins have greater proven cardiovascular benefit and are the 

preferred first-line therapy for prevention of ASCVD in patients with mild 

hypertriglyceridemia (ie, 150-500 mg/dL).  Fibrates are indicatedin 

patients with severe hypertriglyceridemia (ie, >1000 mg/dL) to reduce 

the risk of acute pancreatitis. 

This patient's hemoglobin A1c is already within the goal of <7%; an 

increase in therapy (eg, the addition of glimepiride) is not indicated and 

is likely to precipitate episodes of hypoglycemia. 

HYPOGLYCEMIA In normal individuals, a blood glucose level below 60 mg/dL results in 

near-complete suppression of insulin secretion.  The patient in this 

vignette thus presents with hypoglycemia and inappropriately elevated 

serum insulin levels.  

There are two important causes of hypoglycemia in non-diabetic 

patients with elevated insulin levels:   



1. insulinoma (beta cell tumor) 

2. surreptitious use of insulin or sulfonylurea  

Elevated C-peptide levels and proinsulin levels greater than 5 pmol/L are 

seen in patients with beta cell tumors; therefore, this is the most likely 

diagnosis. 

……….. 

Non-beta cell tumors, typically large mesenchymal tumors, can lead to 

hypoglycemia independent of insulin.  Such tumors produceinsulin-like 

growth factor II (IGF II), which has an insulinomimetic action after 

binding to insulin receptors.  In patients with suspected non-beta cell 

tumors, the serum IGF II level can be measured.  Patients with this 

condition characteristically have suppressed insulin and c-peptide levels. 

SFUs causes an increased output of endogenous insulin from the beta 

cells.  Patients with sulfonylurea-induced hypoglycemia are 

sometimes difficult to differentiate from those with insulinoma because 

increased insulin and c-peptide levels are seen in 

both groups.  Nonetheless, the proinsulin level is sometimes lower than 

20% of the total insulin immunoreactivity.  The diagnosis is confirmed by 

measuring the plasma sulfonylurea level. 

Exogenous insulin-induced hypoglycemia is associated with very high 

serum insulin levels combined with low c-peptide levels.  The low c-

peptide levels result from the suppression of endogenous insulin 

production.  

Glucagonoma produces a characteristic skin rash (necrotic migratory 

erythema) with elevated blood glucose levels (not hypoglycemia). 

 

 

 

 

 

 

 



DIABETIC 

NEUROPATHY 
Distal sensory peripheral neuropathy in diabetes mellitus 

 Large fiber neuropathy* 
Small fiber 

neuropathy* 

Sensory 

function 

Pressure, proprioception & 

balance 
Pain & temperature 

Major 

symptoms 
Numbness & poor balance Burning & stabbing pain 

Examinati

on 

findings 

• Diminished/absent ankleref

lexes 

• Reduced/absent vibration, l

ight touch & 

proprioception 

• Reduced pinprick sens

ation 

• Ankle reflexes possibly 

preserved 

*Patients can have mixed large & small fiber neuropathy. 

Diabetes mellitus is the MCC of peripheral neuropathy, with the risk 

related to the duration of the disease and glycemic status. Neuronal 

injury in diabetes is due to a number of factors, including microvascular 

injury, demyelination, oxidative stress, and deposition of glycation end 

products.  The use of metformin, which decreases intestinal absorption 

of vitamin B12, can also contribute.  This leads to a length-dependent 

axonopathy, with clinical features occurring first in the longest nerves 

(eg, feet). 

Symmetric distal sensorimotor polyneuropathy is the most common 

neuropathy in patients with diabetes; the clinical features depend on the 

type of nerve fibers involved. 

• Small fiber injury is characterized by the predominance 

of positive symptoms (eg, pain, paresthesia, allodynia) 

• Large fiber involvement is characterized by the predominance 

of negative symptoms (eg, numbness, loss of proprioception 

and vibration sense, diminished ankle reflexes). 

This patient primarily has features of large fiber involvement, with loss 

of position sense causing gait imbalance (worsened with eye closure 

due to lack of visual compensation) and weakness of the intrinsic 

muscles of the feet leading to foot deformities (eg, hammer toe 

deformity). 



……… 

Degeneration of the cerebellar hemispheres (eg, due to alcohol use) can 

cause gait disturbances due to incoordination of the limbs.  However, 

most patients have additional abnormalities, including dysmetria (eg, 

abnormal finger-to-nose test), dysarthric speech, and intention tremor. 

Proprioception and vibration sense are carried by the posterior column 

of the spinal cord, and lesions there may resemble large fiber 

neuropathy.  In contrast, the anterolateral system (eg, lateral 

spinothalamic tract) carries primarily pain and temperature sensation. 

Patchy demyelination may occur in diabetic neuropathy.  Diffuse 

demyelination is seen in Guillain-Barré syndrome and chronic 

inflammatory demyelinating polyneuropathy and is usually associated 

with more severe motor weakness. 

 

Diabetic foot ulcers 

Risk factors 

• Diabetic neuropathy (loss of protective sensation, small 

muscle atrophy, abnormal vascular tone, decreased 

sweating with fissures) 

• Arterial insufficiency 

• End-stage renal disease in a patient on dialysis 

• Smoking 

Location 

• Plantar surface, areas under pressure points (eg, bony 

prominences) 

Management 

• Mechanical offloading 

• Debridement 

• Wound dressings 

• Antibiotics if infection 

Peripheral neuropathy is the most common cause of foot ulcers in 

patients with diabetes, and diabetes is the most common underlying 

cause of neuropathic ulcers.  Whereas neuropathy involving small nerve 

fibers typically causes positive symptoms (eg, pain, paresthesias), 

involvement of large fibers produces primarily negative symptoms (eg, 

sensory loss) that can cause minor injuries to go unrecognized until the 

development of a foot ulcer.  Autonomic dysregulation can lead to 



decreased sweating and dry feet (susceptible to skin fissure formation) 

and further increase the risk for ulceration. 

Neuropathic ulcers typically occur at weight-bearing sites (eg, below the 

head of the first metatarsal) on the sole of the foot.  The plantar 

location of this patient's ulcer (with callus formation suggesting a 

pressure point) and the lack of associated pain are consistent with a 

neuropathic ulcer.  He should therefore be screened for diabetes with 

a hemoglobin A1c assay or fasting glucose measurement.  Poor 

diabetic control (eg, elevated hemoglobin A1c) increases the risk for 

peripheral neuropathy. 

………… 

Peripheral neuropathy due to alcohol use may resemble diabetic 

neuropathy (eg, symmetric, distal numbness or paresthesias) but is less 

frequently associated with ulcer development, possibly as perfusion is 

more preserved.  In addition, this patient's moderate alcohol intake is 

unlikely to cause neuropathy. 

The ankle-brachial index (ABI) can diagnose peripheral artery 

disease.  Features suggesting an arterial ulcer include location at the tips 

of the digits, diminished pulses, skin pallor, loss of hair, and intermittent 

claudication.  This patient has warm feet (preserved perfusion) and walks 

several miles daily (preserved exercise tolerance), making significant 

artery disease unlikely. 

Culture from an ulcer bed typically reveals polymicrobial colonization 

but would not indicate true infection in the absence of more specific 

symptoms (eg, fever, erythema, purulent drainage).  Culture also would 

not establish the underlying 

cause of the ulcer. 

 Duplex sonography can 

identify venous insufficiency or 

obstruction.  Venous 

ulcers typically occur on the 

medial aspect of the leg above 

the malleolus; they are usually 

associated with edema and 

stasis dermatitis. 

Mild sensorimotor abnormalities 

can be detected on 



electrodiagnostic testing in patients with hepatitis C-induced mixed 

cryoglobulinemia (which can cause a vasculitic rash), but clinically 

significant neuropathy and ulceration are uncommon. 

Peripheral neuropathy is an uncommon manifestation of hypothyroidism 

and is usually seen in patients with severe, untreated hypothyroidism. 

 

A patient with uncontrolled diabetes mellitus (elevated hemoglobin A1c) 

has neuropathic pain and symmetric distal neurologic deficits (eg, loss of 

reflexes, altered vibration and proprioception) consistent with 

sensorimotor polyneuropathy due to diabetes mellitus.  The clinical 

features of diabetic neuropathy depend on the type of nerve fibers 

involved; small fiber neuropathy predominantly causes pain, allodynia, 

and paresthesias, whereas large fiber involvement causes more 

numbness, loss of proprioception, diminished vibration sense, and loss 

of ankle reflexes.  Both types are commonly seen together.  As diabetic 

neuropathy progresses, the pain may diminish but the sensory deficits 

persist. 

Initial treatment options for painful diabetic neuropathy include tricyclic 

antidepressants (eg, amitriptyline), dual serotonin norepinephrine 

reuptake inhibitors (eg, duloxetine), and anticonvulsants (eg, pregabalin, 

gabapentin).  Pregabalin is a structural analogue of gamma-

aminobutyric acid and decreases pain by inhibiting the release of 



excitatory neurotransmitters by binding to voltage-gated calcium 

modulators on nerve terminals. Common side effects are drowsiness, 

weight gain, and fluid retention. 

……… 

 

Although amitriptyline is effective for reducing neuropathic pain, 

it should be used with caution in patients age >65 due to its 

anticholinergic effects, and it is not recommended in patients with pre-

existing cardiac disease due to the risk of precipitating conduction 

abnormalities. 

NSAIDs (eg, ketorolac) are more effective for somatic (eg, joint pain) 

than neuropathic pain.  Also, they are relatively contraindicated in 

patients on antiplatelet therapy for coronary artery disease and those 

with renal insufficiency. 

Opioids (eg, oxycodone) are possibly effective for painful diabetic 

neuropathy, but evidence for their effectiveness is limited, and they are 

not recommended as initial treatment due to the risk of abuse and 

dependence. 

Systemic glucocorticoids (eg, prednisone) can be used for chronic 

inflammatory demyelinating neuropathy, a rare disorder that can 

cause distal paresthesias and numbness; these patients typically 

have motor weakness in the upper and lower extremities. 

 

This patient has a diabetic 

foot ulcer, which 

can eventually lead 

to nontraumatic lower limb 

amputation.  Risk factors for 

diabetic foot ulcers include 

diabetic neuropathy, 

previous foot ulceration, 

vascular disease, and foot 

deformity. Diabetic 

neuropathy is the most 

common underlying cause 

and is found in >80% of 

patients with diabetic foot 

ulcers. Neuropathy 



decreases pain sensation and pressure perception, it causes muscle 

imbalance leading to foot deformities, and impairs the microcirculation 

and integrity of the skin. 

Neuropathic ulcers most commonly occur in the feet under bony 

prominences, such as the metatarsal heads.  They typically have 

a punched-out or undermined border.  Peripheral sensory neuropathy 

can be documented by testing for pressure sensation with a 10-

g monofilament (placed on the plantar surface at a right 

angle with increasing pressure until filament buckles).  Patients with 

neuropathy have a higher pressure thresholdand loss of monofilament 

sensation, which are associated with an increased risk of foot 

ulcerations.  Other sensory deficits may include decreased vibratory 

sensation (tested with a tuning fork), decreased pinprick 

pain, or decreased temperature sensation. 

……….. 

The 6-minute walk test is an assessment of functional status that 

measures how far a patient can walk in a standardized time.  It 

is typically used for patients with chronic lung or heart disease or with 

chronic pain conditions (eg, fibromyalgia, osteoarthritis).  It is not as 

useful for patients with diabetic neuropathy or foot ulcers. 

Peripheral arterial disease (PAD) can be assessed by calculating 

the ankle-brachial index (ABI).  However, ABI is primarily a measure of 

large vessel PAD and does not accurately assess small vessel disease, 

which often contributes to ulcers in diabetic patients.  In 

addition, arterial ulcers are usually located on the tips of the toes, rather 

than the plantar surface. 

Delayed capillary refill time (>3 seconds) indicates impaired limb 

perfusion and may suggest underlying peripheral arterial 

disease.  However, delayed capillary refill is a nonspecific finding, and is 

also seen in hypotension or volume depletion. 

Diabetic neuropathy can affect the large nerve fibers in the lower 

extremities, causing decreased/absent ankle reflexes.  However, the knee 

reflex is usually not affected. 

 

 

 



GASTROPARESIS 
Diabetic gastroparesis 

Pathogenesis 

• Autonomic neuropathy 

• Destruction of enteric neurons 

• Failure of relaxation in fundus & uncoordinated 

peristalsis 

Risk factors 

• Long-standing diabetes (especially type 1) 

• Chronic poor control 

• Labile blood glucose 

Clinical 

presentation 

• Postprandial bloating & vomiting 

• Early satiety 

• Impaired nutrition & weight loss 

Diagnosis 

• Nuclear gastric emptying study: delayed transit into 

duodenum 

Treatment 
• Promotility drugs: metoclopramide, erythromycin 

A patient's symptoms are suggestive of diabetic gastroparesis. 

Diabetic autonomic neuropathy due to chronic hyperglycemia can 

lead to esophageal motility disorders (eg, dysphagia), delayed gastric 

emptying (eg, gastroparesis), or intestinal dysfunction (eg, diarrhea, 

constipation, incontinence).  Delayed gastric emptying is a result of 

uncoordinated smooth muscle contractions and ineffective 

peristalsis.  Typical symptoms include nausea, vomiting, early satiety, and 

postprandial fullness.  Due to delayed intestinal absorption of glucose, 

patients can have difficulty in timing insulin doses, leading to labile 

blood glucose and frequent hypoglycemia. 

Treatment of diabetic gastroparesis includes optimizing diabetes control; 

dietary modification (eg, smaller, more frequent meals, decreased fat 

and fiber intake); and medications to improve gastric emptying. 

Metoclopramide has both prokinetic and antiemetic properties and can 

relieve nausea, bloating, and postprandial fullness in diabetic 

gastroparesis. However, metoclopramide is associated with a small 

(<1%) risk of extrapyramidal side effects (eg, dystonia) and tardive 

dyskinesia (eg, involuntary movements).  Alternate options include 

erythromycin, which has prokinetic effects; however, the effects 



diminish over time (tachyphylaxis) and it is generally used for only short 

periods (<4 weeks). 

………. 

Antihistamines (eg, diphenhydramine, promethazine) and 5HT3 

antagonists (eg, ondansetron) are antiemetic agents that can be used in 

combination with prokinetic agents to reduce vomiting in 

gastroparesis.  However, they are less effective in promoting gastric 

motility and would not relieve the patient's other symptoms. 

H pylori infection causes peptic ulcer disease, which can cause nausea 

and early satiety due to gastric outlet obstruction.  However, most 

patients have significant upper abdominal pain, and H pylori eradication 

is not indicated prior to confirmatory testing. 

PPIs (eg, lansoprazole) or histamine H2 antagonists (eg, ranitidine) are 

helpful in symptomatic control of gastroesophageal reflux disease or 

erosive esophagitis, which more commonly presents with heartburn, 

regurgitation, and dysphagia. 

Progesterone analogs (eg, megestrol acetate, medroxyprogesterone 

acetate) are useful in the palliation of anorexia and in promoting weight 

gain in patients with cancer-related anorexia/cachexia syndrome. 

 



PERIPHERAL 

NEPHROPATHY 

A patient has long-standing type 2 diabetes mellitus complicated by 

significant diabetic nephropathy (DN).  Initially, DN is characterized 

by hyperfiltration (ie, increased glomerular filtration rate [GFR]); 

however, as the disease progresses, GFR falls, manifesting as a rising 

serum creatinine level.  Concurrently, glomerular protein losses lead 

to moderately increased albuminuria (urine protein excretion 30-300 

mg/day; previously termed microalbuminuria) and eventually severely 

increased albuminuria (>300 mg/day). Advanced DN can present 

with frank proteinuria and nephrotic syndrome. 

In patients with T2DM, intensive blood pressure control is associated 

with reduced progression of DN; the ideal blood pressure (BP) 

is uncertain, although a target of <130/80 mm Hg is reasonable and 

achievable for most patients.  ACE inhibitors and angiotensin II receptor 

blockers are the preferred antihypertensive drugs; these agents lower 

systemic BP and also reduce intraglomerular pressure, which may be 

renoprotective. 

……….. 

Intensive lipid control with statins can reduce the risk for coronary heart 

disease; however, lipid-lowering therapy has not clearly been shown to 

reduce the progression of nephropathy.  Low-dose aspirin also may 



reduce the incidence of cardiovascular events but would not slow the 

progression of nephropathy. 

Intensive glycemic management to a target hemoglobin A1c <7% can 

slow the progression of DN; however, this patient has good overall 

glycemic control (A1c of 6.9%), and futher lowering is associated with an 

increased risk for hypoglycemia and may actually increase the risk for 

cardiac events.  Although sodium-glucose cotransporter 2 inhibitors also 

reduce the risk of kidney disease progression in patients with type 2 

diabetes with nephropathy, these drugs can only be used in patients 

with an estimated GFR of ≥30 mL/min/1.73 m2 and are limited in use due 

to cost and adverse effects (eg, urinary tract infections). 

A moderate restriction in protein intake (eg, <1 g/kg/day) in patients 

with type 2 diabetes may slow the progression of DN, but the benefits 

are small.  Very low protein intake is not advised because patients with 

diabetes often have some degree of protein wasting at baseline and 

additional, complex dietary requirements. 

…….. 

Tight glycemic control with a target hemoglobin A1c <7% also can 

prevent progression of DN; further lowering is associated with an 

increased risk of hypoglycemia and possibly cardiac events. 

 

 



A patient with T2DM and poorly controlled hypertension (blood pressure 

>130/80 mm Hg) has a urine albumin-to-creatinine ratio of 250 mg/g, a 

clinical finding consistent with moderately increased albuminuria 

(MIA) (ie, a urine albumin-creatinine ratio of 30-300 mg/g).  MIA is 

strongly associated with diabetic nephropathy (DN), a major 

microvascular complication of diabetes mellitus and leading cause of 

end-stage renal disease.  ACE inhibitors (ACEIs) or angiotensin-

receptor blockers (ARBs) are antihypertensive agents clinically proven 

to prevent progression of proteinuria and nephropathy, and should be 

started in this patient. 

As a result of hyperglycemia-induced proinflammatory mediators, DN is 

associated with activation of the renin-angiotensin-aldosterone system, 

particularly abnormally high levels of angiotensin II, which causes 

chronic vasoconstriction of efferent glomerular arterioles.  This initially 

increases GFR and glomerular hydrostatic pressure; if left untreated, 

irreversible basement membrane damage and glomerulosclerosis can 

occur.  ACEIs/ARBs block the action of angiotensin II on the efferent 

glomerular arteriole, reducing glomerular hydrostatic pressure.  The 

renoprotective effect of ACEIs/ARBs appears to be independent of the 

systemic effect on blood pressure.  Therefore, ACEIs and ARBs are also 

indicated for normotensive diabetic patients with MIA. 

In addition to ACEIs/ARBs, sodium-glucose cotransporter-2 

inhibitors appear to prevent progression of kidney disease (as well as 

cardiovascular disease) and can be considered in certain patients 

with severely increased albuminuria (albumin-to-creatinine ratio >300 

mg/g). 

……. 

The diagnosis of DN is laboratory-based, and kidney biopsy is rarely 

indicated for confirmation. 

Beta blockers are mildly effective at lowering systemic blood pressure 

but lack the benefits of ACEIs/ARBs in reducing glomerular hydrostatic 

pressure or progression of proteinuria; therefore, they are not indicated 

for use in this patient. 

 

 

 



Goals of health maintenance in diabetes mellitus 

Glycemic control 
• Hemoglobin A1c: Every 3 months 

• Goal A1c: ≤7.0% 

Nephropathy 

prevention 

• Annual random urine albumin/creatinine 

ratio* 

• Normal albumin excretion: <30 mg/g 

Cardiovascular risk 

factor reduction 

• Regular screening & control of lipids, blood 

pressure 

• Address lifestyle factors (eg, diet, exercise, 

smoking, weight) 

• Daily aspirin if 10-year CVD risk >10% 

Retinopathy screening • Ophthalmologic evaluation (every 1-3 years) 

Neuropathy screening • Annual comprehensive foot examination 

*Begin at time of diagnosis for type 2 diabetes & 5 years after 

diagnosis for type 1. 

CVD = cardiovascular disease. 

Regular health maintenance—including screening for DN and aggressive 

control of major DN risk factors (eg, hypertension, obesity, poor 

glycemic control, tobacco use)—is paramount to prevention and early 

intervention.  Patients with type 2 diabetes mellitus should be screened 

for albuminuria at least annually starting at the time of diagnosis 

because pathologic changes in the kidneys can be asymptomatic and 

often precede the formal diagnosis of diabetes.  In those with type 1 

diabetes mellitus, annual DN screening starts 5 years after diagnosis. 

DIABETIC 

RETINOPATHY Effect of intensive glycemic control in type 2 diabetes 

Macrovascular complications 

(eg, acute myocardial infarction, stroke) 

No change (short-term) 

Microvascular complications 

(eg, nephropathy, retinopathy) 

Improve 

Mortality No change or increased 

Chronic hyperglycemia in diabetes mellitus is linked to increased 

mortality and morbidity from microvascular (eg, retinopathy, 

nephropathy) and macrovascular (eg, cardiovascular disease) 



complications.  However, use of pharmaceutical interventions to 

achieve glycemic control appears to have mixed effects on reduction 

of mortality and macrovascular complications. 

Major randomized controlled trials (eg, United Kingdom 

Prospective Diabetes Study [UKPDS], Action to Control Cardiovascular 

Risk in Diabetes [ACCORD]) suggest that intensive glycemic control (ie, 

hemoglobin A1c between 6.0% and 7.0%) with insulin and/or 

sulfonylureas (eg, glipizide) significantly improves 

microvascular endpoints, such as retinopathy and nephropathy. 

In contrast, these trials suggest that intensive glycemic control does not 

reduce macrovascular complications (eg, stroke, myocardial infarction) 

or all-cause mortality.  Strict glycemic control with insulin is also 

associated with significantly increased risk of hypoglycemia. 

Furthermore, the ACCORD trial showed that very intensive glycemic 

targets (ie, A1c between 6.0% and 6.5%) appear to increase risk of all-

cause and cardiac mortality. 

Given the established benefits of glycemic control on the risk of 

microvascular complications and the potential risk of overly strict 

glycemic control, the recommended target hemoglobin A1c for most 

nonelderly patients is 7.0%.  In addition, efforts to reduce the risk of 

macrovascular complications should also include careful management of 

other lifestyle and cardiac risk factors (ie, smoking, blood pressure, 

lipids). 

METABOLIC 

SYNDROME 
Metabolic syndrome includes HTN, impaired FBG, and dyslipidemia. 

Patients are also characteristically overweight (as seen in this 

case), with predominantly central (abdominal) fat distribution that is 

reflected by an increased waist-to-hip ratio.  Insulin resistance plays a 

central role in the pathogenesis of metabolic syndrome.  Metabolic 

syndrome is diagnosed when at least 3 of the 5 following criteria are 

met: 

1. Abdominal obesity (Men: Waist circumference >40 

inches; Women: Waist circumference >35 inches) 

2. Fasting glucose  >100 - 110 mg/dL 

3. Blood pressure > 130/80 mm Hg 

4. Triglycerides >150 mg/dL 

5. HDL cholesterol (Men: <40 mg/dL; Women: <50 mg/dL) 



…….. 

Most health care providers believe that insulin resistance is the first 

event in the development of type 2 diabetes mellitus (DM); however, 

type 2 DM does not develop without a beta cell secretory 

defect.  Increased insulin secretion from the beta cells is required to 

cope with increased insulin resistance.  If beta cells are able to 

compensate for the increased insulin resistance, subjects 

generally remain normoglycemic at the expense of very high insulin 

levels; however, if beta cells are unable to compensate fully, glucose 

intolerance and type 2 DM results. 

Aside from problems with glucose control, insulin resistance is 

associated with several other systemic effects 

(e.g., dyslipidemia, endothelial dysfunction, procoagulable 

state, increased sympathetic activity, increased markers of 

inflammation, decreased uric acid excretion, increased sodium 

absorption, disordered breathing and increased testosterone production 

from the ovaries).  Although sympathetic activity is increased in insulin 

resistance it does not play a central role in pathogenesis of metabolic 

syndrome.  The endothelial dependent vasodilatation is impaired in 

insulin resistance. 

POLYCYSTIC OVARY 

DISEASE (PCOS) 
Polycystic ovary syndrome (PCOS) 

Clinical 

features 

• Androgen excess (eg, acne, male pattern baldness, 

hirsutism) 

• Oligoovulation or anovulation (eg, menstrual 

irregularities) 

• Obesity 

• Polycystic ovaries on ultrasound 

Pathophysiolog

y 

• ↑ Testosterone levels 

• ↑ Estrogen levels 

• LH/FSH imbalance 

Comorbidities 

• Metabolic syndrome (eg, diabetes, hypertension) 

• Obstructive sleep apnea (OSA) 

• Nonalcoholic steatohepatitis (NASH) 

• Endometrial hyperplasia/cancer 

Treatment 

options 

• Weight loss (first-line) 

• Oral contraceptives for menstrual regulation 

• Letrozole for ovulation induction 

This patient's irregular menses, hirsutism (eg, coarse hair along chin), 

and weight gain are consistent with polycystic ovary syndrome 



(PCOS).  Patients with PCOS often have hyperandrogenism, diagnosed 

either clinically (eg, hirsutism, severe acne, androgenic alopecia) or 

biochemically (eg, elevated testosterone levels).  Hyperandrogenism, and 

the subsequent hyperestrogenism (due to peripheral androgen 

conversion), results in chronic anovulation.  Anovulatory cycles cause 

irregular menses, decreased progesterone secretion, and uncontrolled 

endometrial proliferation from unopposed estrogen.  When menstrual 

periods do occur, they are often associated with heavy bleeding that 

may result in anemia. 

The first-line therapy for menstrual regulation is a combination of weight 

loss and COCs.  Combined oral contraceptives contain progesterone to 

stimulate endometrial differentiation (ie, limit continued proliferation) 

and estrogen to stabilize the uterine lining, which restores normal 

cycles.  In addition, combined oral contraceptives reduce hirsutism by 

blocking adrenal androgen secretion and increasing production of sex 

hormone-binding globulin, which binds and decreases free testosterone. 

 

…….. 



A CT scan of the adrenal gland can be used in the evaluation of 

adrenocortical tumors as causes of hyperandrogenism.  Patients with 

adrenocortical tumors typically have virilization (eg, clitoromegaly, 

deepening voice), abdominal striae, and elevated DHEAS levels. 

Letrozole, an aromatase inhibitor, is administered for ovulation induction 

in PCOS to treat infertility.  It does not regulate menses. 

Leuprolide, a gonadotropin-releasing hormone agonist, is used in the 

treatment of endometriosis.  Patients with endometriosis have 

dysmenorrhea, chronic pelvic pain, and no evidence of 

hyperandrogenism. 

Levothyroxine is used to treat hypothyroidism, which can cause irregular 

menses, but patients also have elevated TSH levels.  This patient has a 

normal TSH level. 

Spironolactone, an androgen receptor antagonist, is indicated for 

treatment of hirsutism; it does not regulate menstrual cycles. 

 

A patient has clinical evidence of hyperandrogenism, irregular menses, 

and obesity typical of polycystic ovary syndrome 

(PCOS).  Hyperandrogenism is manifested by male pattern hair 

loss (eg, androgenic alopecia), hirsutism, and severe acne (eg, 

nodulocystic, acne on the back).  These findings alone are sufficient to 

make a diagnosis of PCOS.  In addition, ultrasound may show 

polycystic ovaries. 

Patients with PCOS are at increased risk for multiple comorbidities, 

including dyslipidemia, hypertension, and type 2 diabetes mellitus (eg, 

metabolic syndrome) and should undergo screening for these 

conditions.  An OGTT is the gold standard for diagnosing T2DM in 

patients with PCOS as it is more sensitive in detecting glucose 

intolerance than standard screening tests (eg, fasting glucose, 

HbA1c).  Due to obesity and metabolic syndrome, patients are at risk for 

developing obstructive sleep apnea, nonalcoholic fatty liver disease, and 

endometrial cancer. 

………. 

BRCA mutation testing is indicated for patients with a family history of 

ovarian cancer at any age or personal/family history of breast cancer at 



age ≤50 in a first-degree relative.  It is not indicated for a family history 

of endometrial cancer or breast cancer at an advanced age. 

A diagnostic laparoscopy would demonstrate enlarged polycystic ovaries 

in a patient with PCOS, but it is not required for this 

diagnosis.  Polycystic ovaries can also be incidental findings in some 

patients without hyperandrogenism or menstrual irregularities (eg, no 

PCOS). 

Excessive menstrual bleeding can cause iron deficiency, which in severe 

cases may lead to diffuse hair loss (eg, telogen effluvium).  However, this 

patient has oligomenorrhea with minimal vaginal bleeding, making 

anemia unlikely. 

RPR serology is used to detect syphilis, a sexually transmitted 

infection.  Secondary syphilis may present with patchy or "moth-eaten" 

alopecia, but typical presentation also includes constitutional symptoms 

(eg, malaise, fever, weight loss) and a maculopapular rash. 

OBESITY 
Stages of change model 

Stage Motivational interviewing 

Precontemplati

on 

Not ready to 

change: patient does 

not acknowledge 

negative consequences 

• Encourage patient to evaluate 

consequences of current behavior 

• Explain & personalize the risk 

• Recommending action is premature 

Contemplation 

Thinking of 

changing: patient 

acknowledges 

consequences but is 

ambivalent 

• Encourage evaluation of pros & cons 

of behavior change 

• Promote new, positive behaviors 

Preparation 

Ready to 

change: patient decides 

to change 

• Encourage small initial steps 

• Reinforce positive outcome 

expectations  

Action 

Making 

change: patient makes 

specific, overt changes 

• Help identify appropriate change 

strategies & enlist social support 

• Promote self-efficacy for dealing with 

obstacles 

Maintenance 

Changes 

integrated into 

patient’s life; focus on 

relapse prevention 

• Follow-up support; reinforce intrinsic 

rewards 

• Develop relapse prevention strategies 

Identification 

Behavior is 

automatic: changes 

incorporated into sense 

of self 

• Praise changes 



A patient with uncontrolled type 2 diabetes mellitus wishes to avoid 

insulin therapy and is considering lifestyle interventions to achieve 

weight loss and better diabetic control.  He has not yet committed to 

any specific intervention but acknowledges his need to change and is 

actively searching for information regarding options. 

When counseling patients on lifestyle modification, it is often helpful to 

consider their readiness using a stages of change model.  This patient is 

in the contemplation phase; that is, he understands the need to modify 

his diet and is considering options but is not yet ready to commit to a 

specific dietary plan. 

In this situation, the patient will benefit from the clinician's medical 

expertise so that he can make an informed choice regarding dietary 

modifications.  The clinician should probe the patient's current 

understanding of diabetic diet requirements, as well as the specifics of 

the diet he is considering, and provide a scientifically valid assessment of 

the pros and cons of the proposed diet.  Once the clinician and patient 

agree on a general intervention, they can begin discussing 

implementation and appropriate follow-up. 

……………. 

Although many diets can facilitate weight loss, not all are appropriate for 

every patient.  This patient needs reliable advice from the physician to 

make an informed decision. 

Initiating insulin can help this patient achieve better glycemic control.  In 

addition, many patients find that, after maintaining tight control for an 

extended period, they are able to reduce their insulin doses, especially if 

they have instituted lifestyle changes in the interim.  However, insulin 

induces weight gain in most patients. 

Once the patient decides on a specific dietary plan for weight loss, the 

clinician can advise on realistic interim goals.  However, this step would 

be premature for this patient, who has not committed to a specific diet. 

Although obesity is associated with insulin resistance, this statement 

does not provide the patient with any new information he will need to 

make an informed decision about diet. 

 



THYROID NODULES 

 

Thyroid nodules are common and may be diagnosed on physical 

examination or noted incidentally when imaging studies are obtained for 

other reasons.  Once a thyroid nodule is found, cancer risk factors (family 

history, radiation exposure) should be assessed by 

history.  Physicalexamination should evaluate the size, mobility, and 

firmness of the thyroid nodule and whether enlarged cervical lymph 

nodes are present. 

Serum TSH levels should be obtained, along with a thyroid 

ultrasound to determine nodule size and sonographic 

features.  Certain sonographic features (microcalcifications, irregular 

margins, internal vascularity) carry a much higher risk of malignancy than 

others (cystic or spongiform lesions).  Thyroid nodules >1 cm with these 

high-risk sonographic features—and all noncystic thyroid nodules >2 

cm—should undergo fine-needle aspiration (FNA) biopsy. 

If the TSH is low (eg, hyperthyroid), the patient should be evaluated 

with radionuclide thyroid scan using iodine-123. A hyperfunctioning 

("hot") nodule (increased isotope uptake in the nodule with decreased 

surrounding uptake) is associated with a low cancer risk; a 



hypofunctioning ("cold") nodule (decreased isotope uptake compared to 

surrounding tissue) is associated with a higher risk of cancer. 

…….. 

Anti–thyroid peroxidase antibody testing can identify chronic 

autoimmune (Hashimoto) thyroiditis in patients with high TSH levels.  It 

does not differentiate between benign and malignant lesions. 

A CT scan is inferior to ultrasound in characterizing thyroid nodules.  In 

fact, even if a thyroid nodule is detected on CT scan, the patient would 

still need an ultrasound of the thyroid.  A CT scan may be helpful for 

surgical planning if there is retrosternal extension of the gland or there 

are surrounding structures or lymph nodes involved. 

Although most thyroid nodules are benign, investigation with TSH and 

ultrasound is still required to ensure the risk of malignancy is low. 

Calcitonin is an important tumor marker in medullary 

thyroid carcinoma.  Testing for calcitonin should be performed if there is 

suspicion for medullary thyroid carcinoma based on family history or 

FNA findings. 

In a patient with an intact thyroid gland, thyroglobulin testing is not 

useful because it can be elevated in many thyroid conditions and does 

not differentiate between benign and malignant lesions.  Serum 

thyroglobulin is useful as a tumor marker for patients who have had a 

total thyroidectomy for papillary or follicular thyroid carcinoma. 

……. 

High-risk features: 

     a. Microcalcification 

     b. Irregular margins (spiculated, microlobulated) 

     c. Internal vascularity  

     d. Non-parallel orientation (more tall than wide) 

 

FNA if: 

  >1 cm AND:  

   1. Solid, hypoechoic mass w/ any one of high-risk features. 



   2. Solid, hypoechoic mass w/o .. 

   3. Partially isohyperechoic nodule w/ any of the high-risk 

 

  >1.5 cm: item 3 w/o ... 

 

  >2 cm: Non-cystic nodule (e.g., spongiform) 

 

Purely cystic --> no FNA 

CARCINOID 

TUMORS 

 

A patient's clinical features - episodic flushing and wheezing, diarrhea, 

and valvular heart disease with tricuspid regurgitation - are consistent 

with carcinoid syndrome.  Carcinoids are slow-growing tumors 

found most commonly in the distal small intestine, proximal colon, and 

lung. These tumors can secrete several products, including histamine, 

serotonin, and vasoactive intestinal peptide, that are metabolized in the 

liver. Gastrointestinal carcinoid tumors often metastasize to the liver.  In 

such cases, the liver is unable to metabolize these hormones before they 

are released into the systemic circulation, leading to the carcinoid 



syndrome.  Other clinical features include cutaneous telangiectasias and 

tricuspid regurgitation. 

Serotonin is synthesized in carcinoid cells from tryptophan, which is 

also used in the production of niacin or nicotinic acid.  Advanced disease 

results in increased tryptophan conversion to serotonin and its 

metabolite 5-hydroxyindoleacetic acid (5-HIAA).  This may result in 

tryptophan and niacin deficiency causing pellagra (with diarrhea, 

dermatitis, glossitis, angular stomatitis, and dementia). 

………. 

Neither calcium nor vitamin C deficiency is associated with carcinoid 

syndrome. 

Iron deficiency is typically not seen in patients with carcinoid 

syndrome.  In addition, this patient's serum hemoglobin and mean 

corpuscular volume are within normal limits, making iron deficiency even 

less likely. 

Vitamin A deficiency is not seen in association with carcinoid 

syndrome.  It occurs most commonly due to dietary deficiency or in 

association with fat malabsorption (eg, celiac disease, small-bowel 

Crohn's disease, pancreatic insufficiency).  Fatty diarrhea or steatorrhea 

typically causes pale, greasy, and malodorous stools, unlike the watery 

diarrhea seen in patients with carcinoid syndrome. 

 

VIPOMA 

 



This patient's presentation suggests VIPoma, a rare tumor affecting the 

pancreatic cells that produce vasoactive intestinal peptide (VIP).  Most 

affected adults are between ages 30-50.  VIP binds to intestinal epithelial 

cells to increase fluid and electrolyte secretion in the intestinal 

lumen.  Most patients develop VIPoma syndrome (pancreatic cholera) 

with watery diarrhea (can be tea colored and odorless), muscle 

weakness/cramps (due to hypokalemia), and hypo- or achlorhydria (due 

to decreased gastric acid secretion).  The stool volume can be greater 

than 3L/day, leading to significant volume depletion.  Other findings 

include facial flushing, lethargy, nausea, vomiting, abdominal pain, and 

weight loss.  Patients can also have coexisting hyperparathyroidism as 

part of multiple endocrine neoplasia (MEN) syndrome. 

Laboratory studies usually show hypokalemia due to increased 

intestinal potassium secretion. Other possible findings include 

hypercalcemia (due to increased bone resorption) and hyperglycemia 

(due to increased glycogenolysis).  Stool studies are consistent with 

secretory diarrhea and show increased stool sodium and stool osmolal 

gap <50 mOsm/kg.  A VIP level >75 pg/mL confirms VIPoma 

diagnosis.  Abdominal imaging (cross-sectional triple-phase 

abdominal CT or MRI) can localize the tumor in the pancreas. 

Nearly 75% of VIPomas are in the pancreatic tail and 60%-80% have 

metastasized to the liver by the time of diagnosis. Treatment involves IV 

volume repletion, octreotide to decrease diarrhea, and possible hepatic 

resection in patients with metastasis to the liver. 

……… 

Carcinoid syndrome can cause flushing, diarrhea, and 

bronchospasm.  However, nearly 70%-80% of carcinoid tumors occur in 

the small intestine and do not usually involve the pancreas. 

Gastrinomas can occur in the pancreas and cause diarrhea.  However, 

they cause increased gastrin release with multiple gastric ulcers and 

dyspepsia (Zollinger-Ellison syndrome).  In addition, they are not usually 

associated with facial flushing (seen in this patient). 

Pancreatic adenocarcinoma involving the tail typically presents with 

abdominal and/or back pain, though it may occasionally cause 

steatorrhea, jaundice, or weight loss.  The severe watery diarrhea with 

significant hypokalemia is more consistent with a neuroendocrine tumor 

like VIPoma. 



Systemic mastocytosis involving the gastrointestinal tract can cause 

steatorrhea, hepatomegaly, and peptic ulcer disease.  Patients also 

usually develop skin symptoms including pruritus, facial flushing, and 

urticaria.  However, mastocytosis would not cause the pancreatic mass 

seen in this patient. 

GLUCAGONOMA 
Features of glucagonoma 

Clinical 

presentation 

• Weight loss 

• Necrolytic migratory erythema: erythematous papules 

that coalesce to form large, indurated plaques with central 

clearing 

• Diabetes mellitus/hyperglycemia 

• Gastrointestinal symptoms (eg, diarrhea, anorexia, 

abdominal pain) 

Diagnosis 

• Markedly elevated glucagon level 

• Abdominal imaging (MRI or CT scan) 

A patient with diabetes mellitus, weight loss, diarrhea, and a painful, 

pruritic rash likely has a glucagonoma, a pancreatic neuroendocrine 

tumor characterized by the unregulated release of 

glucagon.  Manifestations reflect the effects of glucagon, 

which increases amino acid oxidation and has catabolic actions. 

Glucagonoma is often diagnosed late in the disease course due to 

nonspecific early features; necrolytic migratory erythema (NME) is 

the presenting feature in ~70% of patients.  NME, likely due to amino 

acid deficiency, is characterized by painful/pruritic papules that 

coalesce to form large, indurated plaques with scaling and central 

clearing on the face, groin, and extremities.  The excess glucagon also 

causes hyperglycemia/diabetes mellitus, although this is usually mild 

and rarely requires insulin.  Other common features include weight 

loss (catabolic action of glucagon), diarrhea (secretion of glucagon and 

other molecules [eg, secretin]), venous thromboembolism, 

and neuropsychiatric symptoms (eg, depression, psychosis). 

Laboratory evaluation typically shows normocytic, normochromic 

anemia, which may be due to anemia of chronic disease or a direct 

effect of glucagon on erythropoiesis.  A markedly elevated serum 

glucagon level (>500 pg/mL) confirms the diagnosis.  Although 

glucagon is increased in other conditions (eg, hypoglycemia, Cushing 

syndrome, pancreatitis), the elevations are typically mild to 



moderate.  Abdominal imaging (CT scan or MRI) can localize the 

tumor and evaluate for metastases. 

…….. 

Antimitochondrial antibodies are associated with primary biliary 

cholangitis, which presents with diffuse pruritis, jaundice, hepatomegaly, 

and abnormal liver markers (eg, alkaline phosphatase, 

aminotransferases).  Skin manifestations 

include xanthomas and hyperpigmentation. 

Porphyria cutanea tarda (PCT) causes skin fragility and chronic, scarring 

blisters and bullae in sun-exposed areas.  It is commonly associated 

with hepatitis C; hepatic aminotransferases are often mildly 

elevated.  Blood counts are typically normal. 

Vitamin A deficiency most commonly presents with impaired night 

vision.  Skin findings (eg, hyperkeratosis) are usually nonspecific. 

Tissue transglutaminase IgA antibodies are seen in dermatitis 

herpetiformis, typically associated with celiac disease.  Skin 

manifestations include grouped, intensely pruritic papules and vesicles 

on the extensor surfaces of the elbows, knees, back, and buttocks. 

Niacin deficiency is characterized by photosensitive, pigmented 

dermatitis (primarily in sun-exposed areas); diarrhea; 

and neuropsychiatric symptoms (eg, dementia, psychosis). 

 

PHEOCHROMOCYT

OMA 
In light of this patient's history of hypertension and frequent headaches, 

his presentation with severe hypertension, pallor, and sinus tachycardia 

is concerning for an occult pheochromocytoma with a catecholamine 

surge due to anesthesia. Pheochromocytomas and paraganglionomas 

are catecholamine-producing tumors arising from chromaffin cells of the 

adrenal medulla or extra-adrenal paraganglia, respectively. 

Hypertension in pheochromocytoma can be intermittent or 

sustained.  Paroxysms of severe hypertension can be precipitated by 

increases in intra-abdominal pressure (eg, tumor palpation, positional 

changes), surgical procedures, and a number of medications, 

particularly anestheticagents.  In addition, nonselective beta 

blockers can cause a state of unopposed alpha adrenergic stimulation 

leading to vasoconstriction and paradoxical hypertension.  For this 



reason, alpha adrenergic blockers (eg, phenoxybenzamine) should be 

administered prior to beta blockers in patients with pheochromocytoma. 

………….. 

Alcohol withdrawal and panic disorder can mimic pheochromocytoma 

paroxysms but are unlikely to manifest when the patient is under 

anesthesia.  Thyroid storm can be precipitated by surgery in patients 

with preexisting thyrotoxicosis, but the presentation is usually less acute, 

and almost all patients will have pyrexia.  Severely elevated blood 

pressure and pallor (from catecholamine-induced vasoconstriction) are 

more likely due to catecholamine surge from pheochromocytoma. 

Anaphylaxis is a severe type 1 hypersensitivity reaction to a drug, 

environmental agent, or food.  Anaphylaxis typically causes hives, 

angioedema, respiratory compromise, and acute hypotension rather 

than hypertension. 

Serotonin syndrome is characterized by abnormal mental status, 

autonomic hyperactivity, and muscular rigidity with hyperreflexia.  It is 

typically triggered by initiation or titration of selective serotonin 

reuptake inhibitors. 

Pheochromocytoma 

Indications for 

testing 

• Classic triad: episodic headache, sweating & 

tachycardia 

• Resistant HTN or HTN accompanied by unexplained 

↑ glucose 

• Family history or familial syndrome (eg, MEN2, NF1, 

VHL) 

Diagnostic 

approach 

• Urine or plasma metanephrine levels 

• Confirmatory abdominal imaging for ↑ 

metanephrines 

Notable 

features 

• 10% bilateral, 10% extraadrenal, 10% malignant 

Management 

• Preoperative alpha blockade prior to beta blockade 

• Laparoscopic or open surgical resection 

HTN = hypertension; MEN2 = multiple endocrine neoplasia type 2; NF1 = 

neurofibromatosis type 1; VHL = von Hippel-Lindau syndrome. 



A patient has resistant HTN, which is defined as hypertension that 

persists despite treatment with antihypertensive agents from 3 different 

classes, one being a diuretic.  Resistant hypertension should raise 

suspicion for a secondary cause. 

Although rare, pheochromocytoma is a potential cause of secondary 

hypertension that should be considered.  Pheochromocytomas release 

an excess of catecholamines (ie, dopamine, epinephrine, 

norepinephrine) into the bloodstream, resulting in characteristic clinical 

manifestations.  Paroxysmal hypertension (eg, highly variable blood 

pressure readings) is present in about half of patients and a clue to 

diagnosis in this patient.  Her accompanying episodes of anxiety and 

"hot flashes" (eg, sweating) despite paroxetine therapy could also be 

manifestations of pheochromocytoma.  The classic symptomatic triad, 

consisting of episodic headache, sweating, and tachycardia, is present in 

less than half of patients. 

The initial evaluation for pheochromocytoma involves the measurement 

of urine or plasma metanephrines, which are breakdown products of 

epinephrine and norepinephrine.  Elevated metanephrine levels have 

high sensitivity for pheochromocytoma; therefore, normal levels usually 

rule out the disease.  The specificity of elevated metanephrine levels is 

poor, however.  Therefore, elevated levels warrant additional testing in 

the form of abdominal CT scan or MRI and/or positron emission 

tomography to confirm the presence and location of a 

pheochromocytoma. 

……. 

Many psychoactive agents, including tricyclic antidepressants and 

antipsychotics, can increase serum catecholamine levels and, when 

appropriate, should be tapered and discontinued prior to 

testing.  However, selective serotonin reuptake inhibitors (eg, paroxetine) 

do not affect testing. 

Due to their addictive potential, benzodiazepines should generally be 

avoided in the treatment of anxiety.  In addition, an underlying cause of 

this patient's intermittent anxiety should be ruled out. 

24-hour urinary free cortisol is used to test for Cushing disease, which 

can cause secondary hypertension.  However, the hypertension is 

typically constant rather than sporadic and is often accompanied by 



weight gain and characteristic physical features (ie, central obesity, 

purple abdominal striae). 

Renal duplex imaging allows for evaluation for renal artery stenosis 

(RAS), which is a potential cause of secondary hypertension. 

However, pheochromocytoma is a better explanation of this patient's 

labile blood pressure readings and episodes of anxiety and 

sweating.  Labile blood pressure is not common with RAS. 

Obstructive sleep apnea is a common cause of secondary hypertension, 

but it is unlikely in this patient with normal BMI. 

 

 



US-MLE Step 2 CK – UW Explanations/Tables 
INTERNAL MEDICINE 
NEPHROLOGY 
AKI Pt w/ hx of COPD now has elevated JVP, hepatomegaly, and peripheral edema in the presence 

of clear lungs suggest pulmonary hypertension and cor pulmonale, likely due to COPD. 

In cor pulmonale, loop diuretics (eg, furosemide) are often used to lower RV filling volumes and 
reduce peripheral edema.  However, they can lead to hypovolemia, low cardiac output, and 
renal hypoperfusion.  Prerenal azotemia/AKI can develop, which can be reflected by: 

• Elevated creatinine  
• Elevated BUN with BUN:creatinine ratio >20 
• AGMA: likely from uremia 

Although diuretic use can cause hypokalemia, AKI negates that effect, which could explain 
the stable potassium levels.  The other laboratory values are related to his underlying COPD.  At 
baseline, patients with COPD have chronic respiratory acidosis (high PaCO2 from CO2 retention) 
with compensatory (renal) metabolic alkalosis (high bicarbonate) and a near normal pH.  In 
COPD exacerbation, there is an acute rise in PaCO2(acute-on-chronic respiratory acidosis) with a 
low pH.  With appropriate treatment, these values should return to their baseline.  However, 
despite having a lowered PaCO2 (likely close to his baseline), this patient continues to have low 
pH and a serum bicarbonate level below what would be expected in chronic COPD.  This 
suggests development of metabolic acidosis due to renal failure and uremia. 

….. 

Diabetic ketoacidosis is typically accompanied by much higher glucose levels (eg, >400 mg/dL). 

Muscle weakness, dark urine, decreased urine output, elevated creatinine, and blood on 
urinalysis without a significant number of RBCs on urine microscopy is consistent 
with rhabdomyolysis.  Rhabdomyolysis is commonly due to trauma (eg, crush injury, 
immobilization) or extreme exertion (eg, exercise in the heat).  However, both statins (eg, 
simvastatin) and colchicine are direct myotoxins and may trigger rhabdomyolysis, especially 
when used in combination. 

Statins can cause many adverse effects on skeletal muscle (eg, asx inflammation, myopathy, 
rhabdomyolysis), possibly by impairing regulatory proteins (eg, coenzyme Q).  Colchicine inhibits 
microtubule function, leading to myocyte waste product accumulation.  Synergistic toxicity can 
lead to widespread skeletal muscle necrosis.  Myoglobin (containing heme) is released into the 
bloodstream and delivers heme pigments to the kidneys, where they create dark 
urine (pigmenturia) and can cause tubular toxicity and oliguric AKI.  The heme pigments are 
detected as blood on urinalysis; however, because true hematuria is absent, no RBCs are 
present on urine microscopy (ie, discordant blood findings on urine testing). 



Potassium and phosphate release 
into the bloodstream can lead to HrK 
and HrPO4.  CPK is a marker of 
skeletal muscle damage, and serum 
elevation >1,000 U/L confirms the 
diagnosis in the appropriate clinical 
setting. 

…… 

Nephrotic syndrome typically causes 
foamy (rather than dark) urine, rarely 
causes profound AKI. 

Renal ultrasonography can detect 
hydronephrosis, which suggests 
urinary tract obstruction as a cause of 
AKI.  However, severe hydronephrosis is less likely in the absence of palpable abdominal masses 
and would not explain blood on urinalysis in the absence of RBCs. 

Drug-induced rhabdomyolysis 

Major mechanism Examples 

Direct myotoxicity 

• Statins, fibrates 
• Colchicine 
• Ethanol 
• Cocaine 

Vasoconstrictive ischemia 
• Cocaine 
• Amphetamines 

Prolonged immobilization 
(compression ischemia) 

• Ethanol 
• Opioids 
• Benzodiazepines 

HTN and volume depletion due to sepsis are typically treated with IV fluids (isotonic saline), 
which generally results in improvement of prerenal azotemia.  However, the patient's clinical 
condition may temporarily worsen before improving if he develops ATN or septic 
shock.  Therefore, any nephrotoxins (eg, NSAIDs) that can further worsen kidney function must 
be avoided.  Metformin can cause lactic acidosis in acute kidney injury and sepsis and should be 
withheld until renal function improves. 

…… 

Target blood glucose level for acutely ill patients with hyperglycemia is 140-180 mg/dL.  Short-
acting insulin regimens are typically recommended.   

Patients with pancreatitis typically develop severe hypovolemia due to vomiting, inability to 
tolerate oral fluids, and third-space extravasation.  Manifestations include dry mucous 
membranes, hemoconcentration, tachycardia, HoTN, and/or shock.  The kidneys respond 
by releasing renin from the JG cells. Angiotensin II has the following systemic effects: 

• Vasoconstriction:  Increases efferent and systemic arteriolar resistance, which improves 
GFR and BP 

• Na and H2O reabsorption:  Directly increases PCT sodium reabsorption 
• Aldosterone secretion:  Increases Na and H2O reabsorption in the DCT 



Therefore, this patient is likely to have 
increased renin, efferent arteriolar 
resistance, and tubular sodium 
reabsorption. 

 

 

Alcohol binges can cause acute alcohol myopathy that predominantly affects the lower 
extremities, causing pain, weakness, and swelling.  It likely occurs via direct toxicity of ethanol 
and its metabolites, leading to disruption of myocyte membranes.  Cocaine abuse further 
contributes to muscle damage via both vasoconstrictive skeletal muscle ischemia and direct 
myocyte toxicity. 

Rhabdomyolysis 

Etiology 

Skeletal muscle lysis/necrosis due to: 
• Crush injury or prolonged immobilization 
• Intense muscle activity (eg, seizure, exertion) 
• Drug/medication toxicity (eg, statins) 

Clinical features 

• Muscle pain and weakness 
• Dark urine (myoglobinuria/pigmenturia) 
• + blood on urinalysis & no RBCs on microscopy 
• ↑ serum K and PO4, ↓ serum Ca, ↑ AST > ALT 
• Acute kidney injury 

Diagnosis 
• Serum creatine kinase >1,000 U/L 
• Consistent clinical features 

Management 
• Aggressive intravenous fluid resuscitation 
• Sodium bicarbonate in some cases 



Up to 50% of patients with 
rhabdomyolysis will AKI.  During muscle 
cell lysis, intravascular fluid is shifted into 
the damaged muscle tissue, and heme-
containing myoglobin is released into the 
bloodstream.  The intravascular volume 
depletion causes an initial prerenal 
insult, which is followed by a subsequent 
insult from direct tubular toxicity of 
heme (pigment nephropathy). 

Treatment of rhabdomyolysis involves 
aggressive volume resuscitation to 
replace intramuscular and intravascular 
fluid.  Affected muscle groups must be 
monitored closely because the initial 
tissue damage and subsequent volume 

replacement create a risk for acute compartment syndrome. 

…… 

Opioids and other CNS depressants (eg, ethanol, benzodiazepines) can cause rhabdomyolysis by 
inducing impaired consciousness with prolonged immobilizationand ischemic compression of 
dependent areas of skeletal muscle (eg, mottled skin over back, buttocks, and posterior thighs). 

AKI in rhabdomyolysis predominantly results from decreased renal perfusion (due to 
intravascular volume depletion from shifting of fluid into damaged muscle tissue) and 
direct renal tubular toxicity of heme pigments, which are contained in myoglobin proteins 
released from lysed muscle cells.  An increase in serum creatinine is often delayed from 
presentation but can be profound over the ensuing days. 

Other laboratory abnormalities indicative of rhabdomyolysis (all of which are seen in this 
patient) include: 

• Hyperkalemia and hyperphosphatemia, which result from the release of these 
electrolytes from lysed muscle cells into the bloodstream.  

• Hypocalcemia, which is often present due to deposition of calcium in damaged muscle 
tissue. 

• Moderate transaminase elevations, which characteristically show greater elevation 
in aspartate aminotransferase (AST) than alanine aminotransferase (ALT) due to 
relatively higher levels of AST in skeletal muscle. 

Patients with chronic alcohol abuse are at an increased risk of intracranial hemorrhage (subdural 
hematoma), necrotizing fasciitis, and osmotic demyelination syndrome. 

 

…… 

Rhabdomyolysis leads to metabolic acidosis due to the release of lactic acid from lysed muscle 
cells.  In patients with underlying lung disease, the acidosis may sometimes create a high 

Drug-induced rhabdomyolysis 

Major mechanism Examples 

Direct myotoxicity 

• Statins, fibrates 
• Colchicine 
• Ethanol 
• Cocaine 

Vasoconstrictive 
ischemia 

• Cocaine 
• Amphetamines 

Prolonged 
immobilization 
(compression 

ischemia) 

• Ethanol 
• Opioids 
• Benzodiazepines 



ventilatory demand that cannot be met, resulting in acute respiratory failure.  However, such a 
complication is rare. 

GBS: Some level of sensory deficit (eg, touch, vibration) is usually expected. 

Methanol ingestion usually presents with nausea, vomiting, and altered consciousness.  

Some degree of hypovolemic hyponatremia may occur with rhabdomyolysis, but severe 
hyponatremia is not typical.  More common abnormalities include hyperkalemia and 
hyperphosphatemia, which result from the release of these electrolytes from lysed muscle cells 
into the bloodstream. 

Postrenal:  
Initial evaluation of patients with LUTS should include a UA (to exclude infection and 
hematuria) and serum PSA to assess risk for prostate cancer.  A serum creatinine test is NOT 
required in the routine evaluation of uncomplicated BPH.  However, it is recommended by 
some expert panels, especially for patients with more significant symptoms or additional risk 
factors (eg, HTN, DM) for chronic kidney disease. 

Creatinine is generally not elevated in unilateral urinary obstruction (eg, ureteral calculus) but 
can be elevated in bilateral obstruction, such as in patients with severe bladder outlet 
obstruction due to BPH.  Patients with acutely elevated creatinine require imaging 

(preferably renal US) to assess for hydronephrosis and exclude other causes of 
obstruction.  Placement of a urinary catheter in patients with hydronephrosis can provide quick 
relief of the obstruction. 

…….. 

Cystoscopy in patients with BPH can reveal signs of chronic bladder obstruction, but it is 
nonspecific and usually reserved for those who have failed initial management.   

Urine cytology is sometimes performed in place of cystoscopy for low-risk patients with 
hematuria.  Cytology can also be done for patients with LUTS and additional risk factors for 
bladder cancer (eg, smoking). 

 

Acute kidney injury 

 Prerenal ATN 

BUN/creatinine ratio Typically >20 Typically normal (~10-15) 

Urine sodium <20 mEq/L >40 mEq/L 

Fractional excretion of sodium <1% >2% 

Urine osmolality >500 mOsm/kg ~300 mOsm/kg 

Urine specific gravity >1.020 <1.020 

Microscopy Bland Muddy brown casts 



A patient has AKI with hyperkalemia, metabolic acidosis (eg, bicarbonate <18 mEq/L), and 
volume overload (eg, crackles).  AKI can be categorized as prerenal (eg, low urine sodium [eg, 
<20 mEq/L], elevated BUN/Cr ratio [eg, >20]), postrenal (eg, hydronephrosis on ultrasound), or 
intrinsic.  Given this patient's normal renal ultrasound and high urine sodium, his AKI likely 
reflects intrinsic injury due to ATN.  Common causes include ischemia (eg, shock), drugs (eg, 
radiocontrast), and other nephrotoxins.  Tubular damage limits reabsorptive capacity, resulting 
in a high urine sodium (typically >40 mEq/L) and FeNa (>2%).  Cr, which varies inversely with 
glomerular filtration, is elevated, but the BUN/cr ratio is normal at ~10-15:1, in contrast to 
prerenal AKI (where passive urea reabsorption leads to an elevated BUN/creatinine ratio). 

Renal injury usually causes HoCa due to reduced phosphorus clearance leading to calcium 
phosphate salt formation.  In contrast, this is an older patient with intrinsic AKI 
has hypercalcemia, suggesting ATN due to multiple myeloma (MM).  MM-induced 
hypercalcemia is due to osteoclast activating factors and can cause AKI (vasoconstriction, 
tubular calcium deposition).  Light chains reabsorbed by the proximal tubules are directly 
toxic.  Intratubular light chain casts form if the resorptive capacity is overwhelmed, worsening 
tubular damage.  Glassy light chain casts are often present; however, the urinalysis may be 
bland if cast formation has not yet occurred.  Urine dipstick typically demonstrates 
mild proteinuria (only detects albumin); however, a quantitative 24-hour protein assay will 
demonstrate elevated protein excretion (BJ proteinuria). 

 

Nafcillin is a common cause of acute renal failure due to AIN.  This drug is used to treat 
infections caused by MSSA.  Nafcillin would not have been used to treat multidrug-resistant 
pyelonephritis and her urinary sediment is not consistent with AIN.  
 
Doxycycline is most often used to treat community acquired pneumonia, some zoonotic 
infections (e.g., Lyme disease), Chlamydia, and acne. 
 
Azithromycin is a macrolide antibiotic typically used to treat community acquired pneumonia, 
sinus infections, streptococcal pharyngitis, and Chlamydia.  It has approximately 20% renal 
clearance but is not strongly associated with acute renal failure. 

Hepatorenal syndrome (HRS) 

Risk factors • Advanced cirrhosis with portal hypertension & edema 

Precipitating 
factors 

• Reduced renal perfusion 
• GI bleed, vomiting, sepsis, excessive diuretic use, SBP 
• Reduced glomerular pressure & GFR 

o NSAID use (constricts afferent arterioles) 

Diagnosis 

• Renal hypoperfusion 
• FeNa <1% (or urine Na <10 mEq/L) 
• Absence of tubular injury 
• No RBC, protein, or granular casts in urine 
• No improvement in renal function with fluids 



Treatment 

• Address precipitating factors (eg, 
Hovolemia, anemia, infection) 

• Splanchnic vasoconstrictors (midodrine, octreotide, norepi) 
• Liver transplantation 

FeNa = fractional excretion of sodium; GFR = glomerular filtration rate; GI = 
gastrointestinal; RBC = red blood cells;  SBP = spontaneous bacterial peritonitis. 

The most likely diagnosis in this patient is renal hypoperfusion secondary to hepatorenal 
syndrome.  Patients with severe liver cirrhosis have increased nitric oxide generation in the 
splanchnic circulation secondary to portal hypertension.  This is thought to cause systemic 
vasodilation, which reduces peripheral vascular resistance and blood pressure, causing renal 
hypoperfusion.  Reduced renal perfusion would then activate compensatory pathways (the 
renin-angiotensin-aldosterone system, sympathetic nervous system, and antidiuretic hormone) 
that increase water and sodium retention and worsen volume overload.  Any factor that may 
further reduce glomerular capillary pressure (such as hypotension from gastrointestinal 
bleeding) causes an acute decline in glomerular filtration and can precipitate hepatorenal 
syndrome. 

Laboratory results are similar to those of prerenal azotemia: elevated serum creatinine (>1.5 
mg/dL) and a very low urine sodium level, typically <10 mEq/L.  The urine sediment is usually 
bland (no red cells, casts, or protein), reflecting absence of intrinsic renal pathology.  However, 
patients do not respond to intravenous fluids and withdrawal of diuretics, and renal function 
continues to decline. 

….. 

Hepatorenal syndrome (HRS) is an important complication of end-stage liver disease.  It is 
characterized by a significant decrease in glomerular filtration in the absence of another clear 
cause of renal dysfunction, minimal hematuria (<50 erythrocytes/hpf), and lack of improvement 
with volume resuscitation. 

HRS occurs as cirrhosis progresses and patients develop splanchnic arterial dilation and an 
overall decrease in vascular resistance.  This, in turn, activates the renin-angiotensin system and 
results in local renal vasoconstriction with decreased perfusion and glomerular 
filtration.  The most common inciting factors of HRS include spontaneous bacterial peritonitis 
and gastrointestinal bleeding. 

Definitive therapy involves return of liver function through either hepatic recovery (eg, 
abstinence from alcohol) or transplantation.  For patients who are unlikely to have a quick 
recovery and are not candidates for liver transplantation, other temporizing options to increase 
renal perfusion include splanchnic vasoconstrictors (eg, midodrine, octreotide, norepinephrine) 
and albumin.  Dialysis is of limited benefit but may be attempted to help bridge to liver 
transplantation. 

….. 

 Renal vein thrombosis usually occurs in patients with a predisposing condition, such as 
hypercoagulability, trauma, nephrotic syndrome, or severe dehydration.  Acute renal vein 
thrombosis presents with abdominal pain and hematuria. 
……. 



Prerenal acute kidney injury (AKI) 

Etiology   

• Decreased renal perfusion   
o True volume depletion   
o Decreased EABV (eg, heart failure, cirrhosis) 
o Displacement of intravascular fluid (eg, sepsis, 

pancreatitis)  
o Renal artery stenosis   
o Afferent arteriole vasoconstriction (eg, NSAIDs)   

Clinical features   

• Increase in serum creatinine (eg, 50% from baseline) 
• Decreased urine output   
• BUN/cr ratio >20:1   
• FENa <1%   
• Unremarkable ("bland") urine sediment   

Treatment   • Restoration of renal perfusion   

EABV = effective arterial blood volume; NSAIDs = nonsteroidal anti-
inflammatory drugs. 

Hypovolemia leads to decreased renal blood flow and causes activation of the renin-
angiotensin-aldosterone system.  Increased resorption of salt and water occurs, leading to an 
increase in the passive resorption of urea and resulting in an elevated blood urea 
nitrogen/creatinine ratio >20:1.  The term "injury" is somewhat inaccurate in the prerenal state 
as the kidneys do not experience actual injury unless decreased renal perfusion is prolonged 
(leading to acute tubular necrosis).  Therefore, an unremarkable urinalysis (absence of 
significant protein, cells, or casts) is typical. 

…….  

If renal hypoperfusion persists, renal ischemia will lead to acute tubular necrosis (ATN), which is 
characterized by muddy brown granular urinary casts and an elevated urinary sodium (>20 
mEq/L) due to impaired reabsorption of sodium by the injured tubules.  Additionally, contrast-
induced ATN can result in a low urine sodium (<20 mEq/L).  However, ATN typically results in a 
BUN/creatinine ratio of 10-15:1.  Occasional urinary WBCs may be seen due to inflammation; 
however, high levels (>30/hpf) may suggest a urinary tract infection. 

 Increased central venous pressure occurs in volume overload due to heart failure, which can 
cause prerenal AKI due to impaired forward blood flow.  However, dry mucous membranes 
make volume overload unlikely. 

Nodular glomerulosclerosis occurs in diabetic nephropathy; renal dysfunction typically develops 
gradually (rather than over 1 month), and significant proteinuria is expected. 

Obstructive uropathy (postrenal AKI) is generally uncommon in women as benign prostatic 
hyperplasia is the most common cause. 



Suppression of antidiuretic hormone occurs in the setting of low blood osmolality.  However, 
antidiuretic hormone release will be stimulated in this patient due to nonosmotic 
stimulation from hypovolemia. 

Clinical features of crystal-induced acute kidney injury 

Common etiologies 

• Acyclovir 
• Sulfonamides 
• Methotrexate 
• Ethylene glycol 
• Protease inhibitors 
• Uric acid (tumor lysis syndrome) 

Clinical presentation 

• Usually asymptomatic 
• AKI <7 days of starting drug 
• UA: Hematuria, pyuria & crystals 
• Increased risk with volume depletion, CKD 

Management 
• Discontinuation of drug 
• Volume repletion 
• Loop diuretic 

AKI = acute kidney injury; CKD = chronic kidney disease; UA = urinalysis. 

The patient's presentation is most likely consistent with crystal-induced acute kidney injury (AKI) 
due to intravenous acyclovir.  The kidney rapidly excretes acyclovir into the urine, but the drug 
has low urine solubility.  As a result, it easily precipitates in renal tubules, causing 
intratubular obstruction and direct renal tubular toxicity.  Crystal-induced AKI is more common 
with large intravenous doses of acyclovir and occurs only rarely with oral acyclovir.  Intravenous 
acyclovir less commonly causes AKI through acute tubular necrosis or acute interstitial nephritis. 

Risk factors for crystal-induced AKI include underlying volume depletion or chronic kidney 
disease.  Most patients develop AKI within 24-48 hours after drug exposure and can be 
asymptomatic or develop nonspecific symptoms (eg, nausea, flank/abdominal pain).  Urinalysis 
can show hematuria, pyuria, and crystals visualized with a polarizing microscope.  Treatment 
involves discontinuing the drug and providing volume repletion.  Administration of intravenous 
fluids for adequate hydration while giving the drug can also prevent AKI. 

……. 

Acute interstitial nephritis (AIN) is usually associated with exposure to medications such as beta 
lactams and proton pump inhibitors.  However, AIN usually occurs 7-10 days after drug 



exposure.  Patients can develop findings that include skin rash, eosinophilia, eosinophiluria, and 
pyuria.  This patient's onset of AKI (2 days) makes AIN less likely. 

ATN ATN following hypovolemic shock. Serum BUN and Cr ratio is less than 20:1. Other findings that 
support this diagnosis are: 

1. Urine osm of 300-350 mOsm/L (but never <300) 
2. Urine Na of >20 mEq/L 
3. FENa >2% 

Prolonged HoTN from any cause can lead to ATN.  The hallmark findings on urinalysis are muddy 
brown granular casts consisting of renal tubular epithelial cells; this is a nonspecific, but very 
sensitive finding for ATN.  

Broad casts are seen in patients with CRF.  These arise in the dilated tubules of enlarged 
nephrons that have undergone compensatory hypertrophy in response to the reduced renal 
mass.  Waxy casts, which are shiny and translucent, are also generally seen in chronic renal 
disease.   

Hyaline casts are composed almost entirely of protein and pass unchanged along the urinary 
tract; these may be seen in asymptomatic individuals and in patients with pre-renal azotemia. 

Sumary: 
Muddy brown granular cast - Acute tubular necrosis 
RBC casts – Glomerulonephritis or vasculitis 
WBC casts - Interstitial nephritis and pyelonephritis 
Fatty casts - Nephrotic syndrome 
Broad and waxy casts - Chronic renal failure 

 

Hematuria  Glomerular hematuria Nonglomerular hematuria 

Type of 
hematuria 

• Microscopic > gross • Gross > microscopic 

Common 
etiologies 

• Glomerulonephritis 
o Poststreptococcal 
o IgA nephropathy 

• Basement membrane 
disorder 

o Alport syndrome 

• Nephrolithiasis 
• Cancer (eg, renal, 

prostate) 
• Polycystic kidney disease 
• Infection (eg, cystitis) 
• Papillary necrosis 

Clinical 
presentation 

• Nonspecific or no symptoms 
• Nephritic syndrome 

• Dysuria 
• Urinary obstruction 

Urinalysis 
• Blood & protein 
• RBC casts, dysmorphic RBCs 

• Blood but no protein 
• Normal-appearing RBCs 

RBC = red blood cell. 



Hematuria can be due to glomerular or non-glomerular causes.  Non-glomerular hematuria is 
more common; it is characterized by gross hematuria with normal-appearing RBCs but without 
significant proteinuria.  Etiologies include cancer (eg, renal cell, prostate), infections (eg, 
cystitis), PKD, and nephrolithiasis.  Patients frequently have specific urinary symptoms (eg, 
dysuria, flank pain, renal colic) that help to clarify the diagnosis. 

In contrast, glomerular hematuria usually causes microscopic hematuria, though gross 
hematuria may be present in some cases.  It is usually due to GN or basement membrane 
disease.  Symptoms are usually absent or nonspecific (eg, low back pain), and patients may 
present after developing features of nephritic syndrome (eg, hematuria, hypertension, oliguria, 
elevated creatinine).  Urinalysis usually shows proteinuria with dysmorphic RBCs or RBC casts. 
IgA nephropathy is typified by hematuria starting within 5 days of an upper respiratory or 
pharyngeal illness (synpharyngitic GN). 

…….. 

Prostate carcinoma and BPH usually present in men age >55, often with symptoms of urinary 
tract obstruction.   

Renal tumors or malignancies (eg, renal cell cancer) involving the interstitium can present as 
non-glomerular hematuria.  However, proteinuria would not be typically seen with this 
condition. 

Papillary necrosis with sloughing of the renal papilla is a rare cause of non-glomerular 
hematuria.  It may be seen with long-term acetaminophen abuse but not with light-intermittent 
use (mnemonic NSAID: NSAIDs, SCD, Analgesic abuse, Infection (PN), and DM). 

ATN is characterized by acute azotemia following a hypotensive or nephrotoxic injury.  Patients 
may have dark or cola-colored urine, but significant hematuria is uncommon.  Tubulointerstitial 
nephritis causes microscopic hematuria associated with elevated Cr and variable proteinuria.  It 
is MCly due to certain medications including antibiotics, NSAIDs, and diuretics. 

Hematuria, which is defined as ≥3 RBCs/hpf on urinalysis.  Because hematuria is caused by a 
variety of benign and malignant conditions, additional testing (eg, cystoscopy, abdominal CT 
scan) is often required for differentiation of the underlying etiology.  However, urinalysis 
findings, the presence or absence of pain during urination, and the age of the patient typically 
raises suspicion for a particular disease state, as follows: 

• Bladder cancer generally arises due to chronic exposure to chemical carcinogens, 
particularly those found in tobacco smoke and industrial chemicals.  Therefore, most 
cases arise in older individuals who smoke or who have workplace exposure to 
carcinogens.  A common presentation is painless hematuria due to bleeding from 
friable blood vessels supplying the tumor. 

• Bladder infections cause inflammation of the bladder epithelium, which can lead to 
hematuria.  However, most cases are associated with suprapubic pain, dysuria, and 
signs of infection on urinalysis (eg, pyuria, positive leukocyte esterase, bacteriuria). 

• Ureterolithiasis causes direct epithelial injury (scraping of epithelium by stone), which 
can result in hematuria.  However, most cases are associated with pain (eg, flank pain 
that radiates to the groin), and crystals are sometimes seen on urinalysis. 

• Glomerulonephritis increases the permeability of the glomerulus, which allows RBCs to 
pass into the urinary tract from the circulatory system.  However, most cases are 



associated with RBC casts, proteinuria, and (sometimes) a preceding upper respiratory 
infection (eg, postinfectious glomerulonephritis). 

Prostate cancer rarely causes hematuria because it generally grows in the periphery (not the 
central periurethral area) of the gland.  In contrast, benign prostatic hyperplasia is often 
associated with hematuria because it primarily occurs in the periurethral area. 

Nephrotic Nephrotic syndrome is a clinical complex characterized by: 

1. Proteinuria (> 3-3.5 g/day - most important manifestation) 
2. Hypoalbuminemia (<3g/dL) 
3. Edema 
4. Hyperlipidemia and lipiduria 

Nephrotic syndrome is frequently complicated by hypercoagulation, with a consequent risk of 
thromboembolic complications.  The etiology of hypercoagulation in nephrotic syndrome is 
multifactorial and includes: increased urinary loss of antithrombin 3, altered levels of protein C 
and S, increased platelet aggregation, hyperfibrinogenemia due to increased hepatic synthesis, 
and impaired fibrinolysis.  Renal vein thrombosis is the MC manifestation of coagulopathy 
(especially with membranous glomerulopathy), but arterial thrombosis and PE may also 
occur. Patients with hypoalbuminemia can become hypercoagulable as they also lose protein C, 
protein S, plasminogen, and antithrombin III in their urine Coagulopathy is less common but 
more severe in children as compared to adults with nephrotic syndrome. Patients with RVT and 
acute kidney injury should undergo urgent clot removal (eg, thrombolysis).  Otherwise, 
anticoagulation alone is appropriate. 

Complications of nephrotic syndrome include: protein malnutrition, iron-resistant microcytic 
hypochromic anemia due to transferrin loss, vitamin D deficiency due to increased urinary 
excretion of cholecalciferol-binding protein, decreased thyroxin levels due to loss of TBG, and 
increased susceptibility to infection. 

…… 

RVT: Occlusion of the left renal vein markedly increases glomerular pressure and 
causes hematuria and left-sided flank pain. 

Dense intramembranous deposits that stain for C3 is a characteristic microscopic finding for 
membranoproliferative glomerulonephritis, type 2 (also called dense deposit disease).  This 
condition is unique among glomerulopathies, because it is caused by IgG antibodies (termed C3 
nephritic factor) directed against C3 convertase of the alternative complement pathway.  These 
antibodies reacting with C3 convertase lead to persistent complement activation and kidney 
damage. 

A patient has nephrotic syndrome (ie, proteinuria, pitting edema, hypoalbuminemia).  In 
association with joint pains and hand deformities (eg, ulnar deviation, swan neck deformity, 
nodules), this presentation suggests rheumatoid arthritis (RA) complicated by AA amyloidosis. 

Serum amyloid A protein is an acute phase reactant; therefore, AA amyloidosis often develops 
in the setting of chronic inflammation (eg, osteomyelitis, rheumatologic disease).  Long-
standing RA is the MCC, and patients with untreated disease are particularly susceptible.  The 
MC manifestation is renal disease with proteinuria or nephrotic syndrome.  Skin involvement 



can lead to thickening or easy bruising (eg, ecchymoses).  Cardiac (eg, cardiomyopathy), GI (eg, 
hepatomegaly, dysmotility), and neurologic (eg, peripheral neuropathy, dementia, stroke) 
disease may also occur.  Laboratory studies can show elevated inflammatory markers (eg, ESR) 
and normocytic anemia (due to chronic inflammation). 

The diagnosis is confirmed with the presence of amyloid on tissue biopsy (eg, fat pad).  Renal 
biopsy can be considered if fat pad biopsy is nondiagnostic.  Histology demonstrates amorphous 
hyaline material that stains with Congo red; green birefringence is noted under polarized light. 

The typical findings on renal biopsy are amyloid deposits that stain with Congo red and 
demonstrate a characteristic apple-
green birefringence under polarized 
light.  These amyloid deposits are seen 
in the glomerular basement membrane, 
blood vessels, and interstitium of the 
kidneys and can be seen on electron 
microscopy as randomly arrangedthin 
fibrils.  The deposits may consist of light 
chains (AL amyloidosis) or abnormal 
proteins (AA amyloidosis).  Rheumatoid 
arthritis is the most common cause of AA amyloidosis in the United States. 

 

 Polarized                                     LM: congo red                                EM: fibrills 

………. 

Proliferative GN demonstrates cellular proliferation and glomerular immune deposits on 
histology but usually presents with HTN, hematuria, and RBC casts.  In addition, it is typically 
associated with SLE, not RA. 

Hypertensive nephrosclerosis: Caused by long-standing, uncontrolled hypertension (normal 
blood pressure makes it unlikely).  In addition, nephrotic-range proteinuria is unexpected. 

Acute interstitial nephritis causes renal injury and is classically associated with certain drugs.  It 
can occur with systemic disease (eg, SLE) but is less commonly associated with RA.  It is typically 
characterized by fevers, rash, and urinary WBCs and WBC casts. 

Gout flares typically cause a monoarticular arthritis characterized by a warm, swollen, 
exquisitely painful joint. 



A patient with a history of total nephrectomy now most likely has unilateral obstructive 
uropathy due to renal calculi.  Symptoms that support this diagnosis include flank pain (renal 
capsular distension) and poor urine output (mechanical obstruction to urine 
outflow).  Intermittent episodes of high-volume urination can occur when the obstruction 
is overcome by a large volume of retained urine (post-obstructive diuresis).  Excessive diuresis 
may lead to potassium wasting and dehydration, both of which can cause weakness. 

Post-obstructive diuresis may be seen in patients with bilateral functional kidneys as the 
affected kidney will produce a large volume of urine when the obstruction is relieved.  However, 
patients with a single kidney are more likely to develop ARF than are those with both kidneys 
intact. 

……. 

The leading cause of inherited renal disease is ADPKD.  Patients typically present with persistent 
abdominal or flank pain and hematuria, which may be gross or microscopic (>3 red blood 
cells/hpf).  There is a positive family history in 75% of cases.  Over half of patients have 
hypertension at presentation. 

RAS can cause hypertension with or without kidney injury.  It does not cause flank pain or 
urinary symptoms. 

This patient with peripheral edema, hypoalbuminemia, and urinary protein excretion of >3.5 
g/day meets all of the major 
criteria for nephrotic 
syndrome.  Although some 
patients with nephrotic 
syndrome may develop ARF, 
a normal creatinine level 
does not rule out the 
diagnosis.  Low plasma 
oncotic pressure (due to 
hypoalbuminemia) increases 
hepatic lipoprotein 
synthesis.  The result is an 
increase in serum cholesterol 
and triglyceride levels, which 
increases the risk 
for atherosclerotic disease, 
particularly in individuals 
with comorbid conditions for 
atherosclerosis (eg, HTN, 
DM). 

Patients with nephrotic syndrome are also hypercoagulable, possibly due to loss of antithrombin 
III in urine.  This hypercoagulability tends to affect the venous more than the arterial system, 
particularly the renal veins.  Atherosclerosis and hypercoagulability put affected patients at 
increased risk for stroke or myocardial infarction.  Aggressive management with statins or other 
medications to lower cholesterol levels is indicated. 



Causes of nephrotic syndrome in adults include primary glomerular (eg, membranous 
nephropathy, FSGS, and MCD) and secondary glomerular (eg, diabetes mellitus, amyloidosis) 
diseases. 

A patient has volume overload (periorbital edema, peripheral edema, and ascites) likely due to 
hypoalbuminemia.  His pulmonary examination suggests a likely right pleural effusion.  Because 
he does not have known diabetes or amyloidosis, he most likely has a primary renal 
etiology.  Recent US registry data indicate that FSGS is the MCC of nephrotic syndrome in adults, 
especially in African Americans.  FSGS can also be associated with HIV, heroin use, and 
morbid obesity. 

(nephropathy can present with nephrotic syndrome (<10%), but more commonly presents with 
hematuria following an URI (about 40%-50% of patients). 

Membranous nephropathy is the second leading cause of nephrotic syndrome in the overall 
population.   

Amyloidosis is usually 
associated with multiple 
myeloma or a chronic 
inflammatory disease (eg, 
rheumatoid arthritis, 
bronchiectasis). 



DM Nephropathy (DN) 
A patient's old age and symptoms of nocturia, 
dribbling, and weak urinary stream initially suggest 
BPH.  However, laboratory evaluation reveals 
proteinuria and elevated creatinine, which are 
unexpected with BPH alone.  Given his long-standing 
diabetes, these findings make diabetic nephropathy 
(DN) the most likely cause of his kidney disease. 

DN predominantly affects glomeruli.  It is commonly 
asx in early stages and found on routine studies.  Risk 
factors for DN include: 

• Long-standing diabetes (eg, 5-10 years) 
• Evidence of other microvascular disease (eg, retinopathy suggested by decreased visual 

acuity) 
• Poor glycemic control (A1c >7.0%) 
• Poorly controlled HTN (>130/80 mm Hg) 

Proteinuria (reflecting glomerular 
damage) is an important clue for 
diagnosis, particularly if 
persistent. The preferred screening 
test is the random urine 
albumin/creatinine ratio, which 
detects excess albuminuria (>30 
mg/g) earlier.  Proteinuria is also 
associated with increased risk of 
cardiovascular mortality and 
concurrent macrovascular 
disease (cardiovascular disease), 
such as carotid bruit, MI. 

In the context of her long-standing 

diabetes and poorly controlled 
hypertension, persistent proteinuria 
suggests DN. 

Metabolic by-products (eg, advanced 
glycation end-products, ROS) associated 
with diabetes lead to irreversible changes of 
DN, primarily affecting the GBM and 
surrounding structures.  These include: 

• Glomerular hyperfiltration 
• GBM fibrosis and thickening 



• Interstitial fibrosis, mesangial thickening, and nodules (Kimmelstiel-Wilson lesion) 

A common clinical abnormality in DN is persistently elevated albumin excretion, known 
as moderately increased albuminuria (ie, albumin-creatinine ratio of 30-300 mg/g).  Therefore, 
screening via random urine albumin-creatinine ratio should be performed at least annually, 
starting either at diagnosis (type 2) or 5 years after diagnosis (type 1).  Risk factor modification 
(eg, diet optimization, exercise, smoking cessation), glycemic control (A1c ≤7.0%), and medical 
management of hyperlipidemia and hypertension (eg, ACE inhibitors) also help slow the 
progression of DN. 

….. 

AIN can be caused by antibiotics (eg, methicillin), infections (eg, Legionella), or systemic disease 

(eg, sarcoidosis).  TMP-SMz can be a potential cause of AIN; however, this patient lacks the 

typical AIN findings of acutely elevated Cr, pyuria (eg, eosinophiluria), and WBC casts in the 
urine. 

Sulfonamide antibiotics can lead to insoluble crystal precipitation in kidney tubules and 
subsequent obstruction and acute kidney injury.  Other causes include acyclovir, excessive 
vitamin C, and MTX.  However, crystal-induced obstruction would not cause persistent 
proteinuria; moreover, findings of acute creatinine elevation or crystalluria would be expected. 

In adults, VUR (ie, retrograde passage of urine into the renal pelvis) is associated with 
neurogenic bladder and can cause frequent urinary tract infections.  Long-standing diabetes 
may cause autonomic bladder dysfunction 

Dopamine stimulates D1 receptors to cause renal arterial vasodilation and increase renal blood 
flow.  Renal arterial blood flow is already elevated in early DN due to renal afferent arteriole 
vasodilation; a further elevation will likely increase glomerular hydrostatic pressure and may 
accelerate DN progression. 

SGLT-2 inhibitors (eg, canagliflozin) decrease, rather than increase, renal tubular glucose 
absorption to facilitate glucose loss in the urine and improve blood sugar control.  These drugs 
likely slow the progression of DN through a poorly understood mechanism. 

MCD causes nephrotic syndrome (proteinuria >3.5 g/day, edema, HTN, hyperlipidemia) due to 
podocyte damage.  However, 2+ proteinuria on urine dipstick is unlikely to represent 
nephrotic-range proteinuria. 

Patients with microalbuminuria typically have a urine albumin excretion value between 30-300 
mg/24 hr. (Normal urine protein excretion is < 30 mg/24 hr). Although 24-hour urine collection 
is slightly more accurate in screening for microalbuminuria, its inconvenience to patients makes 
it less preferred by physicians. 

…… 

Microalbuminuria: 30-300 mg/24 hr. (Normal urine protein excretion is < 30 mg/24 hr).  Spot 
urine collection and timed urine collection for the measurement of urine microalbumin to 
creatinine ratio are generally accepted as good screening methods for 
microalbuminuria.  Although 24-hour urine collection is slightly more accurate in screening for 
microalbuminuria, its inconvenience to patients makes it less preferred by physicians. 



During the initial phases of diabetic nephropathy, there is glomerular hyperfiltration and 
an increase in creatinine clearance.  Creatinineclearance then declines with the progression of 
diabetic nephropathy; however, it can still be relatively normal with proteinuria (micro and 
macroalbuminuria) due to high initial values.  Low creatinine clearance occurs when the renal 
damage is fairly advanced.  Due to these reasons, creatinine clearance is not used as a screening 
tool for diabetic nephropathy. 

Dipsticks can only detect excessive urinary protein excretion when the level is > 300 mg/24 hr 
(macroalbuminuria). 

…… 

During the initial phases of diabetic nephropathy, there is glomerular hyperfiltration and 
an increase in creatinine clearance (CCr).  CCr then declines with the progression of diabetic 
nephropathy; however, it can still be relatively normal with proteinuria (micro and 
macroalbuminuria) due to high initial values.  Low creatinine clearance occurs when the renal 
damage is fairly advanced.  Due to these reasons, creatinine clearance is not used as a screening 
tool for diabetic nephropathy. 

Dipsticks can only detect excessive urinary protein excretion when the level is > 300 mg/24 hr 
(macroalbuminuria). 

Neurogenic bladder can cause urinary symptoms but is typically due to SCI or MS, is often 
accompanied by bladder spasms, and would not cause elevated creatinine or 
proteinuria.  Diabetic autonomic neuropathy can affect the bladder; however, it would cause 
different urinary symptoms (eg, decreased frequency, incontinence) and would not explain his 
proteinuria or elevated creatinine. 

A postvoid residual <50 mL is inconsistent with significant obstruction.  In addition, BPH is not 
associated with proteinuria and does not usually cause elevated creatinine unless there is 
complete obstruction. 

Renal papillary necrosis is a complication of sickle cell nephropathy that typically causes 
hematuria rather than proteinuria. 



Anasarca, pulmonary and facial edema, HTN, and abnormal urinalysis with proteinuria and 
microscopic hematuria suggests acute nephritic syndrome with fluid overload.  The table 
summarizes the primary mechanisms of the MCCs of peripheral edema.  Acute nephritic 
syndrome is primary glomerular damage due to causes such as PSGN, IgA nephropathy, lupus 
nephritis, MPGN, and RPGN. 

Primary glomerular damage leads to decreased GFR with eventual development of significant 
volume overload (eg, pulmonary edema, distended neck veins, anasarca).  Abnormal urinary 
sediment (RBCs, RBC casts) and variable degrees of proteinuria are present on urinalysis.  Serum 
creatinine can also be elevated.  The increased volume also leads to HTN.  Significant 
proteinuria (3+) eventually leads to hypoalbuminemia, which further contributes to the 
edema.  Decreased GFR is also the cause of edema in patients with ESRD. 

…. 

Hypoalbuminemia is usually due to excessive albumin loss (eg, nephrotic syndrome, protein-
losing enteropathy) or decreased albumin synthesis (eg, cirrhosis or severe malnutrition).  It can 
cause significant peripheral edema but usually does not cause pulmonary edema.  Alveolar 
capillaries have a higher permeability to albumin at baseline (reducing oncotic pressure 
difference) and greater lymphatic flow than skeletal muscle, protecting the lungs from edema. 

Pulmonary edema typically does not occur in patients with cirrhosis. 



Diabetic autonomic neuropathy 
(DAN): Patients with a higher 
bladder than urethral pressure 
develop overflow incontinence 
and lose urine until the pressures 
equalize.  The symptoms can 
occur cyclically both day and 
night.  Physical examination may 
show a distended bladder with 
high post-void residual urine 
volume (>50 mL). 
 
Diabetic nephropathy does not 
typically cause urinary 
incontinence.).  
 
Microvascular 
complications (peripheral 
neuropathy, retinopathy, and 
nephropathy) indicate poorly 
controlled diabetes. 

Urinary diverticulum is an outpouching of the bladder or urethra into the adjacent tissues.  It is 
more common in women than men.  Patients usually develop post-void dribbling, dysuria, and 
dyspareunia.  The urinary stasis can lead to possible recurrent cystitis/urinary tract infection but 
does not cause a high post-void residual volume. 

Urinary fistula is a communication between the urethra/bladder and uterus or vagina.  It occurs 
more commonly in women after pelvic surgery.  Patients develop continuous leakage of urine 
without significant urinary retention. 



Renal vein thrombosis (RVT) and other 
thromboembolism are important 
complications of nephrotic 
syndrome.  Loss of AT III (an inhibitor of 
multiple coagulation factors) in the urine 
increases the risk of venous and arterial 
thrombosis.  Thrombosis of the renal 
vein can be acute and present with 
abdominal pain, fever, and 
hematuria.  However, RVT is more 
commonly progressive, causing gradual 
worsening of renal function and 
proteinuria in an asx patient.  RVT can 
occur in any etiology of nephrotic 
syndrome, but it is most commonly seen 
with membranous glomerulopathy. 

 

HIVAN is thought to be caused by direct infection of the renal tubular and glomerular cells by 
the HIV virus.  Patients with advanced HIV(ie, low CD4 cell count, high viral load) or AIDS are 
particularly susceptible, although HIVAN may occur in patients with normal CD4 counts.  It is 
especially prevalent in patients of sub-Saharan African descent, possibly due to the presence of 
an apolipoprotein L1 (APOL1) gene variant that is thought to confer resistance to 
trypanosomiasis but may increase susceptibility to HIVAN. 

HIVAN can develop relatively quickly and typically presents with heavy proteinuria and rapidly 
progressive renal failure.  Edema, hematuria, and hypertension may also occur.  The diagnosis is 
confirmed with renal biopsy that demonstrates collapsing focal segmental glomerulosclerosis; 
tubuloreticular inclusions are usually visible on electron microscopy. 

Antiretroviral therapy (ART) may help kidney recovery and should be initiated in patients 
who develop HIVAN and are not already on therapy; therefore, although this patient's kidney 
dysfunction developed following ART initiation, it is unlikely due to ART.  ACE inhibitors are used 
in patients with proteinuria and hypertension.  The prognosis for HIVAN is poor and many 
patients develop end-stage renal disease even with therapy. 

……… 

BK virus–induced nephropathy causes progressive renal failure but is characterized by an 
interstitial nephritis with hematuria, pyuria, WBC casts, not marked proteinuria.  It occurs more 
commonly in patients who have received renal transplants. 

Crystal-induced tubular dysfunction can occur with sulfamethoxazole-containing antibiotics, but 
it typically presents with hematuria, pyuria, and crystalluria; flank pain may also occur.  Heavy 
proteinuria would be atypical. 

Interstitial nephritis commonly occurs with antibiotics (eg, trimethoprim-sulfamethoxazole) and 
certain antiretrovirals (eg, indinavir), but typically presents with fever, rash, eosinophilia, and 
pyuria with white cell casts.  Isolated proteinuria is unexpected. 



Primary membranous nephropathy causes nephrotic syndrome with proteinuria; however, it 
typically causes a slowly progressive chronic kidney disease and most patients have normal 
creatinine on presentation.  Secondary membranous nephropathy typically occurs with 
Hepatitis B and C, not HIV. 

Nephritic  

Systemic lupus erythematosus (SLE) 

Clinical 
presentation 

• Gradual symptom onset 
• Malar or discoid rash 
• Joint, renal, serosal &/or neurologic involvement 

Laboratory 
abnormalitie

s 

• Anemia, leukopenia, thrombocytopenia 
• Positive ANA, anti–ds DNA, anti-Smith 
• Low complement levels, increased ICs 

ANA = antinuclear antibodies.      Ics: Immune complexes 

This patient with headache has HTN, an elevated Cr, proteinuria, hematuria, and RBC casts, 
consistent with GN.  In association with fatigue, cytopenias, and hypocomplementemia, this 
suggests SLE with lupus nephritis.  SLE is a multisystem autoimmune disorder that presents with 
systemic (eg, fever, fatigue) and localized (eg, photosensitive malar rash, as suggested by 
recurrent "sunburns") findings.  Headache is common among patients with SLE; it can be a 
manifestation of CNS lupus (along with cognitive abnormalities, seizures, and psychiatric 
changes) but can also be due to unrelated conditions (eg, migraine or tension-type headaches). 

Lupus nephritis occurs in half of patients with SLE; severity can range from asx hematuria to 
rapidly progressive GN and ESRD.  ICs composed of dsDNA and anti-dsDNA antibodies deposit in 
the mesangium and/or subendothelial space, triggering an intense inflammatory reaction with 
activation of the complement system, lowering C3 and C4 levels.  Immune complexes may also 
deposit in the subepithelial space, leading to nephrotic syndrome without 
hypocomplementemia. 

Depending on the location and severity of immune complex deposition, patients can develop 
subclinical (eg, microscopic hematuria, proteinuria) or clinically significant disease, including the 
following: 

• GN – ICs are deposited above the GBM, which triggers neutrophil and macrophage 
recruitment from the bloodstream.  This results in significant glomerular inflammation, 
leading to an active urine sediment (eg, hematuria, cellular/granular casts), proteinuria, 
and renal insufficiency.    

• Nephrotic syndrome – ICs are deposited below the GBM (separated from the 
vasculature) so immune cell recruitment does not occur.  This results in nephrotic 
syndrome with a bland urine sediment (eg, no hematuria). 

Because lupus nephritis often causes significant urinary protein loss, patients frequently develop 
low serum albumin with subsequent lower extremity edema and pleural effusions (ie, dullness 



to percussion and decreased breath sounds).  Risk of lupus nephritis is greatest in those with 
higher serum anti-double-stranded DNA antibody titers. 

………. 

Granulomatosis with angiitis can cause 
glomerulonephritis, often associated with ear, nose, 
throat, and pulmonary manifestations.  However, 
the complement pathway is not activated and C3 
level is normal. 

PSGN: most cases arise in children and are not 
associated with inflammatory arthritis or cytopenias. 

HUS typically occurs after infection with STEC and 
presents with MiHA, thrombocytopenia, and 
RF.  However, renal injury is due to thrombotic 
angiopathy rather than glomerulonephritis, and 
erythrocyte casts are absent.  This patient's other 
clinical features (eg, photosensitive rash) are more 
consistent with SLE. 

Microthrombotic occlusion of the renal vasculature 
can be seen in hemolytic uremic syndrome or 
thrombotic thrombocytopenic purpura.  Although 
patients often have elevated creatinine, anemia, and thrombocytopenia, peripheral blood 
smear would show signs of red blood cell shearing (eg, schistocytes). 

PSGN MCly presents in children or adults age >60.  Features include HTN, ARF, erythrocyte casts 
in urine, and a low serum C3 level, but thrombocytopenia and photosensitive rash are not 
typical. 

 IgA nephropathy 
Postinfectious 

glomerulonephritis 

Clinical 
present

ation 

• Usually within 5 days of 
URI (synpharyngitic) 

• More common in men 
age 20-30 

• Recurrent gross hematuria 

• Usually 10-21 days after URI 
(postpharyngitic) 

• More common in children age 6-
10 but can occur in adults 

• Gross hematuria 
• Adults can be asymptomatic or 

develop acute nephritic 
syndrome 

Dx 
• Normal serum complements 
• Mesangial IgA deposits seen 

in kidney biopsy 

• Low C3 complement 
• Elevated ASO &/or anti-DNase B 
• Kidney biopsy with subepithelial 

humps consisting of C3 
complement 



Px 

• Usually benign 
• Possible RPGN or nephrotic 

syndrome with worse 
prognosis 

• Good prognosis in children 
• Possible CKD in adults 

URI = upper respiratory infection. 

Postinfectious GN typically occurs 10-21 days after a URI (post-pharyngitic) and is more common 
in children.  Adults can be asx or develop acute nephritic syndrome.  Laboratory studies usually 
show low C3 complement and elevated ASOand/or anti-DNAse B.   

IgA nephropathy is the MCC of GN in adults.  Patients can have recurrent episodes of hematuria 
usually within 5 days of a URI (synpharyngitic).  IgA nephropathy is more common in young 
adult men.  Serum complement levels tend to be normal with mesangial IgA deposits seen in 
kidney biopsy.  Patients can have a benign course or develop rapidly progressive GN or 
nephrotic syndrome. 

…….. 

Alport syndrome is an X-linked defect in collagen-IV formation and presents with hearing loss, 
ocular abnormalities, hematuria, and progressive renal insufficiency.  Kidney biopsy usually 
shows thinning of the glomerular basement membrane.  However, post-URI gross hematuria is 
not typically seen in Alport syndrome. 

anti-GBM disease is due to anti-GBM antibodies against collagen IV (alpha-5 chain) damaging 
the glomeruli and alveolar lining.  Anti-GBM disease manifests as either a renal limited process 
(rapidly progressive GN) or alveolar hemorrhage (pulmonary renal syndrome).  Goodpasture's 
syndrome refers to a pulmonary-renal syndrome that is a manifestation of anti-GBM disease.   

HSP is a systemic form of IgA involvement of the glomeruli, skin, joints, and intestines.  Henoch-
Schönlein purpura is more common in children and presents as an erythematous and papular 
skin rash involving the dorsal aspect of lower extremities, abdominal pain, arthralgia/arthritis, 
and microscopic hematuria/proteinuria. 



Mixed cryoglobulinemia is a vasculitis characterized by immune complex deposition in small- 
and medium-sized vessels.  Patients typically have palpable purpura on the lower 
extremities, peripheral neuropathy (eg, hyporeflexia), liver involvement (eg, elevated 
transaminases, hepatomegaly), arthralgias, and systemic symptoms (eg, fatigue, weakness).  In 
addition, up to 60% of patients develop renal disease, most commonly glomerulonephritis, 
which manifests with hypertension, renal failure, proteinuria, hematuria, and red blood cell 
casts on microscopy. 

Mixed cryoglobulinemia is strongly associated with hepatitis 
C infection, although it can also occur with other viral 
infections (eg, HIV, hepatitis B), autoimmune diseases, and 
lymphoproliferative disorders.  Anti-HCV antibodies are 
highly suggestive.  Hypocomplementemia (particularly of 
C4) due to complement deposition in the vessel walls is 
typical. 

Diagnosis is confirmed with an assay 
for cryoglobulins (immunoglobulins that precipitate in 
colder temperatures) that classically containsrheumatoid 
factor (ie, IgM against IgG) and polyclonal IgG.  Tissue biopsy 
demonstrates small-vessel leukocytoclastic 
vasculitis.  Therapy is typically directed at the underlying 
disease. 

…….. 
IgA nephropathy causes glomerulonephritis with hematuria, commonly in conjunction with an 
upper respiratory infection (synpharyngitic hematuria).  When associated with systemic 
vasculitis, it is known as Henoch-Schönlein purpura (HSP).  Although HSP causes palpable 
purpura, it also typically causes abdominal symptoms and is rare in adults. 

Microscopic polyangiitis causes glomerulonephritis and may present with leukocytoclastic 
vasculitis.  However, serology is usually negative (except for antineutrophil cytoplasmic 
antibodies) and complement levels are typically normal. 



AIN / TIN A patient w/ abnormal urinalysis (painless hematuria, sterile pyuria, WBC casts, trace 
proteinuria) suggests a non-glomerular disorder affecting the tubulointerstitium or lining of the 
urinary tract.  Given his chronic low back pain treated with OTC analgesics, he likely has 
analgesic nephropathy. 

Analgesic nephropathy is the MC form of drug-induced CRF.  It accounts for 3-5% of ESRD in the 
USA, and is MCly seen in females (peak at age 50-55 years) who habitually use combined 
analgesics (e.g., aspirin and naproxen).  It is generally seen after cumulative ingestion of 2-3 
kg (4.4-6.6 lbs) of the index 
drug.  Papillary necrosis and chronic 
TIN are the most common 
pathologies seen.  Polyuria and 
sterile pyuria (WBC casts may also 
be seen) are early 
manifestations.  Microscopic 
hematuria and renal colic may occur 
following sloughing of renal 
papilla.  HTN, mild proteinuria, and 
impaired urinary 
concentration commonly occur as 
the disease advances.  In severe 
cases, nephrotic range 
proteinuria can be seen.  Patients with chronic analgesic abuse are also more likely to 
develop premature aging, ASCVD, and urinary tract cancer. 

….. 

Chronic analgesic use with 1 or more analgesics (eg, NSAIDs such as aspirin) can cause CKD due 
to chronic TIN.  Patients are typically asx with an elevated Cr found incidentally.  Patients can 
also develop painless and prominent hematuria due to papillary ischemia from analgesic-
induced vasoconstriction of medullary blood vessels (vasa recta).  Significant papillary necrosis 
and sloughing may cause renal colic. 

…… 

GN is typically accompanied by more characteristic abnormalities seen on urine studies 
(dysmorphic RBCs, subnephrotic/nephrotic range proteinuria, and RBC casts).  However, 
predominant presence of urine WBC suggests an interstitial nephritis. 

Nephrolithiasis is typically not associated with trace proteinuria, pyuria, or AKI unless there is 
infection or bilateral obstruction. 



Allergic interstitial 
nephritis (AIN): ARF, rash, a recent 
history of PABA analogue antibiotic 
(sulfonamide) ingestion, and WBC 
casts on urinalysis.  Patients may 
also have arthralgias and 
eosinophiluria.  Symptoms usually 
appear 5 days to several weeks 
after use of an offending 
agent.  Drugs cause the majority of 
AIN cases; examples include 
antibiotics (eg, penicillins, 
cephalosporins, TMP, sulfonamides, 
rifampin), NSAIDs, and 
diuretics.  Less commonly, AIN may 
be caused by infectious agents 
(eg, Legionella, MTB, Strep).  

WBC casts may be present in the 
urine, but red cell casts are 
rare.  Discontinuing the offending agent is the treatment of drug-induced interstitial nephritis. 

…. 

Disseminated gonococcemia causes a vesicopustular rash.  Renal failure with WBC casts is not 
usually seen. 

The mucocutaneous manifestations of lupus include malar rash and discoid rash, but not 
maculopapular rash.  Lupus nephritis is characterized by hypertension, mild proteinuria, and 
RBC casts. 

Rifampin Rifampin causes red to orange discoloration of body fluids including urine, saliva, sweat, and 
tears.  It can also cause discoloration of soft contact lenses. More serious conditions should be 
ruled out, starting with simple urinalysis.  Absence of significant changes on urinalysis 
(proteinuria, hematuria, and sterile pyuria) essentially rules out renal tuberculosis or 
tuberculosis-associated glomerulopathy 



Diuretics Thiazide diuretics (eg, chlorthalidone, HCTZ) impair both insulin release from the pancreas and 
glucose utilization in peripheral tissues.  Thiazide-induced glucose intolerance is seen MCly in 
patients with DM and metabolic syndrome (hypertension, dyslipidemia, abdominal obesity). 

The metabolic adverse effects of thiazide diuretics are dose-dependent and occur more 
frequently with chlorthalidone than with other thiazides.  However, chlorthalidone remains 
the preferred agent in its class based on the results of the ALLHAT trial.  In this trial, 
chlorthalidone was associated with an overall decrease in cardiovascular mortality comparable 
to that seen with novel antihypertensive agents (eg, ACEi, DHP CCB). 

………. 

Thiazide diuretics can also unfavorably affect lipid metabolism by increasing LDL cholesterol and 
plasma triglyceride levels. 

Electrolyte abnormalities that can be induced by thiazide diuretics include hyponatremia, 
hypokalemia, hypomagnesemia, and hypercalcemia.  Thiazide diuretics also reduce renal uric 
acid excretion, and the resulting hyperuricemia predisposes to gout. 

Volume overload and ascites are common complications in patients with decompensated liver 
cirrhosis, and loop diuretics such as furosemide are a common treatment, often in combination 
with spironolactone. 

Loops → increased sodium delivery to the distal tubule subsequently results in elevated 
hydrogen and potassium ion secretion in the urine.  Loop diuretics also result in volume 
contraction and increased aldosterone levels, further promoting the secretion of hydrogen ions 
in the urine → volume loss, may cause AKI 

…. 

Atelectasis is not a common cause of acid-base disturbances. 

CIN 
Contrast-induced nephropathy (CIN) 

Risk factors 

• Age >75 
• CKD (especially DN) 
• Reduced renal perfusion (eg, HoTN) 
• High-contrast load 

Prevention 
• Periprocedural saline hydration 
• Use lowest volume of contrast agent possible 
• Hold NSAIDs 

Patients with CIN typically have an acute rise in creatinine within 24-48 hours of contrast 
administration followed by a gradual return to baseline.  The etiology of CIN remains unclear 
but is likely multifactorial, and includes: 

• Direct cytotoxicity causing ATN with muddy brown casts noted on UA 



• Renal vasoconstriction causing pre-renal injury (FENa <1%), even in the absence of 
clinical volume depletion 

Contrast administration has negligible risk in patients with normal renal function, but those with 
underlying CKD (particularly diabetic nephropathy), such as this patient, are at increased 
risk.  Preventive measures include avoidance of NSAIDs, which can worsen vasoconstriction, 
periprocedural administration of intravenous normal saline, and using the smallest possible 
volume of contrast media.  Previously, acetylcysteine and sodium bicarbonate were 
recommended; however, recent trials indicate that these have no clear benefit in the 
prevention of CIN. 

…….. 

Diuretics can reduce the volume overload sometimes associated with renal failure but do not 
prevent CIN. 

Systemic glucocorticoids (eg, prednisone) are used to prevent hypersensitivity reactions (eg, 
flushing, urticaria, bronchospasm) in patients with known allergy to contrast media.  However, 
glucocorticoids do not prevent CIN and can cause fluid retention and elevated BP in patients 
with renal insufficiency. 

Kidney 
stones/ 
Nephrolithias
is 

Common types of kidney stones 

Stone type Patient factors 
Radiographic 
appearance 

Crystal morphology 

Calcium  (oxalate, 
phosphate) 

(>75% of stones) 

• HPTH 

• High-sodium, high-
oxalate diet; 
malabsorption 
(oxalate) 

• RTA (phosphate) 

• Small 

• Radiopaque 

• Octahedron or 
envelope  
(oxalate) 

• Wedge or rosette  
(phosphate) 

Magnesium 
ammonium 
phosphate 
(struvite) 

(15% of stones) 

• UTI with urease-
producing 
organisms 
(eg, Proteus) 

• Large 

• Radiopaque 

• Rectangular 

• prism 

Uric acid 
(5%-8% of stones) 

• Gout 

• Diabetes/metaboli
c syndrome 

• Myeloproliferative 
disorders 

• Small 

• Radiolucent 

• Yellow/ 
brown 

• Rhomboidal 



Acute obstruction of the ureter at the vesicoureteral junction produces pain that radiates to the 
groin or inner thigh.  Calcium oxalate stones are the most common type of kidney stone, 
accounting for >75% of stones in adults; 
patients may also have stones composed of a 
mixture of calcium oxalate and calcium 
phosphate. Envelope-shaped calcium oxalate 
crystals presence is neither sensitive nor 
specific for oxalate stones.  Although an 
increased filtered calcium load can increase 
the risk of stones, serum calcium levels are 
normal in most patients. 

Risk factors for calcium oxalate stones include 
dehydration, excess sodium or oxalate in the 
diet, obesity, and HPTH.  In addition, in 
malabsorptive syndromes (eg, Crohn disease, 
bowel resection) increase the risk of 
CaOxalate stones 

…….. 

Cystine stones are uncommon. Most patients 
have a positive family history. 

Struvite stones: most patients have a history of recurrent upper UTIs. 

UA stones are formed when uric acid excretion is increased (eg, gout, myeloproliferative 
disorders) or the urine is acidic (eg, obesity, chronic diarrhea).   

Acute obstruction of the ureter at the ureterovesical junction produces severe flank pain that 
radiates to the perineum, penis, scrotum, or inner thigh.  Patients with ureteral stones are 
often writhing in pain and unable to sit 
still in the examination 
room.  Obstruction of hollow viscera 
often produces severe pain that is 
colicky in nature and poorly 
localized.  Other causes of visceral pain 
include obstruction of the small 
intestine, colon, CBD, gall bladder, or 
urinary bladder, each of which produces 
a characteristic pattern of referred pain. 

The preferred modalities for diagnosing 
a ureteral stone are USG or noncontrast 
spiral CT scan of the abdomen and 
pelvis.  Ultrasonography provides good imaging of the kidney and the proximal ureter and has 
lower radiation exposure.  It is preferred in patients with a low likelihood of alternate diagnosis 
and in pregnant patients.  However, it can also miss small stones, and its quality is dependent 
on the technician's expertise. 

…… 



Abdominal and pelvic x-ray (kidney-ureter-bladder study) will identify radiopaque, calcium-
containing stones.  Other types of urinary stones, accounting for at least 15% of cases, are not 
visible on plain x-ray.  This method can also miss small stones at the ureterovesical junction.  X-
ray gives no information about obstruction of the ureter or kidney.  However, it may be useful 
in serial follow-up of stones in the kidney or renal pelvis. 

If colonic obstruction is suspected and there is no evidence of perforation, a contrast enema 
study (barium or water-soluble contrast) can be diagnostic. 

Exploratory laparotomy is indicated when there is evidence of peritonitis, as from a perforated 
viscus (free air under the diaphragm), ruptured aortic aneurysm, or abdominal 
trauma.  Individuals with peritonitis typically lie still and avoid any movement that irritates the 
inflamed peritoneum.  signs of peritonitis, include guarding, rigidity, or rebound tenderness. 

An intravenous pyelogram (IVP) uses IV contrast and plain x-ray to visualize the urinary 
system.  IVP was previously the test of choice for diagnosing urinary stones.  However, due to 
the risk of contrast administration (eg, allergy, acute kidney injury), noncontrast CT is now 
preferred. 

Renal stone formation involves the abnormal 
excretion of stone-forming salts and/or a deficiency 
of urinary inhibitors of crystal formation due to 
metabolic disorders or dietary factors.  Calcium 
stones are the MC type of stone seen and usually 
present in the third or fourth decade of life.  Most 
patients have hypercalciuria (24-hour urinary 
calcium excretion >4 mg/kg/24h). 

Idiopathic hypercalciuria, which is best treated 
with increased fluid intake, dietary sodium and 
protein restriction, and thiazide/amiloride 
diuretics.  The mild volume depletion caused 
by thiazide diuretics leads to a compensatory rise in 
reabsorption of sodium and water with resulting increased passive reabsorption of 
calcium.  Thiazides are also thought to modulate calcium channels on the tubular membrane 

Prevention of recurrent nephrolithiasis 

Dietary 
measures 

• Increased fluids (produce >2 L urine/day) 
• Reduced sodium (<100 mEq/day) 
• Reduced protein 
• Normal calcium intake (1200 mg/day) 
• Increased citrate (fruits & vegetables) 
• Reduced-oxalate diet for oxalate stones (dark roughage, 

vitamin C) 

Drug 
therapy 

• Thiazide diuretics 
• Urine alkalinization (potassium citrate/bicarbonate salt) 
• Allopurinol (for hyperuricuria-related stones) 



…… 

Aldosterone antagonists like spironolactone or eplerenone are potassium-sparing 
diuretics.  Furosemide is a loop diuretic.  They all increase urinary calcium excretion, potentially 
worsening stone formation. 

Increased sodium load from high dietary sodium reduces reabsorption of sodium and thereby 
reduces the passive reabsorption of calcium.  Typically <100 mEq/day of sodium is 
recommended. 

Reabsorption of sodium and calcium is coupled via complex mechanisms involving the calcium-
sensing receptor in the thick ascending limb of the loop of Henle.  Therefore, patients with 
recurrent renal calculi should be advised to restrict sodium intake.  If these patients continue to 
develop renal stones, their urine sodium levels may be checked to evaluate adherence to a 
sodium-restricted diet. 

Excessive calcium intake (>2 g/day) and increased fructose intake may worsen hypercalciuria 
and calcium oxalate precipitation in urine.  Hydrochlorothiazide reduces urinary calcium 
excretion and may be used in recurrent stone formers with hypercalciuria. 

Calcium binds oxalate to form inabsorbable calcium oxalate in the gastrointestinal 
tract.  Calcium restriction may increase free oxalate absorption, leading to hyperoxaluria and 
urinary calcium oxalate stone formation.  Increased vitamin C intake also promotes 
hyperoxaluria.  Patients should be advised to restrict oxalate-containing foods (eg, chocolate, 
tea, peanuts). 

A high-potassium diet decreases urinary calcium excretion.  Foods rich in potassium enhance 
urinary citrate excretion (likely from urinary alkalization), forming soluble calcium citrate and 
thereby preventing stone formation. 

Uric acid kidney stones 

Risk 
factors 

• Increased uric acid excretion: Gout, myeloproliferative disorders 
• Increased urine concentration: Hot, arid climates; dehydration 
• Low urine pH: Chronic diarrhea (GI bicarbonate loss), metabolic 

syndrome/diabetes mellitus 

Pathophysi
ology 

• Acidic urine favors formation of uric acid (insoluble) over urate 
(soluble) 

• Supersaturation of urine with uric acid precipitates crystal 
formation 

Clinical 
characteris

tics 

• Radiolucent stones (not visible on x-ray) 
• Uric acid crystals on urine microscopy 
• Urine pH usually <5.5 

Tx • Alkalinization of urine (potassium citrate) 

GI = gastrointestinal. 



There are 3 likely possibilities when a patient has symptoms consistent with typical renal colic 
but no stones are identified on conventional radiographs: 

1. Radiolucent stones (uric acid stones, xanthine stones) 
2. Small calcium stones (<1-3 mm in diameter) 
3. Nonstone ureteral obstruction (eg, blood clot, tumor) 

This patient has uric acid stones, which account for 5%-8% of adult nephrolithiasis cases.  These 
are most commonly seen in patients with unusually low urine pH (often resulting from a defect 
in renal ammonia excretion) and hyperuricosuria.  Major risk factors include gout, diabetes 
mellitus/metabolic syndrome, increased uric acid production (eg, myeloproliferative disorders, 
hemolysis), and chronic diarrhea (from intestinal bicarbonate loss and acidification of the urine). 

Uric acid stones are radiolucent but can often be seen on renal ultrasound or 
CT scan.  Treatment includes hydration, alkalization of the urine, and a low-purine 
diet.  Alkalization of the urine to pH 6.0-6.5 with oral potassium citrate is recommended 
because uric acid stones are highly soluble in alkaline urine.  In addition, citrate is a stone 
inhibitor and reduces crystallization.  Allopurinol can be added if symptoms recur despite initial 
measures, especially if hyperuricosuria or hyperuricemia occurs. 

….. 

A calcium-restricted diet is not beneficial in the management of uric acid stones.  It is not 
advised even in patients with calcium stones because it can lead to a negative calcium balance 
and hyperoxaluria from the resulting increase in gastrointestinal absorption of oxalate. 

Furosemide increases urinary calcium excretion, and the resulting hypercalciuria can increase 
the risk of calcium stone formation. 

A purine-restricted, not a high-protein, diet is indicated in patients with uric acid stones 
secondary to hyperuricosuria. 

Hydrochlorothiazide decreases urinary calcium excretion and is used in the management of 
recurrent hypercalciuric renal stones, which are radiopaque and easily visualized on x-
ray.  Although thiazide diuretics decrease uric acid excretion, they can lower urine pH and 
increase the risk of uric acid stones. 



CKD/ESRD Abnormal hemostasis is a common manifestation seen in patients with CRF.  Abnormal bleeding 
and bruising are characteristic of uremic coagulopathy.  Nowadays, ecchymoses and epistaxis 
are the only major bleeding manifestations seen due to the advent of dialysis; however, GI 
bleeding, hemopericardium, SDH, and bleeding from surgical or invasive sites can still occur 
due to uremic coagulopathy.  

The pathogenesis is multifactorial, but the major defect involves platelet-vessel wall and 
platelet-platelet interaction.  Several uremic toxins have been implicated in the pathogenesis of 
platelet dysfunction seen in CRF, the chief among which is guanidinosuccinic acid. aPTT, PT, and 
thrombin times (TT) are generally normal. BT is reflective of platelet function, and is usually 
prolonged.  The platelet count is normal, but there is platelet dysfunction that causes bleeding. 

A number of agents such as DDAVP, cryoprecipitate, and conjugated estrogens have been used 
to correct the coagulopathy in uremic patients.  DDAVP increases the release of factor VIII:von 
Willebrand factor multimers from endothelial storage sites. 

Cardiovascular risk factors in ESRD patients 

Traditional risk factors 
• Hypertension, diabetes mellitus & dyslipidemia 
• Left ventricular hypertrophy 
• Advanced age & low physical activity 

ESRD-specific risk 
factors 

• Anemia of chronic kidney disease 
• Vascular calcifications (↑ phosphorus, ↑ 

calcium) 
• Oxidative stress related to uremia and dialysis 

 

Cardiovascular disease is the most common cause of death in patients with ESRD.  Although 
cardiovascular disease–related mortality is decreasing in the general population, it accounts for 
approximately 50% of deaths in patients with ESRD. 

Traditional cardiovascular risk factors are present in a large proportion of patients on dialysis 
and include HTN (96% of patients), dyslipidemia, DM, LVH, low physical activity, and advanced 
age (average age of dialysis initiation is >60 years). 

In addition, CKD is considered an independent risk factor for cardiovascular disease, likely due 
to unique risk factors associated with renal dysfunction and/or renal replacement 
therapy.  Metabolic abnormalities (eg, hyperphosphatemia) and increased calcium intake 
(administered to correct hyperphosphatemia) can result in arterial deposition of calcium, 
leading to coronary artery narrowing and diastolic dysfunction.  Uremia and bioincompatible 
renal replacement therapy cause oxidative stress, resulting in accelerated atherogenesis and 
inhibition of NOS.  In addition, anemia, which is common in patients with chronic kidney 
disease, is a risk factor for cardiovascular disease and is associated with worse outcomes in 
acute coronary syndrome. 



……… 

Infection is a common cause of death in dialysis patients.  It accounts for approximately 15%-
20% of deaths and is commonly related to vascular access (line sepsis). 

Malnutrition is common in patients with ESRD and may be due to systemic inflammatory 
factors; it is not a major cause of death. 

RCC occurs at an increased incidence in ESRD patients, but malignancy is responsible for <10% 
of deaths in ESRD. 

Studies show that patients with ESRD are more likely to experience depression and commit 
suicide than the general population; however, the incidence of suicide is much lower than death 
from cardiovascular disease. 

Patients with ESRD have a two-fold increased risk of venous thromboembolism compared with 
the general population. 

Renal transplantation is the best management for patients with ESRD who are suitable 
candidates. 

Options for renal transplantation include a living donor (related or unrelated to the patient) or a 
deceased donor.  The long-term survival rate for living-donor transplantation is ~91% at 5 
years, exceeding that of ~84% at 5 years for deceased donor transplantation.  This difference is 
likely due in large part to the need to transport deceased donor grafts.  This leads to a 
longer cold ischemic time (ie, time between blood supply interruption in the donor and 
restoration in the recipient), which is associated with higher risks of hypoxic injury and graft 
failure.  Other advantages of living-donor transplantation are that it can be planned in advance 
and it spares the recipient from waiting on the deceased-donor waitlist. 

Risks for living donors include perioperative complications such as hemorrhage and infection; 
the risk of perioperative donor death is very low (<0.1%).  Long-term survival for living donors is 
similar to that of the general population; however, donors may have a slightly increased risk for 
developing HTN and ESRD. 

Patients receiving chronic peritoneal dialysis and those receiving chronic hemodialysis (via an AV 
fistula or tunneled catheter) have comparable long-term survival rates.  However, both living-
donor and deceased-donor transplantion provide significant survival benefit over any form of 
chronic dialysis.  In addition to improved long-term survival, other benefits of renal 
transplantation over dialysis include better QoL, improvement in the HTN and endocrine 
abnormalities associated with ESRD (eg, anemia, impaired bone metabolism), and improvement 
in microvascular disease in transplant recipients with DM. 

Calcific uremic arteriolopathy (calciphylaxis) 

Pathophysiology 
• Arteriolar & soft tissue calcification 
• Local tissue ischemia & necrosis 

Risk factors 
• ESRD 
• Hrcalcemia, Hrphosphatemia 



Calciphylaxis (also known as calcific uremic arteriolopathy), which is characterized by systemic 
arteriolar calcification and soft-tissue calcium deposition with local ischemia and necrosis.  It 
occurs most commonly in patients with longstanding ESRD who are on hemodialysis, or in those 
with kidney transplants. 

Calciphylaxis presents with painful subcutaneous plaques and nodules that can be violaceous 
or purpuric.  The nodules can progress to 
ischemic or necrotic ulcers, become infected, 
and lead to sepsis; mortality is 
high.  Calciphylaxis is MC in areas of adiposity 
(eg, trunk, thighs) and, in contrast to 
atherosclerotic ischemia, usually presents with 
intact peripheral pulses.  Laboratory studies 
can show high PTH and HrPO4.  HrCa and an 
elevated calcium-phosphate product also 
increase the risk, although normal serum 
calcium levels do not rule out calciphylaxis 
because tissue calcium concentrations may be 
much higher due to local inflammatory changes. 

…… 

Magnesium inhibits extraosseous calcification.  The risk of calciphylaxis appears to be increased 
in patients with hypomagnesemia and decreased in those with hypermagnesemia. 

Obesity and DM increase the risk for calciphylaxis.  Patients with ESRD may develop frequent 
hypoglycemia due to decreased clearance of insulin, but hypoglycemia does not promote 
calciphylaxis. 

Patients with vitamin K deficiency or who are taking vitamin K inhibitors (eg, warfarin) are at 
increased risk because vitamin K promotes synthesis of matrix proteins that prevent vascular 
calcification. 

• HPTH 
• Obesity, DM 
• Oral anticoagulants (eg, warfarin) 

Clinical 
manifestations 

• Painful nodules & ulcers 
• Soft tissue calcification on imaging 
• Skin biopsy: arterial 

calcification/occlusion, subintimal fibrosis 
w/o vasculitis 



A patient with acute kidney injury (AKI) and an elevated blood tacrolimus level likely has acute 
calcineurin inhibitor (CNI) renal toxicity.  CNIs (eg, tacrolimus, cyclosporine) revolutionized 
organ transplant immunosuppression by providing relatively targeted inhibition of lymphocyte-
mediated rejection (via inhibition of IL-2 production) with minimal hindrance of antimicrobial 
immunity.  However, these drugs are not without adverse effects; they 
have vasoconstrictive properties that are responsible for much of their toxicity. 

CNIs are mainly hepatically cleared, making blood levels susceptible to influence by medications 
that affect the cytochrome P450 system.  In this patient with recently diagnosed atrial 
fibrillation, the initiation of diltiazem, a cytochrome P450 inhibitor, likely triggered increased 
CNI blood levels.  Patients with acute toxicity typically have HTN as well as AKI caused by 
constriction of the afferent and efferent renal arterioles.  Urine studies are usually 
unremarkable (bland), consistent with a prerenal etiology.  The AKI is typically reversible with 
adjustment of CNI dosing and reduction in blood levels. 

Chronic CNI renal toxicity can also occur.  It likely results from both prolonged vasoconstrictive 
renal ischemia as well as possible direct tubular toxicity of the medication.  It leads to a 
progressive, slow decline in renal function and is typically irreversible. 

(Choice A)  Certain medications (eg, beta-lactam antibiotics, nonsteroidal anti-inflammatory 
drugs) can trigger AKI due to acute interstitial nephritis (AIN).  However, evidence of 
inflammation (eg, positive leukocyte esterase, elevated WBCs with casts) is usually expected on 
urine studies. 

ATN in renal transplant recipients is most common in the first week following transplantation, 
usually resulting from perioperative graft ischemia.  Muddy brown casts are commonly 
expected on urine microscopy. 

Acute rejection is predominantly antibody-mediated and is common within the first 6 months 
following renal transplantation, usually presenting with AKI.  Reactivation of BK virus (a polyoma 
virus) is also a potential cause of worsening renal function in renal transplant 
recipients.  However, both acute rejection and BK virus reactivation are often accompanied by 
evidence of inflammation on urine studies, and this patient's elevated blood tacrolimus level 
and HTN make acute CNI toxicity more likely. 

Acute renal allograft rejection: predominantly a T-cell mediated response to antigens within 
the donor kidney.  The use of immunosuppression with calcineurin inhibitors (eg, tacrolimus) 
and antiproliferative agents (eg, mycophenolate) markedly reduces the incidence of acute 
rejection; however, it is still a risk.  When it occurs it is most commonly within the first 6 
months following transplant. 

Patients with acute rejection are usually asx, but they may have fever, decreased urine output, 
or graft tenderness.  The process is usually recognized by acutely increased serum Cr, often 
accompanied by proteinuria.  Diagnostic confirmation requires renal biopsy, which 
characteristically reveals lymphocytic infiltration of the intima with inflammatory tubular 
disruption.  Intimal arteritis is often present as well.  Acute rejection is mostly reversible, and 
treatment involves the administration of high-dose IV glucocorticoids, usually accompanied by 
increased dosing of the patient's maintenance immunosuppression regimen to help prevent 
further episodes. 

……. 



BK virus reactivation likely results from excessive immunosuppression in renal allograft 
recipients and leads to tubulointerstitial nephritis.  Patients typically experience an asx, acute 
increase in serum creatinine just as they do in acute rejection; however, renal biopsy reveals 
intranuclear inclusions and a mixed lymphocytic and neutrophilic infiltrate. 

Acute toxicity to calcineurin inhibitors (eg, tacrolimus) involves vasoconstriction of the afferent 
and efferent renal arterioles, leading to prerenal acute kidney injury and HTN.  A BUN/Cr ratio 
>20 is expected, and renal biopsy is typically unremarkable. 

Urinary obstruction can occur in renal transplant recipients due to ureteral stenosis, either 
from ureteral ischemia or as a complication of BK virus reactivation.   



Cystic 
Kidneys Autosomal dominant polycystic kidney disease (ADPKD) 

Clinical 
presentation 

• Most patients asx until age 30-40 
• Flank pain, hematuria 
• Hypertension 
• Palpable abdominal masses (usually bilateral) 
• CKD 

Extrarenal 
features 

• Cerebral aneurysms 
• Hepatic & pancreatic cysts 
• Mitral valve prolapse, aortic regurgitation 
• Colonic diverticulosis 
• Ventral & inguinal hernias 

Diagnosis • Ultrasonography showing multiple renal cysts 

Management 
• Aggressive control of risk factors for CV & CKD 
• ACE inhibitors preferred for hypertension 
• Hemodialysis, renal transplant for ESRD 

CV = cardiovascular; ESRD = end-stage renal disease. 

This patient with ultrasonography showing numerous renal cysts likely has ADPKD.  ADPKD is 
commonly associated with cerebral aneurysms that may rupture and lead to intracranial 
bleeding; the prevalence of cerebral aneurysm increases with age, reaching approximately 20% 
in patients with ADPKD by age 60. 

ADPKD results from a mutation of either the PKD1 or PKD2 genes, which encode for proteins 
called polycystins.  In addition to affecting renal parenchymal structure, it is believed that 
disruption of polycystins also causes impaired vascular integrity and contributes to the high 
prevalence of cerebral aneurysm in the 
setting of ADPKD.  Hypertension, a typical 
complication of ADPKD resulting from 
localized renal ischemia and increased renin 
secretion, likely also contributes by 
facilitating aneurysm progression and 
rupture. 

Progressive renal dysfunction eventually 
takes place in ADPKD, with patients 
developing end-stage renal disease by age 
55-60 on average. 

……. 

In patients with ADPKD, the onset and worsening of clinical manifestations generally correlate 
with the progression of cystic structural degeneration of the kidneys: 



• Flank pain, with or without hematuria, can frequently occur and may represent cyst 
rupture or nephrolithiasis.  A flank mass can be palpable. 

• HTN is an early disease manifestation that results from cyst enlargement leading to 
localized renal ischemia and increased secretion of renin with activation of the RAAS. 

• Polyuria and nocturia (as seen in this patient) with accompanying polydipsia result from 
a urinary concentrating defect, likely caused by cystic damage to nephron distal tubules 
with impaired receipt of vasopressin signals.  In effect, a mild, nephrogenic diabetes 
insipidus is created.  

• Progressive renal dysfunction eventually occurs due to cystic progression.  Based on 
laboratory results, a patient likely has advanced CKD if associated anemia is 
present.  Patients with ADPKD are generally asymptomatic until their 30s (or later) and 
develop ESRD by age 55-60. 

Features of ADPKD that occur outside the kidneys include liver cysts (evidenced in this patient 
by an enlarged liver) and cerebral aneurysms. 

… 

outlet obstruction can occur due to BPH and can lead to obstructive nephropathy and 
CKD.  However, BPH would not explain an enlarged liver and right flank mass and is less likely in 
this patient with only a mildly enlarged prostate. 

Horseshoe kidney is a congenital abnormality associated with increased rates of ureteropelvic 
junction obstruction, nephrolithiasis, vesicoureteric reflux, and chronic urinary tract infection.  It 
would not explain this patient's bilateral flank pain and enlarged liver. 

Patients with ADPKD are at increased risk of nephrolithiasis 

……. 

ADPKD is associated with nonmalignant cysts in the liver and, less commonly, the 
pancreas.  However, it is not associated with pancreatic cancer. 

RCC increases the risk of venous thromboembolic disease and is also one of the most common 
causes of humoral hypercalcemia of malignancy. However, RCC typically appears as a single 
solid or partially cystic renal mass on ultrasonography; numerous foci in the same kidney would 
be highly unusual.  ADPKD is not associated with Hrcalcemia. 

Amyloidosis: imaging typically reveals kidney enlargement, but multiple cysts are not expected. 



RCC Most RCC patients are asx until the disease 
is advanced.  The classic triad of RCC (flank 
pain, hematuria, and a palpable abdominal 
renal mass) is found in only 10% of 
patients; when present, it strongly suggests 
advanced/metastatic disease.  Hematuria 
is seen in about 40% of patients and 
signifies tumor invasion of the collecting 
system.  Scrotal varicoceles (most are left-
sided) are observed in about 10% of 
patients.  Varicoceles typically fail to empty when the patient is recumbent due to tumor 
obstruction of the gonadal vein where it enters the renal vein.  Presence of this finding should 
always raise suspicion for mass obstruction to venous flow, as is seen in RCC. 

20% of patients may also have constitutional symptoms such as fever, night sweats, anorexia, 
weight loss, or easy fatigability.  Ectopic production of EPO by the tumor can produce 
polycythemia, although most advanced tumors are associated with anemia.  CT scan of the 
abdomen is the most SN and SP test for diagnosing RCC and should be obtained when the index 
of suspicion is high. 

Bladder 
cancer 

Ideal screening program 

Disease 
characteristics 

• Common (↓ FP rate) 
• Serious 
• Long asymptomatic phase 
• Correctable if identified early 

Patient 
characteristics 

• High prevalence in screened population 
• Appropriate age range & gender 

Test 
characteristics 

• Low cost relative to disease severity 
• High sensitivity & specificity 
• Acceptable to broad range of patients 

Program 
characteristics 

• Identifies population to be screened 
• Avoids "overdiagnosis" (detects benign/indolent disease) 
• Avoids "lead-time" bias (detects disease early but does not 

alter ultimate prognosis) 
• Improves outcomes of screened vs nonscreened population 

Bladder cancer is the second MC urologic cancer (after prostate cancer) in the US.  Most cases 
arise in older individuals who have had chronic exposure to chemical carcinogens in tobacco 
smoke, the workplace (eg, aromatic amines, aluminum), or drinking water (eg, arsenic from 
well water). 

Although a family history of bladder cancer in first-degree relatives is associated with increased 
risk, multiple studies have found that bladder cancer screening does not provide survival 
benefit, even among high-risk populations.  This is likely due to the following: 



• Current screening tests such as dipstick urinalysis (for hematuria), cytology of urine 
sediment, and urinary tumor biomarkers have relatively low SN/SP, leading to missed 
cases (low SN) or unnecessary workup (FP testing). 

• Most bladder cancers are detected at an early stage, progress slowly, and are associated 
with relatively high rates of 5-year survival; therefore, earlier detection (via screening) 
provides minimal mortality benefit. 

As such, the USPSTF does not recommend screening for bladder cancer at any age in any 
patient group. 

…… 

Screening for AAA with abdominal US is recommended for men age 65-75 who smoke or 
formerly smoked.  Screening for lung cancer with annual low-dose chest CT scan is 
recommended for adults age 55-80 who have a ≥30-pack-year history and who currently smoke 
or quit within the last 15 years. 

HTN Renal artery stenosis (RAS) → renovascular hypertension, the MC, correctable cause of 
secondary hypertension.  Limited blood flow to the poststenotic kidney leads to activation of 
the RAAS.  Although this helps increase RBF to the stenotic kidney and improves the affected 
kidney's GFR (by constricting the efferent arteriole), it is maladaptive and results in sodium 
retention, volume expansion, vasoconstriction, and hypertension. 

ACEIs or ARBs are indicated as first-line therapy in RAS due to their ability to reduce angiotensin 
II levels, which improves systemic blood pressure and dilates the glomerular efferent 
arterioles.  ACEIs and ARBs have long-term nephroprotective effects, largely due to decreased 
intraglomerular pressures; studies have demonstrated that patients with RAS on ACEIs were less 
likely to develop MI, stroke, or ESRD than those on other medical therapy.  However, there is a 
higher risk of AKI; therefore, renal function should be monitored closely. 

• In unilateral RAS, the stenotic kidney experiences reduced RBF and a fall in GFR, but 
the unaffected kidney compensates for this because it is no longer subject to 
angiotensin II–induced renal vasoconstriction.  The acute change in GFR is usually small.  

• In bilateral RAS, reduction in blood flow can lead to a more significant reduction in GFR; 
however, most patients tolerate the medication with only a mild rise in serum 
creatinine. The medication may be continued if the rise remains acceptable (ie, <30%). 

Additional measures should include aggressive risk factor reduction (eg, aspirin, diabetes and 
hyperlipidemia control, smoking cessation) to prevent cardiovascular disease. 

……… 

Several antihypertensive agents are used in conjunction with ACEIs or ARBs for adequate blood 
pressure control.  These include CCBs, thiazide diuretics, beta blockers, and mineralocorticoid 
receptor antagonists.  However, loop diuretics and doxazosin are not recommended as first-
line agents for hypertension. 

Revascularization (surgical or percutaneous angioplasty with stenting) has not been proven 
superior to medical therapy for optimal blood pressure control or reduction of cardiovascular 
outcomes in patients with unilateral or bilateral RAS.  It is reserved for selected patients who are 



intolerant or fail to achieve adequate BP ctrl with optimal medical therapy and for those with 
recurrent flash pulmonary edema and/or refractory heart failure due to severe HTN. 



Benign nephrosclerosis secondary to HTN. HTN is the second leading cause of ESRD in the US.  It 
is inter-related with kidney disease; HTN causes nephropathy, and vice versa.  In particular, it is 
the renal vasculature that is exquisitely sensitive to damages incurred by systemic 
HTN.  Arteriosclerotic lesions of afferent and efferent renal arterioles and glomerular capillary 
tufts are the MC renal vascular lesions seen.  As the HTN progresses, there is a progressive 
decrease in RBF and GFR.  The sequence of kidney damage evolves from nephrosclerosis to 
glomerulosclerosis.  Nephrosclerosis is characterized by hypertrophy and intimal medial 
fibrosis of renal arterioles; whereas, glomerulosclerosis is characterized by progressive loss of 
the glomerular capillary surface area with glomerular and peritubular fibrosis.  Microscopic 
hematuria and proteinuria occur due to these glomerular lesions.  The kidneys generally 
decrease in size.  

Diabetic nephropathy (DN) is the MCC of ESRD in the US.  Increased extracellular matrix, BM 
thickening, mesangial expansion, and fibrosis characterize DN.  The sequence of pathological 
changes in the kidneys of a patient with diabetes mellitus is as follows: 

1. Within the first year of DM - Glomerular hyperperfusion and renal hypertrophy with 
increase in GFR. 

2. First five years of DM - GBM thickening, glomerular hypertrophy, and mesangial 
volume expansion with GFR returning to normal. 

3. Within 5-10 years of DM - Microalbuminuria, which later progresses to overt 
nephropathy. 

Some degree of renal insufficiency is seen in approximately 50% of patients with multiple 
myeloma (SAT) along the course of their disease.  This is due to obstruction of the DCT and CD 
by large laminated casts consisting mainly of Bence-Jones (BJ) proteins.  Amyloid deposition 
and infiltration of the kidney by plasma cells are commonly seen. 

Analgesic abuse nephropathy is primarily a tubulointerstitial disease characterized by focal 
glomerulosclerosis. 



UTI 
Treatment of acute cystitis & pyelonephritis in nonpregnant 

women 

Uncomplicated 
cystitis 

• Nitrofurantoin for 5 days (avoid in suspected PN or CCr 
<60 mL/min) 

• TMP-SMZ for 3 days (avoid if local resistance rate 
>20%) 

• Fosfomycin single dose 
• Fluoroquinolones only if above options cannot be used 
• Urine culture needed only if initial treatment fails 

Complicated 
cystitis* 

• Fluoroquinolones** (5-14 days), extended-spectrum 
antibiotic (eg, ampicillin/gentamicin) for more severe 
cases 

• Obtain sample for urine culture prior to initiating 
therapy & adjust antibiotic as needed 

Pyelonephritis 

• Outpatient: Fluoroquinolones (eg, ciprofloxacin, 
levofloxacin) 

• Inpatient: IV antibiotics (eg, fluoroquinolone, 
aminoglycoside ± ampicillin)  

• Obtain sample for urine culture prior to initiating 
therapy & adjust antibiotic as needed 

*Associated with diabetes, pregnancy, renal failure, urinary tract obstruction, 
indwelling catheter, urinary procedure (eg, cystoscopy), immunosuppression & 
hospital-acquired. 

**Do not use fluoroquinolones in pregnancy. Consider cefpodoxime, 
cephalexin, Amoxi-clav & fosfomycin. 

Uncomplicated cystitis commonly occurs in otherwise healthy patients and has a low risk of 
treatment failure.  In patients with suggestive clinical findings (eg, dysuria, urgency), urinalysis 
will confirm the diagnosis and patients can be treated without a urine culture.  Culture is 
reserved for those who fail initial therapy.  Preferred treatment options include TMP-SMZ (3 
days), nitrofurantoin (5 days), and fosfomycin (single dose).  Fluoroquinolones are also effective 
but are typically reserved for patients who cannot take the above options (eg, sulfa allergy) or 
for settings with high local resistance rates. 

Complicated cystitis refers to infections associated with factors that increase the risk of 
antibiotic resistance or treatment failure.  Such factors include DM, CKD, pregnancy, 
immunocompromised state, or urinary tract obstruction; hospital-acquired infection; or 
infection associated with a procedure (eg, cystoscopy) or indwelling foreign body (eg, catheter, 
stent).  These patients should have urine culture prior to therapy.  Complicated cystitis in 
otherwise stable patients may be managed with PO fluoroquinolones, but more severe cases 



may require intravenous broad-spectrum antibiotics (eg, ceftriaxone) while awaiting culture 
results. 

Pyelonephritis also requires urine culture prior to starting treatment.  Stable patients with 
uncomplicated pyelonephritis can be treated with PO antibiotics (usually a fluoroquinolone), but 
unstable patients and those with complicated infection require IV antibiotics (eg, ceftriaxone). 

…… 

IM ceftriaxone with oral doxycycline is often used empirically for treating suspected chlamydial 
and/or gonococcal infections.  Doxycycline is not reliably effective for cystitis, and oral 
medications are preferred over parenteral for uncomplicated cystitis. 

Amoxicillin is not recommended for empiric treatment of cystitis due to antibiotic 
resistance.  Amoxicillin/clavulanate may be considered but is associated with significant side 
effects (eg, diarrhea). 

The high incidence of UTIs in women is primarily due to the shorter length of the female 
urethra.  Predisposing factors for UTIs include alteration of the normal vaginal flora by recent 
antibiotic use, sexual intercourse, diaphragm or spermicide use, or a family history of multiple 
UTIs. 

Males, on the other hand, are less likely to develop a UTI mainly because they have a longer 
urethra than females.  They also have a drier periurethral environment and antibacterial 
substances in prostatic fluid, which also help to fight off infection. 

……. 

A shorter distance between the anus and urethra in women is associated with a higher 
incidence of recurrent UTIs within the female population, but is not the main reason for the 
difference in UTI frequency between men and women. 

Increased post-void urine residual is not associated with a higher incidence of recurrent UTIs in 
females. 

Interstitial 
cystitis 
(bladder pain 
syndrome) 

Interstitial cystitis (bladder pain syndrome) 

Epidemiology 
• More common in women 
• Associated with psychiatric & pain disorders (eg, 

fibromyalgia) 

Clinical 
presentation 

• Bladder pain with filling, relief with voiding 
• ↑ Urinary frequency, urgency 
• Dyspareunia 

Diagnosis 
• Bladder pain with no other cause for ≥6 weeks 
• Normal urinalysis 



Treatment 

• Not curative, focus is on improving QoL 
• Behavioral modification, avoidance of triggers, physical 

therapy 
• Amitriptyline, pentosan polysulfate sodium 
• Analgesics for acute exacerbations 

Interstitial cystitis (IC) (also known as painful bladder syndrome) is a chronic, painful bladder 
condition of uncertain etiology.  Patients typically have pain that is exacerbated by bladder 
filling and relieved by voiding.  Symptom onset is typically gradual and worsens over a period of 
months.  Other clinical features include urinary frequency and urgency, chronic pelvic pain, and 
dyspareunia.  IC typically presents in women age >40 and is associated with other chronic pain 
conditions (eg, fibromyalgia, endometriosis, irritable bowel syndrome), sexual dysfunction, and 
psychiatric illness (eg, depression, anxiety). 

The diagnosis of IC is largely clinical; however, additional laboratory testing—including a 
urinalysis, postvoid residual, and sexually transmitted infection screening—is performed to 
exclude other conditions (eg, cystitis, urinary obstruction, malignancy).  Management includes 
bladder training, fluid management, analgesics, and avoidance of any precipitating agents (eg, 
caffeine, alcohol, artificial sweeteners). 

……. 

Cystocele (bladder prolapse into the anterior vaginal wall) may cause dyspareunia and urinary 
symptoms (eg, frequency).  Although cystoceles are common in multiparous women, this 
patient has no changes on pelvic examination with Valsalva (ie, no prolapse). 

An overactive bladder presents with urinary urgency (an intense need to urinate) that can be 
accompanied by nocturia and frequency.  There is no associated dyspareunia or pelvic pain 
relieved with voiding. 

PID typically presents with lower abdominal pain and dyspareunia; however, patients typically 
have concomitant cervical motion or adnexal tenderness, making this diagnosis unlikely. 

urethral diverticulum, an abnormal outpouching of the urethra, can cause urethral tenderness, 
urinary frequency, and dyspareunia.  However, it also typically presents with a tender anterior 
vaginal mass, purulent urethral discharge, and increased pain with voiding. 

 

CN toxicity This patient's presentation 
suggests cyanide toxicity.  Common 
etiologies include combustion of carbon- 
and nitrogen-containing compounds (eg, 
wool, silk), industrial exposure (eg, metal 
extraction in mining), and medications 
(eg, sodium nitroprusside).  Cyanide binds 
to cytochrome oxidase and inhibits 
mitochondrial oxidative 
phosphorylation.  Cells then shift to 
anaerobic metabolism with decreased ATP 
production and eventual lactic acidosis.  Patients can develop symptoms affecting the 



neurologic (eg, headache, confusion, hyperreflexia due to thiocyanate accumulation), 
cardiovascular (eg, arrhythmias), respiratory (eg, tachypnea followed by respiratory 
depression), and GI (eg, vomiting) systems, and skin (eg, flushing). 

Sodium nitroprusside is a potent arterial and venous vasodilator often used for hypertensive 
emergencies.  The drug contains 5 cyanide groups and undergoes rapid conversion to cyanide 
and eventually thiocyanate, which is eliminated by the kidneys.  Prolonged infusion (>24 hours) 
at high rates (5-10 µg/kg/min) can lead to cyanide toxicity, especially in patients with CKD.  As a 
result, low infusion rates (<2 µg/kg/min), short-term use, and close monitoring are 
recommended.  Treatment includes sodium thiosulfate. 

….. 

Alcohol withdrawal can cause agitation, tachycardia, hypertension, and mental status 
changes.  However, withdrawal is more common in patients with heavy alcohol use who stop 
suddenly. Moderate alcohol use and absence of tachycardia make this less likely. 

Cerebral vessels may not auto-regulate in chronic HTN.  Significant decreases in blood pressure 
with failed autoregulation may significantly lower cerebral blood flow and cause 
ischemia.  However, this patient's symptoms after sodium nitroprusside use are more 
concerning for cyanide toxicity. 

Uremic encephalopathy can present with altered mentation and occasional myoclonus and 
usually occurs in patients with advanced renal failure. Mild creatinine rise from 2.0 mg/dL to 2.5 
mg/dL is unlikely to cause uremic encephalopathy. 

Incontinence 
Urinary incontinence 

Type Symptoms Treatment 

Stress 
• Leaking with Valsalva 

maneuver (coughing, 
sneezing, laughing) 

• Lifestyle modification 
• Pelvic floor exercises 
• Pessary 
• Pelvic floor surgery 

Urgency 
• Sudden, overwhelming, 

or frequent need to void 

• Lifestyle modification 
• Bladder training 
• Antimuscarinic drugs 

Mixed 
• Features 

of stress  & urgency inco
ntinence 

• Variable 
treatment depending on 
predominant symptoms 

Overflow 
• Constant involuntary 

dribbling & incomplete 
emptying 

• Identification and correction 
of underlying cause 

• Cholinergic agonists 
• Intermittent self-

catheterization 



This patient has urge incontinence, the result of detrusor overactivity.  Risk factors include age 
>40, female gender, and pelvic surgery, all of which are present in this patient.  Symptoms occur 
throughout the day and night and are not related to events that increase intra-abdominal 
pressure.  The evaluation of incontinence must include urinalysis to rule out a urinary tract 
infection.  Measurement of a postvoid residual (PVR) may be considered to rule out overflow 
incontinence. 

Initial treatment for urinary incontinence (stress, urgency, mixed) includes bladder training and 
pelvic floor muscle (Kegel) exercises.  For urgeincontinence, bladder training involves resisting 
the urge to void for progressively longer periods to increase bladder capacity.  Reducing 
consumption of alcoholic, caffeinated, and carbonated beverages is also recommended. 

Nonresponders require pharmacological therapy.  Voiding is mediated through the 
parasympathetic system, and antimuscarinic drugs (eg, oxybutynin) increase bladder capacity 
and decrease detrusor contractions by reducing acetylcholine activity.  Adverse antimuscarinic 
effects can include dry mouth, constipation, and blurry vision.  Patients on antimuscarinics 
should be monitored for urinary retention. 

…. 

Treatment of urinary retention due to neurogenic bladder consists of bethanechol (cholinergic 
agonist) and/or intermittent urethral catheterization.  This patient's PVR is normal (<150 mL in 
women, <50 mL in men) and she does not have urinary retention. 

Duloxetine (SNRI) may be considered for treatment of stress incontinence in patients with 
unipolar depression.  However, it is not effective for urge incontinence. 

Vaginal estrogen is used for peri- or postmenopausal women with vaginal atrophy accompanied 
by stress or urge incontinence.  Estrogen increases urethral resistance, raises the sensory 
threshold of bladder fullness, and promotes relaxation of the detrusor muscle.  This patient has 
not reported atrophy or menopausal symptoms. 

A vaginal pessary is used for symptomatic pelvic organ prolapse and stress 
incontinence when surgical correction (eg, midurethral sling surgery) fails or 
is contraindicated.  A pessary can reduce urine loss in patients with stress incontinence 
by increasing bladder outlet resistance.  Although the patient has anterior vaginal wall prolapse 
and previously had stress incontinence, the current urinary symptoms are consistent with urge 
incontinence and would be exacerbated by a pessary. 



Renal 
infarction 

IE results from seeding of the 
endocardium and cardiac valves 
during periods of bacteremia (the 
source of which is not always 
immediately apparent); embolization 
of valvular vegetations can result in 
end-organ (eg, kidney) ischemia and 
infarction. 

Renal infarctions typically manifest 
with acute flank pain, nausea, and 
vomiting; fever may also 
occur.  Urinalysis classically 
demonstrateshematuria and 
proteinuria without casts.  A rise in 
serum creatinine may occur but is 
more common with bilateral or very 
large, unilateral infarction.  Other 
characteristic laboratory abnormalities 
include an elevated lactate 
dehydrogenase level, leukocytosis, and elevation in C-reactive protein.  A contrast-enhanced CT 
scan or MRI demonstrating a wedge-shaped cortical infarction is diagnostic. 

Acute urinary 
retention 

Acute urinary retention due to an adverse effect of diphenhydramine.  First-generation H1-
antihistamines (eg, diphenhydramine, chlorpheniramine, hydroxyzine) also have 
significant anticholinergic effects (eg, at muscarinic receptors of the parasympathetic nervous 
system), which can manifest as dryness of the eyes, dryness of the oral mucosa and respiratory 
passages, or urinary retention. 

Urinary retention caused by anticholinergic agents results from impaired detrusor muscle 
contraction and, to a lesser extent, impaired internal sphincter relaxation, both of which are 
controlled by parasympathetic input from the pelvic splanchnic nerves.  Elderly men, who are 
likely to have some degree of underlying urinary obstruction due to benign prostatic 
hyperplasia (BPH), are at increased risk of developing urinary retention due to anticholinergic 
agents. 

… 
Spinal cord injury or stroke can lead to urinary retention due to motor nerve injury (neurogenic 
bladder) or due to spasm of the internal urethral sphincter.  This patient's acute-onset urinary 
retention following diphenhydramine ingestion makes anticholinergic-induced impairment of 
detrusor contraction more likely.  Shingles (varicella-zoster virus reactivation) typically involves 
sensory nerves and motor nerve involvement would be unusual. 

Renal cysts 
Characteristics of renal cysts 

Simple renal cyst Malignant cystic mass 

Thin, smooth, regular wall Thick, irregular wall 

Unilocular Multilocular 



No septae Multiple septae, occasionally thick & calcified 

Homogenous content Heterogenous content (solid & cystic) 

Absence of contrast enhancement on 
CT/MRI 

Presence of contrast enhancement on CT/MRI 

Usually asymptomatic May cause pain, hematuria, or hypertension 

No follow-up needed 
Requires follow-up imaging & urological 
evaluation for malignancy 

Simple renal cyst:  Such cysts are most 
commonly seen in patients age 
>50.  They are benign and often 
discovered incidentally by radiological 
examination.  Most of the time, cysts 
do not cause hypertension, flank pain, 
hematuria, or proteinuria; infection 
occurs rarely. 

…. 

Percutaneous aspiration of the cyst is not indicated as the patient has no symptoms from 
it.  Percutaneous aspiration may be considered if the cyst is large and painful or infected with 
purulent material.  
 
Ureteral stent placement is indicated when there is urinary obstruction at the ureter or renal 
pelvis.  Dilation of the renal pelvis(hydronephrosis) or ureter (hydroureter) is a typical sign of 
urinary obstruction. 



FHH A patient has mild, asymptomatic hypercalcemia and normal renal function.  In light of a high-
normal PTH level and low urinary calcium excretion, this presentation is consistent with familial 
hypocalciuric hypercalcemia (FHH).  FHH is a benign autosomal dominant disorder caused by a 
mutation of the calcium-sensing receptor (CaSR).  Normally, high-normal calcium levels 
suppress PTH secretion by the parathyroid glands, but in FHH, higher calcium concentrations are 
required to suppress PTH release.  Concurrently, the defective CaSR leads to increased 
reabsorption of calcium in renal tubules. 

In the evaluation of hypercalcemia, an 
elevated (or inappropriately normal) PTH 
level suggests either primary 
hyperparathyroidism or FHH.  However, 
patients with primary hyperparathyroidism 
have increased urinary calcium excretion due 
to excessive mobilization of calcium from 
bones, whereas patients with FHH usually 
have very low urinary calcium levels 
(typically <100 mg/24 hr).  Urine calcium 
excretion can be more precisely assessed 
using the urine calcium/creatinine clearance 
ratio (UCCR): 

UCCR = (Caurine/Caserum)/(Creaturine/Creatserum) 
 
UCCR is usually <0.01 in FHH compared to >0.02 in PHPTH  

Most patients with FHH are asx, although potential complications include pancreatitis and 
chondrocalcinosis.  In the absence of complications, no specific treatment is required. 

Anorexia 
Nervosa 

Anorexia nervosa 

Diagnostic 
criteria 

• Significantly low weight 
• Fear of weight gain 
• Distorted views of body weight & shape 

Complications 

• Cardiovascular: myocardial atrophy, bradycardia, 
hypotension, arrhythmias 

• Renal: poor urinary concentration, dehydration 
• Neurological: seizures, cognitive impairment 
• Dermatological: dry skin, lanugo 
• Gynecological: amenorrhea, infertility 
• Gastrointestinal: gastroparesis, constipation 
• Hematological: cytopenia 
• Other: electrolyte depletion, 

osteopenia, hypercholesterolemia, hypercarotenemia 

This patient's low BMI and distorted body image are suggestive of anorexia nervosa 
(AN).  Weight loss and chronic malnutrition lead to dysfunction in multiple organ systems.  This 
patient's clinical presentation of dry skin causing scratching and excoriations, 



edema, abdominal distension, hypoactive bowel sounds, and vital sign 
abnormalities (eg, hypotension, bradycardia) is consistent with medical complications due to 
AN.  Gastroparesis and abdominal bloating are common.  Edema is caused by electrolyte and 
fluid disturbances and is commonly seen in the ankles and around the eyes. 

Decreased bone mineral density is due to a combination of factors—including various 
endocrine abnormalities, hypercortisolism, and growth hormone resistance—that result in an 
increased risk of bone fractures.  Other complications include hypercarotenemia, accelerated 
metabolism of cholesterol leading to hypercholesterolemia, cardiac atrophy, arrhythmias, 
amenorrhea, lanugo, and seizures. 

Electrolytes, including magnesium, potassium, sodium, and phosphate, may be normal or 
depleted rather than increased. 
 
Hypercarotenemia, which presents with yellowing skin, particularly in the palms, can be seen in 
patients with AN. It is due to excessive consumption of low-calorie, carotene-rich foods (eg, 
carrots, squash) and impairment in hepatic clearance. 

ACID/BASE AND ELECTROLYTES 

GI loss Hypochloremia, hypokalemia, and an elevated bicarbonate level.  These findings are all 
consistent with gastrointestinal losses due to vomiting. 
…….. 
For each hydrogen chloride ion lost due to vomiting, a bicarbonate ion is produced.  In addition, 
the volume contraction caused by vomiting leads to activation of the RAAS → bicarbonate 
reabsorption.  It is important to realize that while volume contraction and bicarbonate 
reabsorption are increased in this patient, they are the result of HCl loss; not the cause of it.   

Hypokalemia accompanies, but does not cause this patient's hypochloremia.  It is the result of 
gastrointestinal loss of potassium, the intracellular shift of potassium caused by alkalosis, and 
increased renal excretion of potassium caused by aldosterone.  The aldosterone is ramped up by 
the RAAS as a means to retain fluid. 

 



Metabolic 
acidosis 

A patient has metabolic acidosis (pH <7.35, primary decrease in HCO3
-).  To correctly identify his 

acid-base status, the best next step is calculation of the anion gap (AG).  The AG represents the 
unmeasured anions in the body.  It can be calculated with the following formula: 

AG = Na − (HCO3
- + Cl) 

Normally, the anion gap (AG) is made up of negatively charged molecules (eg, protein, citrate, 
phosphate, sulfate) that are normally present in serum.  These molecules account for the 
normal anion gap value of 10-14 mEq/L. The normal AG is between 10 and 14 mEq/L.  An 
increase in the AG indicates the presence of nonchloride acids that contain inorganic, organic, 
exogenous or unidentified anions.  Finding an increased anion gap clinically narrows the 
differential diagnosis of metabolic acidosis to a few common causes.  Some of the most 
common causes of AGMA are (MUDPILES): 

• Methanol ingestion: Formic acid accumulation. Metformin 
• Uremia (eg, ESRD): Failure to excrete H+ as NH4

+ 
• DKA (Ketoacidosis: Type I diabetes, starvation, or alcoholism) 
• Propylene glycol/paraldehyde 
• INH/Iron 
• Lactic acidosis: Hypoxia, poor tissue perfusion, mitochondrial dysfunction 
• Ethylene glycol ingestion: Glycolic and oxalic acid accumulation 
• Salicylate poisoning: Salicylate accumulation (also causes concomitant respiratory 

alkalosis). Salicylic, lactic, sulfuric, and phosphoric acids. 
• Tissue hypoxia (CO poisoning, CN, ischemia) 

Osmolar gap (measured-calculated) normally is <10 

The major extracellular buffer in human blood is the carbon dioxide - bicarbonate buffer pair, 
which has a pK of 6.1.  Acid-base disturbances in patients can be diagnosed by assessing the pH 
and the changes in either the serum bicarbonate concentration or the serum partial pressure of 
carbon dioxide.  Classically, the acid-base status of a buffer can be determined using the 
Henderson-Hasselbalch equation with its three variables, pH, [acid] and [conjugate base], as 
follows: 

pH = pK + log ([conjugate base] / [acid]) 

In the case of the carbon dioxide - bicarbonate buffer pair, where CO2 is the acid and HCO3- is 
the conjugate base, the equation is as follows: 

pH = 6.1 + log ([HCO3-]/(0.03 x PaCO2)) 

AGMA + high osmolar gap → EtOH (MC) Methanol, or EG, 



……. 

The osmolal gap should be 
calculated in selected cases 
of increased anion gap 
acidosis, such as when 
ethanol, methanol, or 
ethylene glycol toxicity is 
suspected.  It is calculated 
by determining the 
difference between the 
measured and calculated 
serum osmolality. 

The urine anion gap (urine 
Na + urine K − urine Cl) is 
calculated when there is a 

NAGMA.  The urine anion gap helps determine if such acidosis is due to the renal or intestinal 
bicarbonate losses.  Renal losses of bicarbonate occur in distal RTA (positive urine anion gap) or 
CA-I use.  GI loss of bicarbonate occurs classically in diarrhea (negative urine AG). 

Calculation of the urine osmolar gap will not 
help determine the acid-base status of this 
patient. 

A VPG should differ little from an arterial 
blood gas except for the decrease in O2 levels 
seen in venous blood compared to arterial 
blood.  Venous blood that contains a similar 
oxygen content as arterial blood may indicate 
a disorder of respiratory metabolism such as 
CN poisoning. 
 
Uremia (renal failure) causes an AGMA 
because acid excretion (through formation of ammonium) is impaired.  However, uremia does 
not cause an osmolal gap. 
….. 
Respiratory compensation doesn’t mean normalization of pH. Absence of respiratory 
compensation would be reflected by a normal PaCO2 (33-45 mm Hg) and a pH that would be 
much lower than w/o compensation. 



Common extrapulmonary sites for TB include liver, spleen, kidney, bone, and adrenal gland.  TB 
is a common cause of chronic primary adrenal insufficiency in endemic areas.  Patients typically 
develop gradual fatigue, weakness, borderline hypotension, and electrolyte abnormalities.  HrK, 
HoGlc, and eosinophilia, findings suggestive of adrenal insufficiency.  Other granulomatous 
diseases (eg, histoplasmosis, coccidioidomycosis, cryptococcosis, and sarcoidosis) may also 
cause adrenal insufficiency. 

Primary adrenal insufficiency (Addison's disease) results in a normal anion gap and hyperkalemic 
and hyponatremic metabolic acidosis. 

………. 

Metabolic alkalosis occurs 
with vomiting (most 
common), 
hyperaldosteronism, and 
excessive volume 
contraction (eg, thiazides, 
loops).  This absence of 
vomiting, medication use, 
and hypokalemia makes 
these unlikely. 

Respiratory acidosis is 
caused by conditions that 
impair proper 
ventilation.  E.g., 
hypoventilation 

Respiratory alkalosis is 
usually due to conditions 
that cause 

hyperventilation.  Pulmonary parenchymal disease leading to respiratory failure can also cause 
respiratory alkalosis, but patients usually have findings of respiratory failure (eg, tachypnea, 
dyspnea). 

Acid-base disorders 

Primary 
disorder 

Appropriate compensation 

Metabolic 
acidosis 

PaCO2 = 1.5 (serum HCO3) + 8 ± 2 



Seizure activity, especially a tonic-clonic seizure, can significantly raise serum lactic acid levels 
due to skeletal muscle hypoxia and impaired hepatic lactic acid uptake.  The postictal lactic 
acidosis is typically transient and self-limited and typically resolves within 90 
minutes.  Therefore, the most appropriate management of these patients is observation and a 
repeat chemistry panel after approximately 2 hours.  If the metabolic acidosis has not resolved, 
other potential causes of anion gap metabolic acidosis (eg, intoxication, sepsis) should be 
investigated. 

….. 

 The risks and benefits of treating acute metabolic acidosis with sodium bicarbonate are not 
entirely clear; however, it is generally recommended in patients with severe acute metabolic 
acidosis with pH <7.1.  Administration of sodium bicarbonate may cause myocardial depression 
and increased lactic acid production; therefore, in patients with pH >7.1, the relatively small 
benefits of sodium bicarbonate do not typically outweigh the risks. 

Metabolic 
alkalosis 

↑ PaCO2 by 0.7 mm Hg for every 1 mEq/L rise in serum HCO3 

Acute 
respirator
y acidosis 

Acute: ↑ Serum HCO3 by 1 mEq/L for every 10 mm Hg rise in PaCO2 

Chronic: ↑ Serum HCO3 by 3-4 mEq/L for every 10 mm Hg rise in PaCO2 

Acute 
respirator
y alkalosis 

Acute: ↓ Serum HCO3 by 2 mEq/L for every 10 mm Hg decrease in PaCO2 

Chronic: ↓ Serum HCO3 by 5 mEq/L for every 10 mm Hg decrease in 
PaCO2 

The first step in assessing a patient's acid-base status is to analyze the arterial pH, which 
indicates the overall acid-base state.  Arterial pH <7.35 indicates acidemia while pH >7.45 
indicates alkalemia.  This patient's arterial pH of 7.23 is consistent with acidemia.  The next step 
is to check pCO2 and serum HCO3

- to determine if the cause is respiratory or metabolic.  The 
serum HCO3

- is low, indicating that the primary disorder is metabolic acidosis.  The lungs try to 
compensate for the acidosis by increasing respirations to lower pCO2 in the same direction as 
the serum HCO3-. 

Winter's formula (arterial pCO2 = 1.5 [HCO3-] + 8 ± 2) can help determine appropriate respiratory 
compensation. COPD at baseline causes chronic respiratory acidosis (pCO2 >40 mm Hg), and 
their bodies are unable to mount the required respiratory response to combat metabolic 
acidosis and lower pCO2 to the expected range. 



ASA toxicity (e.g., for migraine, RA) 

ABG in salicylate toxicity is most likely to show: 

• Low PaCO2:  due to primary respiratory alkalosis (and respiratory compensation for 
metabolic acidosis) 

• Low HCO3-:  due to primary metabolic acidosis (and metabolic compensation for 
respiratory alkalosis) 

• Near-normal arterial pH:  as the 2 primary acid-base disturbances shift the pH in 
opposite directions 

A common mistake in management of salicylate toxicity is to find a pH that is close to 7.4 and 
not recognize a mixed-acid base disorder.  As a result, treatment (alkalinization or dialysis) is 
delayed as it may seem that the patient is compensating adequately for the acidosis.  Over time, 
however, as this metabolic acidosis worsens, the patient will reach a point at which he or she 
will be unable to ventilate quickly enough to compensate. 

 

RTA type 4: When there is a gradual loss of nephrons, the remaining nephrons maintain the 
kidney's ability to excrete a daily acid load by producing more NH3 buffer that removes H+ as 
NH4+ in the urine.  As a result, metabolic acidosis in chronic kidney disease is rarely seen until 
there is advanced renal dysfunction (glomerular filtration rate <20 mL/min).  Non-anion gap 
metabolic acidosis and hyperkalemia that occur out of proportion to the renal 
dysfunction indicate a renal tubular disorder. 

These patients have mild hyperkalemia (K+ 5.2-6.0 mEq/L) and mild acidosis (HCO3
-15-20 mEq/L) 

on a background of preserved or 
moderately diminished glomerular 
filtration rate (20-50 
mL/min).  Hypertension may or may 
not be present and is usually due to 
the accompanying atherosclerosis. 



Respiratory 
alkalosis 

A patient with sepsis due to pneumonia, which may cause a variety of acid-base 
disturbances.  The evaluation of acid-base status follows a stepwise process: 

1. Evaluate the pH (normal: 
7.4). 

2. Identify the primary 
process by analyzing the 
metabolic component of 
acid-base balance, serum 
bicarbonate (HCO3−) (normal: 
24 mEq/L), and the 
respiratory component, 
blood PaCO2 (normal: 40 mm 
Hg).  The parameter that is 
shifted in the same direction 
as the pH represents the 
primary disturbance.   

3. Determine 
the compensation:  Primary 
metabolic disturbances are 
quickly compensated via 
adjustments in alveolar 
ventilation and CO2 

removal.  Compensation for a primary respiratory disturbance begins after several hours 
via adjustments in renal HCO3− excretion but requires several days to complete.  

Sepsis (early) may cause resp alkalosis. 

……. 

Sepsis is a common cause of primary 
metabolic acidosis due to lactic acidosis. 
Laboratory results should demonstrate low 
pH and low HCO3−.  Respiratory 
compensation typically occurs quickly via 
increased respiratory rate with a decrease 
in PaCO2; however, the compensation may 
be impaired or incomplete in patients with 
underlying lung disease or severe sepsis. 

Primary respiratory alkalosis that persists 
for several days (eg, residing at high 
altitude) is compensated by a decrease in 
serum HCO3−, with pH approaching normal. 



While being mechanically ventilated patients are vulnerable to forced hyper- or 
hypoventilation.  Ventilation is defined as the TV multiplied by the RR.  Hyperventilation results 
in excessive CO2 losses and respiratory alkalosis, and vice versa. The patient described is 
experiencing respiratory alkalosis as evidenced by his increased arterial blood pH (normal = 7.4) 
and his decreased PaCO2 (normal = 40 mmHg).  His serum bicarbonate level is decreased due to 
attempted renal compensation for the respiratory alkalosis.  Specifically, the kidneys retain 
increased amounts of H+ (protons) and excrete increased amounts of bicarbonate (HCO3-) in an 
attempt to normalize the serum pH. The increased amount of HCO3- in the urine alkalinizes the 
urine. 
………… 

Renal compensation for respiratory or metabolic acidosis involves low urine bicarbonate 
excretion. 
 
A high serum albumin level may indicate hemoconcentration, as occurs in dehydration. 

Metabolic 
Alkalosis 

Repeated vomiting causes hypokalemic, hypochloremic, metabolic alkalosis.  The pathogenesis 
can be separated into 2 phases: 

• Generation phase:  Repeated vomiting leads to depletion of total body acid (gastric 
contents are rich in hydrochloric acid) as well as loss of fluid, sodium, and 
chloride.  Normally, acidic gastric secretions stimulate the pancreas and liver to excrete 
bicarbonate into the duodenum.  However, in patients with recurrent vomiting, this 
bicarbonate excretion does not occur due to loss of gastric acid, leading to buildup of 
alkali (metabolic alkalosis). 

• Maintenance phase:  Although excess alkali are filtered in the glomerulus, they are also 
reabsorbed as a result of an activated renin-angiotensin-aldosterone system 
(RAAS).  Fluid depletion from vomiting triggers RAAS in an attempt to conserve sodium 
and water.  Aldosterone functions to retain water at the expense of excreting both 
potassium and acid in the urine, despite total body acid depletion (contraction 
alkalosis). 

Restoration of the extracellular volume with intravenous fluids (such as normal saline) removes 
the stimulus for RAAS activation, restoring the kidney's ability to excrete excess 
bicarbonate.  Potassium supplementation should also be administered to treat hypokalemia 
(which should improve with normalization of the acid-base status). 

…. 

This patient is volume depleted, and diuretic therapy would worsen the contraction 
alkalosis.  Acetazolamide, a diuretic that inhibits proximal renal bicarbonate reabsorption, may 
be used in patients with hypervolemia and metabolic alkalosis.  Spironolactone, a potassium-
sparing diuretic, is used in combination with furosemide for treatment of ascites. 

Intravenous sodium bicarbonate is used to treat severe metabolic acidosis and could worsen 
this patient's alkalosis. 

Oral lactulose is used to treat hepatic encephalopathy in patients with cirrhosis.  This patient has 
no evidence of encephalopathy. 



Propranolol is used for both primary and secondary prophylaxis of variceal hemorrhage in 
patients with liver cirrhosis.  This patient has no evidence of a variceal bleed. 

The body mass index tends to be normal or slightly low.  Patients can present with hypotension, 
tachycardia, dry skin, hair loss, parotid gland hypertrophy with puffy cheeks, and dental erosions 
due to periodic inducedvomiting.  The chronic vomiting can lead to volume depletion causing 
metabolic alkalosis (MA), hypokalemia, and hypochloremia. 

MA is due to an underlying disorder producing excess bicarbonate (generation phase) combined 
with a process preventing renal bicarbonate excretion (maintenance phase).  MA is further 
classified as saline responsive or resistant.  The generation phase in saline-responsive MA can be 
due to urinary or gastrointestinal hydrogen loss (eg, diuretics, vomiting) or decreased oral 
intake.  The maintenance phase (eg, hypovolemia) prevents the normal kidney from excreting 
the excess bicarbonate in the urine.  The kidneys perceive a decreased effective arterial blood 
volume from the underlying etiology (eg, vomiting with volume depletion) and increase renin 
and aldosterone release.  This leads to sodium reabsorption, potassium excretion, and hydrogen 
excretion.  There is also decreased 
bicarbonate excretion. 

If the history cannot provide the 
etiology, urine chloride can 
differentiate between saline-
resistant and saline-responsive 
MA.  Saline-resistant MA has 
excess mineralocorticoid causing 
hydrogen and potassium 
loss and increased sodium 
retention leading to increased 
extracellular volume.  The kidneys 
respond by excreting both sodium 
and chloride to result in high urine 
chloride.  Saline-responsive MA 
has low urine chloride (<20mEq/L) 
due 

to hypovolemia and hypochloremia.  Treatment for both types focuses on the underlying cause 
to reverse generation and increase renal bicarbonate excretion.  In saline-responsive MA, 
normal saline administration restores arterial volume, corrects hypochloremia, and increases 
urinary bicarbonate excretion. 

…. 

Acetazolamide is a diuretic that works by inhibiting carbonic anhydrase, which leads to 
decreased reabsorption of bicarbonate, sodium, and chloride.  This may improve her alkalosis 



somewhat; however, this will worsen her volume depletion.  Additionally, acetazolamide causes 
hypokalemia, an undesirable side effect in this woman who already has a low serum potassium 
concentration.  It can be considered in edematous patients with metabolic alkalosis. 

Metabolic alkalosis  is defined as arterial pH >7.45 and serum bicarbonate level >24 
mEq/L.  Metabolic alkalosis can be further classified as saline-responsive and saline-
unresponsive.  It can also 
be classified according to 
low (<20 mEq/L) or higher 
levels of urinary 
chloride.  Saline-
unresponsive metabolic 
alkalosis typically presents 
with a higher level of 
urinary chloride (>20 
mEq/L).  Patients can have 
expanded ECF with 
hypervolemia (eg, primary 
hyperaldosteronism, 
Cushing syndrome, 
excessive black licorice 
ingestion) or appear 
hypo/euvolemic (eg, 
Bartter syndrome, Gitelman syndrome).  These conditions require treatment of the underlying 
disorder; the metabolic alkalosis is not corrected by saline infusion alone. 

Saline-responsive metabolic alkalosis is commonly due to loss of gastric secretions (eg, self-
induced or spontaneous vomiting, NG suctioning) that results in ECF loss.  Patients typically 
develop volume depletion (eg, HoTN, orthostasis) and low serum Cl- due to chloride loss in the 
gastric secretions.  The ECF loss leads to increased renal mineralocorticoid levels, increased 
renal sodium and chloride reabsorption, and increased urinary H+ and K+ excretion.  The end 
result is decreased urine chloride, hypokalemia, and metabolic alkalosis.  Prior use of thiazide or 
loop diuretics will also lower urine chloride, but current diuretic use increases urine 
chloride.  Low serum Cl- also impairs renal HCO3-excretion and further worsens the 
alkalosis.  Saline-responsive metabolic alkalosis usually corrects with isotonic saline infusion 
alone and restores both ECF volume and low serum Cl-. 

……. 

Persistent diarrhea causes excess HCO3- loss in the intestine and leads to NAGMA.  All forms of 
renal tubular acidosis also cause NAGMA.   

Urine Dipstick Leukocyte esterase in the urine indicates significant pyuria, whereas nitrites signify the presence 
of Enterobacteriaceae, which converts urinary nitrates to nitrites. The advent of dipstick testing 
has significantly reduced the cost associated with urine culture; however, dipsticks are 
associated with a high FP and FN rate.  For this reason, a negative dipstick test in a patient with 
symptoms of UTI should still have urine cultures done. 

Diuretics 
abuse 

A young woman has dizziness due to orthostatic hypotension.  In addition, she has abnormal 
serum and urine electrolytes, including hyponatremia, hypokalemia, hypochloremia, and 



increased urinary sodium and potassium.  Diuretic abuse, which leads to hypovolemia, best 
explains the laboratory findings in this patient as follows: 

• Normally, dehydrated patients with hyponatremia are expected to have low urine 
sodium (<20 mEq/L); however, this patient has elevated urine sodium, which 
suggests salt wasting (eg, diuretic use, cerebral salt wasting [CSW], adrenal 
insufficiency). 

• Normally, patients with HoK respond by reducing urine potassium excretion, except in 
cases of renal potassium wasting (eg, diuretic use, hyperaldosteronism, RTA). 

• Hypochloremia is likely a result of diuresis and contraction alkalosis; urine chloride 
levels can vary. 

Surreptitious diuretic use is sometimes employed as a means to lose weight.  Patients may gain 
access to these medications from family members who have been appropriately prescribed 
these medications. 

…………… 

CSW presents with hypovolemia and hyponatremia with high urine sodium (>20 
mEq/L).  However, CSW always occurs due to a neurologic insult (injury or surgery). 

Low caloric intake causes weight loss secondary to wasting of muscle mass and fat and could 
also lead to electrolyte abnormalities.  However, elevated urine sodium and potassium are not 
expected. 

Self-induced vomiting may lead to hypovolemia, hypokalemia, and hyponatremia.  However, 
urinary sodium will be low as the kidneys try to conserve water by maximally resorbing sodium 
and water. 



Diarrhea An assessment of volume status is essential in diagnosing and treating hyponatremia (serum 
sodium <135 mEq/L).  A patient's recent history of poor oral intake and diarrhea due to C 
difficile infection, laboratory evidence of prerenal azotemia, and examination findings of 
tachycardia, HoTN, decreased skin turgor, and absence of peripheral edema strongly suggest 
hypovolemia (depletion of salt and water). 

Hypovolemic 
hyponatremia occurs due to a 
multiple-pathway mechanism 
that illustrates the body's 
priority to restore euvolemia at 
the risk of developing 
hypotonicity: 

• Decreased renal 
perfusion leads to 
decreased renal tubular 
sodium delivery, which 
stimulates 
the RAAS system and 
increases Na 

reabsorption.  (Angiotensin II also stimulates thirst, which leads to increased water 
intake.) 

• Nonosmotic stimulation of ADH occurs in response to angiotensin II, hypovolemia 
(stimulates stretch receptors in the LA), and HoTN (stimulates baroreceptors in the 
carotid arteries). 

Consequent salt and water retention help correct the hypovolemia.  However, in the setting of 
ongoing ADH secretion, hypotonic hypovolemic hyponatremia can develop due to retention of a 
relative excess of total body water.  ADH levels will remain high (not low) until hypovolemia is 
corrected.  Infusion of normal saline is the treatment of choice for hypovolemic hyponatremia 
as it replenishes the body's depleted salt stores, restores euvolemia, and shuts off nonosmotic 
stimuli for ADH release. 

……. 

High ADH and high urine sodium are characteristic of the syndrome of inappropriate ADH 
secretion, which is a common cause of euvolemic hyponatremia.  Low renin and low 
aldosterone would also be expected.  This patient has hypovolemic, rather than euvolemic, 
hyponatremia and would be expected to have low urine sodium. 

Low ADH and low urine sodium may be observed in a patient with central diabetes insipidus, 
which typically presents with polyuria, polydipsia, and normal to high serum sodium levels. 

HoNa 
SIADH 



Etiologies 

• CNS disturbance (eg, stroke, hemorrhage, trauma) 
• Medications (eg, carbamazepine, SSRIs, NSAIDs) 
• Lung disease (eg, pneumonia) 
• Ectopic ADH secretion (eg, small cell lung cancer) 
• Pain &/or nausea 

Clinical features 

• Mild/moderate hyponatremia - nausea, forgetfulness 
• Severe hyponatremia - seizures, coma 
• Euvolemia (eg, moist mucous membranes, no edema, no 

JVD) 

Laboratory 
findings 

• Hyponatremia 
• Serum osmolality <275 mOsm/kg H2O (hypotonic) 
• Urine osmolality >100 mOsm/kg H2O 
• Urine sodium >40 mEq/L 

Management 
• Fluid restriction ± salt tablets 
• Hypertonic (3%) saline for severe hyponatremia 

ADH = antidiuretic hormone; CNS = central nervous system; JVD = jugular venous 
distension; NSAIDs = nonsteroidal anti-inflammatory drugs; SSRIs = selective 
serotonin reuptake inhibitors. 

Patients with serum sodium 130-135 mEq/L are usually asymptomatic; those with chronic 
hyponatremia with serum sodium 120-130 mEq/L may be asymptomatic or display mild 
symptoms (lethargy, forgetfulness).  These patients usually respond to fluid restriction (<800 
mL/day), sometimes with the addition of salt tablets. 

Patients with serum sodium <120 mEq/L may have severe symptoms (eg, profound confusion, 
seizures, coma), which signal an increased risk ofcerebral edema and brainstem 
herniation.  These patients require an urgent increase in their serum sodium concentration that 
is best accomplished with administration of hypertonic (3%) saline.  Extreme care must be 
taken with the rate of correction (<8 mEq/L over the first 24 hours) as rapid correction can lead 
to osmotic demyelination syndrome, a devastating and potentially fatal complication (eg, 
dysarthria, quadriparesis, coma). 

SIADH → to urine osmolality >100 mOsm/kg H2O, and hypotonicity and hyponatremia.  Patients 
with SIADH are typically euvolemic; therefore, urine sodium concentration is typically elevated 
(>40 mEq/L), unlike in patients with hypovolemia.  In addition, in SIADH, serum uric acid levels 
are characteristically low, serum potassium level is normal, and acid-base status is normal. 

SSRIs are commonly associated with SIADH and elderly patients are especially at risk.  Nausea 
can further exacerbate SIADH.  Symptoms of SIADH vary depending on the severity and rate of 
development of hyponatremia; patients can be asx, mildly symptomatic (eg, nausea, lethargy) 
or, in severe cases, present with profound confusion, seizures, or coma. 

…… 



Effective management of SIADH requires the infused fluid to have a higher electrolyte 
concentration than that of urine (500 mOsm/kg H2O in this patient).  Normal saline (0.9%) and 
half normal saline (0.45%) have electrolyte concentrations of approximately 300 and 150 
mOsm/kg H2O, respectively.  Intravenous infusion of either of these fluids would cause a net 
increase in total body free water and worsen the hyponatremia. 

IV hydrocortisone is the appropriate treatment for hyponatremia due to adrenal insufficiency, 
which would present with hypovolemia (eg, dry mucous membranes), HoTN, and possibly 
orthostasis. 

Mannitol is effective for treating increased intracranial pressure and high intraocular pressure, 
and sodium bicarbonate can be used for treating severe metabolic acidosis and hyperkalemia. 

Both severely decreased solute intake (in the setting of ongoing free water intake) and 
polydipsia can lead to hyponatremia.  However, in these situations, ADH levels are normal and 
patients are able to excrete dilute urine; therefore, urine osmolality would be appropriately low 
(<100 mOsm/kg H2O). 

Intracranial neoplasms may lead to hyponatremia due to SIADH or cerebral salt wasting (caused 
by increased ICP).  However, the absence of papilledema and FNDs (eg, focal weakness) in this 
patient makes intracranial neoplasm less likely. 

Intravascular volume → urine sodium concentration should be low (<40 mEq/L) as the kidneys 
attempt to retain solute in an effort to increase blood volume. 

 
Hyponatremia is often due to excess ADH secretion leading to impaired renal water 
excretion.  However, hyponatremia can also be due to significantly increased water intake that 
overwhelms the kidney's ability to excrete water.  One approach to evaluate hyponatremia is to 
measure the serum Osm.   



A serum Osm >290 mOsm/kg suggests either marked HrGlc or advanced RF as likely causes of 
the hyponatremia.   

The next step in evaluating patients with serum osmolality <290 mOsm/kg is to measure the 
urine osmolality.  A urine osmolality <100 mOsm/kg suggests either primary polydipsia or 
malnutrition (eg, beer potomania). 

Primary polydipsia is more common in patients with psychiatric conditions (eg, schizophrenia), 
possibly due to a central defect in thirst regulation.  These patients continue to drink water 
despite a decreased serum osmolality that should normally inhibit the thirst reflex.  The kidney 
increases water excretion, which dilutes the urine maximally to an osmolality <100 
mOsm/kg.  However, hyponatremia can develop if the water intake is higher than the kidney's 
ability to excrete water.  Patients with significant hyponatremia can develop confusion, 
lethargy, psychosis, and seizures. 

….. 

Many drugs (eg, carbamazepine, cyclophosphamide, SSRIs such as fluoxetine) can stimulate 
hypothalamic ADH production and cause SIADH. 

A patient has exercise-associated hyponatremia (EAH), which is a recognized phenomenon that 
may occur in individuals participating in prolonged exercise (eg, marathons, 
triathlons).  Depending on the degree of HoNa, patients may be asx or mildly symptomatic (eg, 
lethargy, nausea) or may demonstrate severe symptoms (eg, seizures, profound confusion) 
that, when present, are indicative of life-threatening hyponatremia. 

The largest contributing factor to EAH is the ingestion of large amounts of hypotonic fluid (eg, 
water, some sports drinks) during and immediately following prolonged exercise.  In addition, 
many individuals with EAH demonstrate temporary inability to excrete appropriately dilute 
urine (urine osmolality inappropriately remains >100 mOsm/kg H2O), which is consistent 
with SIADH. In these individuals, 
excessive ADH secretion is triggered 
by nonosmotic stimuli (eg, exertion, 
pain, hypoglycemia, nausea) that occur 
during intense exercise. 

Additional risk factors for the 
development of EAH include female 
sex, low body weight, and extended 
duration of exertion.  To lower the risk 
of EAH, individuals participating in 
prolonged exercise are advised to avoid 
a "drink-as-much-as-possible" 
approach and, rather, drink when 
thirsty. 

…… 

Hypoxemia caused by rapid ascension to high altitude may lead to high-altitude cerebral edema 
(HACE).  Seizures may occur, but HACE is rare and is usually accompanied by severe headache 

Stimuli for secretion of ADH 

Osmotic 
• Serum osmolality > ~285 

mOsm/kg H2O 

Non-
osmotic 

• Nausea 
• Pain 
• Physical or emotional 

stress 
• HoTN 
• Hypovolemia 
• Hypoxia (high altitude) 
• HoGlc 



and concomitant pulmonary edema.  Absence of headache and respiratory difficulty make 
HACE very unlikely. 

Sweat is hypotonic compared to blood.  Therefore, a larger amount of fluid than salt is lost to 
perspiration, which drives the serum sodium concentration toward hypernatremia.  Excessive 
perspiration can indirectly lead to hyponatremia through hypovolemia-induced release of ADH 
and increased water retention, but this process plays a minor role in the development of EAH. 

NSAIDs increase ADH activity, and their use during prolonged exercise may increase the risk of 
developing EAH.  However, NSAID use plays a minor role overall in the development of EAH. 

A patient presents with a provoked seizure in the setting of severe hyponatremia.  This is 
considered a medical emergency and requires prompt correction of the serum sodium 
concentration with 3% saline solution.  However, correction of the serum sodium should not 
exceed 0.5 mEq/L/hr to avoid causing irreversible brain damage from osmotic demyelination or 
CPM.  Rapid correction of serum sodium in the setting of HoNa results in excess water being 
moved by osmosis from the intracellul 

+ar compartment (neurons and glia) into the extracellular compartment.  This in turn leads to 
disruption of cellular metabolic activity and subsequent cell damage.  The opposite is true when 
rapidly correcting a patient with hypernatremia, when cerebral edema can occur. 

HrNa Diabetes insipidus (DI) is a leading cause of euvolemic hypernatremia.  It typically presents with 
severe polyuria and mild hypernatremia. Based on etiology, DI may be central or nephrogenic: 

1. Central DI: Common causes include trauma, hemorrhage, infection, and tumors. 
2. Nephrogenic DI results from renal ADH resistance.  The sodium level may be in the 

high-normal range (intact thirst mechanism).  Common: HrCa, severe HoK, 
tubulointerstitial renal disease, and medications.  The MCly implicated medications are 
lithium, demeclocycline (old SIADH ttt), foscarnet, cidofovir, and amphotericin. 

Based on urine osmolality, DI may be complete (urine osmolality <300 mOsm/kg, often <100 
mOsm/kg) or partial (urine osmolality ranges from 300 to 600 mOsm/kg).  The serum osmolality 
is elevated in both types. 

…… 

Dehydration is the hallmark of hypovolemic hypernatremia.  Furthermore, patients with this 
condition have increased urine osmolality. 

Divalproic acid is a mood stabilizer that is also used in the treatment of bipolar 
disorder.  Common side effects include nausea, vomiting, somnolence, and weight gain. 

Craniopharyngiomas are relatively rare tumors of the sella and suprasellar space.  These may 
cause central DI.  The typical presentation includes headaches, FNDs, or visual problems, which 
this patient does not have. 

Psychogenic polydipsia results from excessive free water intake by patients who usually have an 
associated psychiatric condition.  Although DI and psychogenic polydipsia both present with 



euvolemia and polyuria, patients with the former are hypernatremic, whereas those with the 
latter are hyponatremic. 

HrK  

Medications that can cause hyperkalemia 

Medication Mechanism 

Nonselective beta-
adrenergic blockers 

Inhibit beta-2–mediated intracellular potassium 
uptake 

ACE inhibitors 
Inhibit angiotensin II formation, leading to 
decreased aldosterone secretion 

ARBs 
Inhibit AT1 receptor, leading to decreased 
aldosterone secretion 

K+-sparing diuretics Inhibit ENaC or aldosterone receptor 

Cardiac glycosides 
(eg, digoxin) 

Inhibit the Na+/K+-ATPase pump 

NSAIDs 
Inhibit local prostaglandin synthesis, leading to 
decreased renin & aldosterone secretion 

AT1 = angiotensin II type 1; ENaC = epithelial sodium channel. 

A patient has hyperkalemia (K+ >5.0 mEq/L), which is most often due to decreased urinary 
potassium excretion.  The MC etiologies of HrK are acute or chronic kidney disease and 
medications or disorders that impair the RAAS axis.  Other etiologies include increased 
potassium movement out of cells (eg, uncontrolled hyperglycemia, metabolic acidosis), 
increased tissue catabolism (eg, trauma, tumor lysis syndrome), or pseudohyperkalemia (eg, 
hemolyzed blood sample).  Patients with chronic hyperkalemia may be asx until the potassium 
gradually rises >7.0 mEq/L.  However, acute hyperkalemia can cause symptoms at lower 
levels.  Patients may develop ascending muscle weakness with flaccid paralysis and ECG 
changes (eg, peaked T waves followed by short QT interval, QRS widening, and sine wave with v-
fib). 

Initial evaluation of hyperkalemia includes ECG to evaluate for conduction abnormalities.  Acute 
therapy (eg, calcium gluconate, insulin with glucose) is typically reserved for patients with 
characteristic ECG changes, potassium >7.0 mEq/L (with or without ECG changes), or rapidly 
rising potassium due to tissue breakdown.  Dialysis should be reserved for patients with renal 
failure and those with severe life-threatening hyperkalemia unresponsive to initial therapy. 

The next step is to exclude acute treatable secondary causes (eg, uncontrolled hyperglycemia, 
tumor lysis syndrome).  Patients should then have a review of recent/current medications as 
these can frequently cause hyperkalemia.  Common offending medications include nonselective 
beta blockers, potassium-sparing diuretics (eg, triamterene, amiloride), ACEi, ARBs, and 



NSAIDs.  This patient takes amiloride, which should be changed to a different antihypertensive 
(eg, amlodipine) with follow-up testing in one week. 

….. 

Uncontrolled HrGlc due to insulin deficiency can shift potassium out of cells to cause 
hyperkalemia.  However, these patients tend to have significant hyperglycemia (>300 mg/dL) 
and AGMA due to ketoacidosis. 

TMP and SMX work sequentially to block the 
bacterial synthesis of tetrahydrofolic 
acid.  TMP-SMX is commonly used for 
treating uncomplicated UTIs (GN rods), PJP, 
CA-MRSA skin infections, and nocardiosis. 

TMP can cause HrK by blocking the ENaC in 
the CD, similar to the action of 
amiloride.  This occurs more commonly in 
HIV-infected patients who are treated with 
high doses of trimethoprim, but even 
normal doses can produce a modest 
elevation in the plasma K 
concentration.  Thus, patients treated with 
high-dose TMP require serial monitoring of K 
to avoid serious 
complications.  Trimethoprim also 
competitively inhibits renal tubular 

creatinine secretion and may cause an artificial increase in serum creatinine; however, GFR is 
unchanged. 

….. 

Macrolide antibiotics (eg, azithromycin) can cause prolonged QT and cholestasis.  Ceftriaxone is 
also associated with cholestasis and is contraindicated in neonates at high risk of developing 
cholestasis. 

Prednisone has some mineralocorticoid activity, but it would cause potassium loss, not 
retention. 



Indications for emergent treatment of hyperkalemia include presence of hyperkalemia-related 
ECG changes or marked elevation (>6.5 mEq/L) or rapid rise in serum potassium level. Effects, 
includes significant bradycardia (sinus node dysfunction, AV block) and ventricular 
arrhythmias.  Goals of treatment include stabilizing the cardiac membrane, lowering serum 
potassium levels by 
shifting potassium 
intracellularly, and 
lowering total body 
potassium content. 

Serum potassium 
may be lowered 
faster by 
stimulating an 
intracellular 
potassium shift 
than by removing potassium from the body.  Insulin (administered intravenously) can move 
potassium intracellularly within minutes.  Glucose is given along with insulin to avoid 
hypoglycemia.  Inhaled beta agonists are also rapidly acting agents that shift potassium 
intracellularly.  However, their use in patients with active CAD (eg, stable angina) can cause 
tachycardia and precipitate angina.  Therefore, insulin is the preferred agent in these patients. 

Intracellular shifts are usually transient, so efforts to decrease total body potassium must still be 
made, although this occurs over a longer time frame. 

….. 

Furosemide is a loop diuretic that promotes renal potassium excretion.  Onset of action is 
delayed by approximately 30 minutes. 

Hemodialysis is the most definitive way to remove potassium from the body in patients with 
renal failure.  However, the process often takes time to prepare (eg, catheter placement, dialysis 
machine setup). 

Normal saline may be used to manage prerenal azotemia with or without 
hyperkalemia.  Normal saline has no direct effect on serum potassium. 

Sodium polystyrene sulfonate is a potassium-binding resin that decreases total body potassium 
content.  Sodium is exchanged for potassium in the gut.  Sodium polystyrene sulfonate takes at 
least 1-2 hours to take effect. 



 Clinical features of hyperkalemia 

Sequence of 
ECG changes 

• Tall, peaked T waves with shortened QT interval 
• PR prolongation & QRS widening 
• Disappearance of P wave 
• Conduction blocks, ectopy, or sine wave pattern 

Cardiac membrane 
stabilization 

• Calcium infusion 

Rapidly acting 
treatment options 

• Insulin with glucose 
• β-2 adrenergic agonists 
• Sodium bicarbonate 

Removal of 
potassium from 

body (slow-acting) 

• Diuretics 
• Cation exchange resins 
• Hemodialysis 

This patient with a stroke (unilateral muscular weakness, facial droop, history of transient 
ischemic attacks) has acute renal failure andhyperkalemia.  His ECG is notable for a lack of P 
waves, QRS widening, and bradycardia (approximate heart rate 30/min).  The patient likely fell 
due to weakness and was down for a prolonged period, predisposing to rhabdomyolysis and 
dehydration.  He developed acute-on-chronic renal failure and subsequent hyperkalemia.  ECG 
findings that can be seen in hyperkalemia include peaked T waves, bradycardia from sinus node 
dysfunction and atrioventricular block, and arrhythmias (eg, ventricular tachycardia or 
fibrillation). 

Emergent treatment for hyperkalemia is indicated if the serum potassium level is rapidly rising 
or is >6.5 mEq/L, or if there are ECG changesattributable to hyperkalemia.  The most 
immediate measure is intravenous calcium (chloride or gluconate) administration to stabilize 
the cardiac myocyte membrane, making it resistant to the effect of hyperkalemia.  Intravenous 
(not subcutaneous) insulin (in combination with glucose) and/or beta-agonists (eg, albuterol) 
are used to transiently shift potassium into cells, lowering serum potassium levels (Choice E). 

Definitive measures to reduce total body potassium are still required and include the following: 

1. Reversal of correctable etiology (eg, intravenous fluids for pre-renal azotemia) 
2. Diuretics (contraindicated in dehydrated patients) 
3. Exchange resins (eg, sodium polystyrene sulfonate), which remove potassium via the 

gastrointestinal tract (effect takes hours) 
4. Hemodialysis 

 

HoK Suspect the following conditions whenever a patient presents with HoK, alkalosis 
and normotension: 

1. Surreptitious vomiting  



2. Diuretic abuse (NOT HoTN?) 
3. Bartter syndrome 
4. Gitelman's syndrome  

Physical findings that are characteristic of surreptitious vomiting are scars/calluses on the 
dorsum of the hands, and dental erosions.  The dorsal scars result from repeated 
chemical/mechanical injury as the patient uses his/her hands to induce vomiting.  Dental 
erosions result due to increased exposure to gastric acid.  Surreptitious vomiting may also result 
in hypovolemia and hypochloremia, which in turn lead to a low urine chloride concentration. 

……. 

Patients with diuretic abuse and Bartter/Gitelman's syndrome may also present with 
HoK, alkalosis and normotension, but their urine chloride concentrations are high.  Patients 
with diuretic abuse may give a history of diuretic abuse and have a positive urine assay for 
diuretics. 
 
Patients with primary hyperaldosteronism have hypokalemia, metabolic alkalosis and 
hypertension. 

Low serum potassium may result from increased potassium entry into cells, renal potassium 
wasting, or gastrointestinal fluid loss. 

A patient with an acute exacerbation of COPD is treated with an inhaled beta-2 adrenergic agent 
(albuterol).  Exogenous and endogenous (eg, epinephrine) beta-adrenergic agonists cause 
a potassium shift into the intracellular space by stimulating the Na/K ATPase pump and the 
Na/K/2Cl cotransporter.  Adrenergic agents also stimulate release of insulin, which further 
promotes intracellular potassium shift, causing hypokalemia. 

…………….. 

Decreased pH (acidosis) with COPD exacerbation may be seen in patients with 
CO2 retention.  However, this would result in hyperkalemia. 

Increased potassium uptake by cells during accelerated hematopoiesis (eg, administration of G-
CSF) may cause hypokalemia. 

Hypomagnesemia commonly occurs together with hypokalemia and is a well-known cause 
of refractory hypokalemia (hypokalemia that cannot be corrected with potassium 
replacement). 

Intracellular magnesium is thought to inhibit potassium secretion by renal outer medullary 
potassium (ROMK) channels in the collecting tubules of the kidney.  Therefore, low intracellular 
magnesium concentrations result in excessive renal potassium loss and refractory 
hypokalemia.  Normalization of magnesium levels restores ROMK channel potassium transport 
regulation, decreases renal potassium losses, and allows for successful correction of 
hypokalemia with oral (preferred) or intravenous potassium replacement. 

…… 

Acute alcohol withdrawal may initially contribute to hypokalemia through an increase in 
sympathetic nervous system activity, which shifts potassium into cells.  However, it is unlikely to 



play a significant role in this patient's hypokalemia, which has persisted throughout 3 days of 
treatment. 

HoCa A patient has repeated episodes of acute-
onset dyspnea, tachypnea, and diaphoresis 
associated with anxiety, suggesting panic 
attacks.  Panic attacks are typically 
accompanied by hyperventilation (rapid, 
deep breathing), resulting in respiratory 
alkalosis (elevated pH, low pCO2). 

Although the total serum calcium level is 
unchanged, a significant reduction in ionized 
calcium can result in symptomatic 
hypocalcemia, characterized by paresthesia, 
cramping, and Trousseau and Chvostek sign. 



HrCa 
Management of hypercalcemia 

Severe 
(Ca >14 mg/dL) 

or Sx 

Short-term (immediate) treatment 
• Normal saline hydration PLUS calcitonin 
• Avoid loop diuretics unless volume overload (HF) exists 
Long-term treatment 
• Bisphosphonate (zoledronic acid) 

Moderate 
(12-14) 

• Usually no immediate treatment required unless Sx 
• Treatment is similar to that for severe (if sx) 

Asx or mild 
(<12) 

• No immediate treatment required 
• Avoid thiazides, Li, volume depletion & prolonged bed 

rest 

Severe hypercalcemia (ie, serum calcium >14 mg/dL) can cause weakness, GI distress, and 
neuropsychiatric symptoms (eg, confusion, stupor, coma), especially with a rapid rise in serum 
calcium.  Patients are typically volume-depleted (BUN:cr >20) due to polyuria and decreased 
oral intake. 

Patients with severe hypercalcemia require aggressive saline hydration to restore intravascular 
volume and promote urinary calcium excretion.  Calcitonin, by inhibiting osteoclast-mediated 
bone resorption, quickly reduces serum calcium concentrations and can be administered 
concurrently with saline.  Bisphosphonates (eg, pamidronate, zoledronic acid) also inhibit bone 
resorption and provide a sustained reduction in calcium levels.  However, the calcium-lowering 
effect of bisphosphonates is delayed, usually occurring over 2-4 days, and they are typically 
given after initial administration of saline and calcitonin. 

…….. 

Severe hypercalcemia with pancytopenia is a typical presentation of multiple myeloma, which 
can be confirmed with bone marrow biopsy (BMS). 

Routine use of loop diuretics (eg, furosemide) is not recommended in hypercalcemic patients as 
it can worsen the associated volume depletion. 

Hemodialysis is an effective treatment for hypercalcemia, but is typically reserved for patients 
with renal insufficiency or heart failure in whom aggressive hydration cannot be administered 
safely.  Severe HrCa patients likely have confusion due to hypercalcemia not uremia. 

Glucocorticoids (eg, methylprednisolone) inhibit the formation of 1,25-dihydroxyvitamin D by 
activated mononuclear cells in the lungs and lymph nodes.  They can be used to treat 
hypercalcemia due to excessive vitamin D intake, granulomatous diseases (eg, sarcoidosis), and 
certain lymphomas.  However, their calcium-lowering effects can take 2-5 days to occur. 

 



US-MLE Step 2 CK – UW Explanations/Tables 

INTERNAL MEDICINE 

HEMATOLOGY & ONCOLOGY 
Blood transfusion Prior to storage, whole blood (for transfusions) is generally mixed with solutions containing 

citrate anticoagulant.  Packed cells derived from these whole blood collections also contain 
citrate.  Infused citrate can chelate serum calcium, causing hypocalcemia. (This is most likely 
after massive transfusions of the equivalent of more than one blood volume over 24 hours.) 

…… 

 Stored red blood cells gradually lose intracellular potassium to the surrounding 
solution.  This mechanism has the potential to cause hyperkalemia, but not hypocalcemia. 

Transfusion reactions associated with hypotension 

Reaction Onset* Cause Clinical features 

Anaphylaxis 
Seconds 

to 
minutes 

Recipient anti-
IgA antibodies 

• Shock, 
angioedema/urticaria & 
respiratory distress 

TRALI 
Minutes 

to 
hours 

Donor 
antileukocyte 

antibodies 

• Respiratory distress & 
noncardiogenic pulmonary 
edema 

• Bilateral pulmonary 
infiltrates 

Acute 
hemolysis 

Minutes 
to 

hours 

ABO 
incompatibility 

• Fever, flank pain, 
hemoglobinuria & DIC 

Bacterial 
sepsis 

Hours 

Bacterial 
contamination 

of donor 
product 

• Fever, chills, septic shock 
& DIC 

*Time after transfusion initiation. 

DIC = disseminated intravascular coagulation. 

Rapid deterioration immediately after blood transfusion initiation is consistent with 
an anaphylactic reaction.  Anaphylaxis occurs seconds to minutes after initiation of 
transfusion due to massive histamine release.  Symptoms include respiratory distress (eg, 
dyspnea, hypoxia), angioedema, and hypotension.  Wheezing is often appreciated, although 
decreased breath sounds can occur with severe bronchospasm preventing air 
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entry.  Vomiting and urticaria may also be present.  Without treatment, symptoms can 
rapidly progress to respiratory failure and shock. 

The first step in management is to immediately stop the transfusion and 
administer intramuscular epinephrine.  Bronchodilators and antihistamines are typically 
also administered.  In some cases, hemodynamic and respiratory support (eg, vasopressors, 
mechanical ventilation) may be required. 

Patients with IgA deficiency are at higher risk of anaphylactic transfusion reaction because 
they may have anti-IgA antibodies that react with donor blood IgA and contribute to 
histamine release.  Although IgA deficiency can present with recurrent sinopulmonary 
infections, it is often asymptomatic and may be diagnosed only after an anaphylactic 
transfusion reaction.  Future transfusions should include IgA-deficient plasma and washed 
red blood cell products. 

………. 

Fat embolism: patients typically develop symptoms >24 hours after injury and often also 
have altered consciousness and petechial rash. 

Acute hemolytic transfusion reaction from ABO incompatibility is rare but can occur due to 
clerical errors (eg, misidentification of patient).  Patients are hypotensive but also have 
fever, flank pain, and hemoglobinuria. 

Febrile nonhemolytic transfusion reaction, the most common adverse reaction to 
transfusion, occurs within 1-6 hours of transfusion.  During blood storage, leukocytes release 
cytokines that, when transfused, cause transient fevers, chills, and malaise 

Transfusion-associated circulatory overload is characterized by pulmonary edema due to 
volume overload.  Patients have respiratory distress and hypoxia, but hypotension would not 
be expected (many patients are hypertensive). 

When red cells and 
plasma are separated 
from whole blood, 
small amounts of 
residual plasma 
and/or leukocyte 
debris may remain in 
the red cell 
concentrate.  During 
blood storage, these 
leukocytes release 
cytokines, which 
when transfused can 
cause transient fevers, 
chills, and malaise, 
without hemolysis. 

Management includes stopping the transfusion to exclude other serious reactions, 
administering antipyretics, and using leukoreduced blood products for future 
transfusions.  Leukoreduction involves reducing the number of transfused leukocytes 
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through filtering or other 
methods such as saline washing, 
freezing and deglycerolizing, or 
buffy coat removal.  It 
also reduces the risk of human 
leukocyte antigen 
(HLA) alloimmunization and 
transmission of cytomegalovirus 
(which typically resides in 
leukocytes).  Premedication with 
antipyretics and antihistamines 
has not been shown to 
significantly reduce transfusion 
reactions. 

……… 

Careful cross-matching of blood 
prevents acute hemolytic reactions, which present with fever, chills, flank pain, and 
hemoglobinuria within an hour of transfusion.  These can progress to renal failure and 
DIC.  The direct antiglobulin test (Coombs) is positive and plasma free hemoglobin is >25 
mg/dL.  Urinalysis also shows hemoglobinuria. 

Calcium gluconate infusion is used to avoid or treat severe hypocalcemia following massive 
blood transfusion.  Similarly, warming blood is recommended only during rapid massive 
transfusion to prevent hypothermia. 

Whole blood contains numerous leukocytes and increases the risk of febrile 
reaction.  Therefore, it is rarely used except in cases of acute massive hemorrhage (eg, 
trauma). 

Residual plasma in red cell concentrates contains proteins, including IgA.  IgA-deficient 
patients develop antibodies against IgA.  These antibodies can react with IgA-containing 
donor products and induce an anaphylactic reaction (angioedema, hypotension, and 
respiratory distress) that can progress rapidly to LOC, shock, and respiratory failure.  To 
reduce this risk, red cells should be washed to remove as much of the plasma as possible for 
patients with IgA deficiency or prior allergic transfusion reaction. 

CTX-induced N/V Serotonin (5HT) receptor antagonists (eg, ondansetron) that target the 5HT3 receptor are 
considered first-line treatment for chemotherapy-induced nausea.  They have a low side-
effect profile and are highly efficacious.  These medications can be used to manage acute 
emesis but are also useful as prophylaxis, sometimes in combination with corticosteroids. 
….. 
Dopamine antagonists such as metoclopramide and prochlorperazine are useful second- or 
third-line agents for refractory vomiting.  However, in the setting of recent chemotherapy, 
5HT3 antagonists have a better side-effect profile and are more efficacious. 
Gastrointestinal-specific opioid antagonists such as methylnaltrexone can be used in patients 
to reverse opioid-induced constipation.  Although severe constipation can cause nausea and 
vomiting. 
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Homocystenemia Homocysteine can be metabolized 
to cysteine or methylated to form 
methionine.  If either of these 
pathways is disrupted by an 
enzyme or cofactor deficiency, 
elevated homocysteine levels 
result.  The homocysteine to 
cysteine pathway is catalyzed by 
cystathionine β-synthase (CBS) 
using the cofactor pyridoxine 
(B6).  The homocysteine to 
methionine pathway is catalyzed 
by methylenetetrahydrofolate 
reductase (MTHFR) and methionine synthase (MS), with folate and cobalamin (B12) as 
essential cofactors (see figure). 

Independent of the underlying cause, homocysteine levels can usually be normalized by 
administration of pyridoxine (B6) and folate.  Vitamin B12 should be added if a B12 deficiency 
is documented.  Although this treatment does correct homocysteine levels, it is still unclear 
whether it reverses hypercoagulability. 

…… 
Clopidogrel and ticlopidine inhibit platelet aggregation by blocking the ADP receptors on 
platelets.  Clopidogrel is used in the treatment of arterial thrombosis (e.g., MI, stroke) but is 
not used in the treatment of venous thrombosis. 

DVT DVT:  risk factors include immobilization from rheumatoid arthritis (RA) and the RA 
itself.  Other common risk factors include family of DVT, trauma, hypercoagulable state (eg, 
underlying malignancy), and medications (eg, oral contraceptives).  

Patients with a score >2 (eg, pitting edema, calf swelling >3 cm compared to the other leg) 
are more likely to have DVT.  In such patients, compression ultrasonography is the preferred 
initial test as it can be 
performed quickly in most 
emergency departments. 

Patients with clinical evidence 
of pulmonary embolus (PE) 
should be started on 
anticoagulation if there are no 
contraindications (eg, active 
bleeding) while undergoing 
diagnostic evaluation.  Those 
with features of DVT only, as 
in this case, should have the 
diagnosis confirmed prior to 
starting anticoagulation as 
anticoagulation itself has risks. 

….. 
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Blood cultures and empiric antibiotic therapy 
would be appropriate in patients 
with cellulitis, but such patients would generally 
also have fever (or other systemic symptoms), 
extremity redness, and an elevated white blood 
cell count.  Marked asymmetric swelling is also 
more suggestive of a DVT. 

Risk factors for venous thromboembolism (VTE) are eitherinherited (eg, Factor V Leiden, 
prothrombin gene mutation, protein C deficiency) or acquired (eg, immobilization, 
surgery, malignancy, medications).  A careful medical history and physical examination can 
usually help elucidate the cause.  Workup includes laboratory studies (eg, complete blood 
count, comprehensive metabolic panel, coagulation studies [activated partial thromboplastin 
time, prothrombin time/INR], erythrocyte sedimentation rate), and Hemoccult stool testing 
and chest x-ray.  Abnormal findings can help guide further testing. 

In the absence of any clear provoking factors (eg, recent procedure, immobilization), patients 
with a first episode of VTE (such as this patient) should be referred for age-appropriate 
cancer screening (eg, colonoscopy) to evaluate for malignancy as a potential risk factor for 
VTE.  In addition, if the patient has specific symptoms of malignancy, such as weight loss or 
pain, more extensive cancer screening (eg, CT scan of the chest, abdomen, pelvis) can be 
considered. PET, which can identify foci of malignancy, is more commonly used for cancer 
staging than for diagnosing. 

Recommendations for lung cancer screening 

Recommended test • Low-dose chest CT scan 

Recommended 
interval 

• Yearly 

Age for screening • 55-80 

Eligibility  

• Patient has ≥30-pack-year smoking history 
AND 

• Patient is a current smoker or quit smoking within the last 
15 years 

Termination of 
screening 

• Age >80   
OR 

• Patient successfully quit smoking for ≥15 years   
OR 

• Patient has other medical conditions that significantly limit 
life expectancy or ability/willingness to undergo lung 
cancer surgery 
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Extensive testing for an underlying inherited cause (eg, deficiency of protein C, protein S, or 
antithrombin III) is generally only performed when the patient's history is suggestive (eg, age 
<45, recurrent DVT, multiple or unusual sites of thrombosis, family history of VTE).  Protein C, 
protein S, and antithrombin III levels are also affected by anticoagulant therapy. 

Treatment of acute deep venous thrombosis/pulmonary embolism 

 Oral factor Xa 
inhibitors 

Warfarin 

Mechanism of action 
Direct factor Xa 

inhibition 
Vitamin K antagonism   

Therapeutic onset 2-4 hours 5-7 days 

Overlap needed? No 
Yes, overlap with UFH or LMWH for 

~5 days 

Laboratory 
monitoring 

No Prothrombin time/INR 

LMWH = low-molecular-weight heparin; UFH = unfractionated heparin. 

Oral direct factor Xa inhibitors (eg, rivaroxaban, apixaban) are as effective as warfarin in the 
treatment of acute DVT or PE and do not increase the risk of bleeding complications.  These 
drugs have the advantage of rapid onset of action, no requirement for laboratory (eg, INR) 
monitoring, and no requirement for overlap therapy with heparin.  Therefore, these agents 
are becoming preferred for the treatment of acute DVT and PE.  These drugs are an especially 
good option in patients who have difficulty with the dietary restrictions or frequent INR 
monitoring required with warfarin.  However, these agents should not be used in patients 
with severely impaired renal function or in those with DVT or PE secondary to malignancy. 

….. 

Thrombolytic therapy is typically reserved for hemodynamically unstable patients with PE. 

Anticoagulation failure (eg, recurrent or extending thromboembolism while fully 
anticoagulated) or anticoagulation contraindication (eg, active bleeding) are indications for 
inferior vena cava filter placement.  This patient is  
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Patients with a DVT/PE who have a contraindication to or complication from anticoagulation 
(eg, significant active bleeding, recent surgery, acute hemorrhagic stroke) should have 

an inferior vena cava (IVC) filter placed.  Another indication for IVC filter placement 
includes if anticoagulation fails (eg, the patient develops a new or recurrent proximal DVT 
while on therapeutic anticoagulation). 

IVC filters are placed via a transvenous approach and inhibit large thrombi in the lower 
extremities from embolizing to the lungs.  Generally, it is preferable to place a retrievable 
filter and remove it after the patient has stabilized and the filter is no longer 
necessary.  Short-term complications of IVC filters include bleeding, infection, and thrombus 
at the puncture site.  Long-term complications include filter migration or erosion into 
surrounding structures and recurrent thrombus (including one that extends into the IVC and 
surrounds the filter). 

…….. 
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Compression stockings are used for postthrombotic syndrome, which can lead to pain, 
swelling, and venous ulcers from chronic venous insufficiency following a DVT.  However, 
they are not effective in preventing DVT. 

  Lower extremity deep vein thrombosis (DVT) is divided into 2 categories: 

• Proximal/thigh (eg, iliac, femoral, 
popliteal):  These are the source 
of >90% of acute PEs, probably 
due to their large caliber and 
proximity to the lungs. 

• Distal/calf:  These are less likely 
to embolize and more likely to 
spontaneously resolve. 

……   

Thrombi originating from the renal veins 
are most common in patients with 
nephrotic syndrome.  The prevalence of 
PE in patients with nephrotic syndrome is 
10%-30%. 

Thrombi originating in the right atrium 
are more common in patients with 
intracardiac devices (eg, pacemaker) and 
are less likely to occur spontaneously. 

Spontaneous upper extremity DVT is 
generally uncommon (1%-4%) and even 
less likely to cause PE.  Common risk 
factors for upper extremity DVT include 
prothrombotic state, indwelling catheter, 
and anatomical venous obstruction (eg, 
cervical rib, bony overgrowth after 
clavicular fracture). 
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Evaluation of 
anemia 
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Macrocytic 
anemia 

Pernicious anemia is marked by antibody-mediated destruction of intrinsic factor, a protein 
carrier produced by gastric parietal cells and required for vitamin B12 absorption.  Antibodies 
also directly target gastric parietal cells, leading to atrophy of the acid/pepsin-producing 
parts of the stomach.  Over time, 
the atrophic gastric mucosa 
undergoes intestinal-type 
metaplasia, which dramatically 
increases the risk of gastric 
cancer. Therefore, patients with 
pernicious anemia require 
esophagogastroduodenoscopy at 
initial diagnosis and with any 
suspicious symptoms (eg, positive 
fecal occult blood test, mid-
epigastric abdominal pain). 
…………. 
  Risk of T-cell lymphoma is 
increased with human T-
lymphotropic virus type 1.  Patients 
generally develop progressive leg 
weakness and spasticity with upper 
motor neuron signs (eg, 
hyperreflexia, clonus, Babinski 
reflex).  Macrocytic anemia and 
diminished reflexes are not typically 
seen. 

. Folate deficiency is the most common cause of megaloblastic anemia in chronic alcoholics. 

Alcohol abuse is the most common cause of nutritional folic acid deficiency in the United 
States, leading to a megaloblastic anemia. Alcohol abuse causes folate deficiency by 
impairing its enterohepatic cycle and inhibiting its absorption. Alcoholics can develop 
megaloblastic anemia within 5 to 10 weeks, as body stores of folate are limited. 

Other hematological manifestations of alcohol abuse includes iron deficiency from chronic 
blood loss (microcytic anemia), anemia of chronic disease (normocytic or microcytic anemia), 
thrombocytopenia, and macrocytosis (may appear even before the development of 
anemia).   

Phenytoin, an antiepileptic with several common adverse effects, including: 

• Folic acid deficiency:  Phenytoin impairs folic acid absorption in the jejunum, which 
often results in folic acid deficiency over weeks or months.  Because folate 
(tetrahydrofolate) is required for purine and thymidine synthesis, deficiency impairs 
DNA synthesis, particularly in cells that undergo rapid turnover (eg, hematologic 
cells).  This often leads to megaloblastic anemia (eg, macrocytosis, hypersegmented 
neutrophils). 
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• Gingival overgrowth/hyperplasia:  Phenytoin has several effects on the gingival 
mucosa but is thought to reduce folic acid use in the extracellular matrix of the gums, 
leading to impaired collagenase activity and a subsequent buildup of gingival matrix. 

These adverse effects can usually be prevented with oral folic acid 
supplementation.  Because phenytoin also disrupts bone and mineral metabolism (leading to 
reduced bone density), calcium and vitamin D supplementation are also generally 
administered. 

A patient, with chronic anemia following subtotal gastrectomy, has characteristic features 
of vitamin B12 deficiency.  

Increased intramedullary hemolysis of these megaloblasts releases heme, causing indirect 
hyperbilirubinemia, which may manifest as jaundice.  Hemolysis also releases the 
intracellular enzyme LDH, raising serum levels.  Total RBC count and reticulocyte count will be 
low.  Patients may also develop thrombocytopenia and leukopenia with hypersegmented 
polymorphonuclear cells. 

Hyperbilirubinemia and high LDH may be seen in any cause of hemolysis, such as the 
following: 

• AIHA 
• G6PD deficiency due to impaired glutathione synthesis 
• Mechanical injury to RBCs (artificial heart valves/foreign material within vasculature) 
• Hereditary spherocytosis (increased membrane fragility) 

However, history of gastrectomy and presence of glossitis are more suggestive of 
B12 deficiency in this patient.  Glossitis may also be seen in deficiency of other micronutrients 
such as riboflavin, niacin, folic acid, or iron. 

Both folate and cobalamin are cofactors in the conversion of homocysteine to 
methionine.  Thus, folate supplementation can improve the anemia of cobalamin 
deficiency.  However, because cobalamin is used in other processes as well, neurologic 
deficits can be precipitated or worsened when folic acid is given.  Therefore, it is important to 
rule out cobalamin deficiency prior to starting folic acid replacement. 

Several drugs, including many cancer chemotherapy agents, cause peripheral 
neuropathy.  The most commonly implicated agents are vincristine, cisplatin, and the taxanes 
(docetaxel and paclitaxel).  Other drugs that cause peripheral neuropathy include phenytoin, 
isoniazid, amiodarone, and hydralazine. 

….. 
Factitious disorder is the deliberate production or feigning of symptoms in order to assume a 
sick role. 
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Pernicious anemia: Most cases occur in older patients who have other autoimmune 
conditions (eg, vitiligo, autoimmune thyroid disease). 

Because vitamin B12 serves as a crucial cofactor for DNA synthesis, deficiency often 
disproportionately affects rapidly dividing cells; common manifestations include: 

• Megaloblastic anemia (eg, macrocytosis, hypersegmented neutrophils, anemia, mild 
leukopenia/thrombocytopenia) due to impaired hematopoiesis 

• Glossitis (smooth, shiny tongue) due to impaired replication of GI epithelium 

The diagnosis of pernicious anemia can be confirmed by the detection of anti–intrinsic factor 
antibodies; treatment with vitamin B12 supplementation is generally curative. 

…… 

Patients with hypothyroidism from autoimmune thyroiditis usually develop normocytic, 
normochromic anemia (due to bone marrow hypoproliferation).  Occasionally, mild 
macrocytic anemia can occur, but no megaloblastic changes or other signs of vitamin 
B12 deficiency (eg, glossitis) would be present.  Most cases arise in young women. 

Nutritional folate deficiency, which can also cause megaloblastic anemia, is quite rare in 
developed countries due to the fortification of grain with folate.  However, folate body stores 
are lower than those of vitamin B12 and can be depleted in a few months when nutrition is 
poor (eg, severe alcohol abuse).   

Dietary vitamin B12 deficiency is uncommon in those who eat a balanced diet because the 
vitamin is found in a wide range of assessable animal proteins (eg, meat, dairy, eggs) and 
total body stores are generally sufficient for >1 year (total stores are 2-5 mg and daily 
requirement is ~2 µg/day).  However, patients with long-standing poor nutrition (eg, chronic 
alcoholic use) or vegan dietary habits may be at risk. 

Aplastic anemia is associated with the destruction of hematopoietic stem cells, leading to the 
replacement of bone marrow with fat.  Although pancytopenia is common, macrocytosis is 
rarely seen and glossitis would be atypical. 

Common causes of macrocytic anemia* 

• Folate deficiency 
• Vitamin B12 deficiency 
• Myelodysplastic syndromes 
• Acute myeloid leukemias 
• Drug-induced (eg, hydroxyurea, zidovudine, chemotherapy agents) 
• Liver disease 
• Alcohol abuse 
• Hypothyroidism 

*Mean corpuscular volume >100 μm3. 

Macrocytic anemia can be due to megaloblastic (eg, impaired DNA synthesis due to B12 or 
folate deficiency) or non-megaloblastic (eg, alcoholism, hypothyroidism, drugs, liver disease) 
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etiologies.  The next step is examining the peripheral blood smear and measuring the 
reticulocyte count. 

Megaloblastic anemia is typically associated with MCV >110 fL, low reticulocyte count, 
macroovalocyte RBCs, hypersegmented neutrophils (mean lobe count >5), anisocytosis, and 
poikilocytosis.  Non-megaloblastic anemia can have increased, normal, or decreased 
reticulocyte count depending on the etiology. 

Measuring B12 and folate levels can aid diagnosis and distinguish between B12 and folate 
deficiency.  Patients with low levels usually require further testing to elucidate the underlying 
disorder.  Pernicious anemia is the most important cause of B12 deficiency, and patients may 
also develop neurologic deficits (eg, memory loss) and achlorhydria. 

…. 

Lead poisoning can be associated with basophilic stippling, but it causes microcytic anemia 
(MCV <80 fL).  Alcoholism can also cause basophilic stippling, ribosomal precipitates that 
form varying sizes of blue granules in the RBC cytoplasm.  However, basophilic stippling is 
nonspecific and can also be due to thalassemias. 

Bone marrow biopsy is helpful for diagnosing myelodysplasia, which usually causes 
cytopenias in >1 cell lines.  Although patients can develop macrocytosis, bone marrow biopsy 
is usually reserved for evaluating patients with normal B12 and folate levels. 

Direct antiglobulin test can help diagnose autoimmune hemolytic anemias.  Patients typically 
have hemoglobin of 7-10 g/dL with elevated reticulocyte count, bilirubin, and lactate 
dehydrogenase.  The haptoglobin is also markedly decreased, and peripheral smear usually 
shows spherocytes.  However, there is only mild macrocytosis (<110 fL) rather than the 
significantly elevated MCV seen in this patient. 

Chronic alcohol use is associated with folate deficiency due to limited dietary intake.  In 
addition, vegetarians are at risk of developing vitamin B12 deficiency, particularly if dairy 
product consumption is limited; vegans are also at increased risk as they do not consume any 
dairy products.  A patient who is a vegetarian and uses alcohol daily likely has combined folic 
acid and vitamin B12 deficiency; deficiency of either can cause megaloblastic anemia due to 
effects on DNA synthesis.  However, vitamin B12 deficiency also causes neurologic deficits, 
including loss of proprioception and vibration sense mostly in the lower extremities, likely 
due to a defect in myelin formation in the dorsal columns.  Other associated abnormalities 
include memory deficits, irritability, and dementia. 

Response to folate and vitamin B12 repletion occurs in a predictable manner, with resolution 
of the anemia within 1-2 months.  Therefore, in patients with combined deficiency, 
replenishing folic acid can partially correct hematologic (e.g., no macrocytosis or anemia) 
abnormalities but is unlikely to improve neurologic symptoms (and could in fact lead to their 
worsening, for unclear reasons) if it is not accompanied by vitamin B12 supplementation. 

As a result, this patient who received folate supplementation will still have neurologic 
manifestations of vitamin B12deficiency (eg, loss of proprioception), although hematologic 
abnormalities (eg, megaloblastosis) are less likely to be present. 

….. 
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Internuclear ophthalmoplegia results from a lesion in the MLF in the dorsomedial brainstem 
tegmentum of either the pons or the midbrain.  It presents with horizontal diplopia and is 
most commonly seen in multiple sclerosis and cerebrovascular disease. 

FTA-ABS test is a confirmatory test for syphilis.  Late neurosyphilis may also involve the dorsal 
columns (tabes dorsalis) and causes sensory ataxia.  In addition, patients experience episodes 
of severe pain that may affect the limbs, trunk/face, and cause pupillary abnormalities (the 
MC feature of tabes dorsalis). 

Normocytic 
anemias 

A patient with fatigue and dyspnea following a respiratory infection treated with amoxicillin, 
has splenomegaly and anemia with reticulocytosis.  This presentation is suggestive of warm 
agglutinin autoimmune hemolytic anemia (AIHA), possibly due to antibiotic 
therapy.  Etiologies of AIHA include lymphoproliferative disorders (eg, chronic lymphocytic 
leukemia), viral infections (eg, HIV), autoimmune conditions (eg, systemic lupus 
erythematosus), and drugs (eg, penicillin). 

Patients usually have normocytic anemia with evidence of hemolysis (jaundice, elevated 
indirect bilirubin, increased serum lactate dehydrogenase, decreased serum 
haptoglobin).  Splenomegaly (due to erythrocyte entrapment) commonly develops.  The 
bone marrow response appears as reticulocytosis.  Peripheral smear typically 
shows spherocytes, microspherocytes, elliptocytes, or increased numbers of 
polychromatophilic cells (eg, reticulocytes). 

Diagnosis of warm AIHA is confirmed by a direct antiglobulin (Coombs) 
test showing autoantibodies (usually anti-IgG) or complementcomponents (eg, anti-
C3) bound to the surface of the patient's red blood cells.  (Patients with cold type AIHA, 
associated with infectious mononucleosis or Mycoplasma infection, usually have 
IgM autoantibodies.)  Treatment of warm AIHA starts with high-dose glucocorticoids (eg, 
prednisone) to decrease autoantibody production. 
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Hemolytic anemia is generally macrocytic (due to the presence of reticulocytes that are 
larger than normal erythrocytes) or normocytic; in some cases, the chronic hemolysis can 
result in iron loss and consequent microcytic anemia, which may or may not be associated 
with a decreased reticulocyte count. 

Mechanical trauma from calcified aortic valves.  This phenomenon is also 
called macrovascular traumatic hemolysis and is usually seen with artificial heart valves OR 
markedly calcified valves.  The peripheral blood smear of patients with this 
condition typically reveals helmet cells or fragmented erythrocytes. 

……. 

Warm, antibody-type, autoimmune hemolytic anemia is most commonly seen in women 
with some underlying disease affecting the immune system (eg, lymphoid neoplasm, 
collagen vascular disease, congenital immunodeficiency diseases).  It is characterized by a 
positive Coomb's test.  However, the clinical presentation of the patient in this vignette is 
more suggestive of traumatic hemolytic anemia. 
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Pallor, jaundice, splenomegaly, and laboratory findings of hemolysis are consistent with 
hemolytic anemia.  The most likely diagnosis is AIHA. 

Hemolysis can occur intra- or extravascularly.  Intravascular hemolysis is due to significant 
RBC structural damage resulting in RBC destruction within the intravascular space (eg, PNH, 
DIC).  The hemoglobin released from hemolyzed RBCs binds to haptoglobin, and the 
hemoglobin-haptoglobin complex is cleared by the liver.  This leads to markedly reduced 
serum haptoglobin (to undetectable levels).  RBC hemolysis also results in elevated indirect 
bilirubin levels (from heme breakdown) and raised serum LDH levels (released from RBCs). 

In extravascular hemolysis, the RBCs are predominantly destroyed by phagocytes in the 
reticuloendothelial system (eg, lymph nodes, spleen).  As a result, there is less hemoglobin 
release than in intravascular hemolysis, so laboratory results usually show low normal to 
slightly low haptoglobin, slightly elevated LDH, and elevated indirect 
bilirubin.  Extravascular hemolysis can be due to causes such as antibody-mediated RBC 
destruction (eg, most cases of AIHA) or intrinsic RBC enzyme (eg, G6PD deficiency) or 
membrane (eg, hereditary spherocytosis) defects. 

Spherocytes without central pallor can be seen in AIHA as well as in hereditary 
spherocytosis.  AIHA usually has a NEGATIVE family history and positive 
Coombstest.  Hereditary spherocytosis usually has a strong family history and a negative 
Coombs test.  If the Coombs test is negative and there is still a high index of suspicion for 
AIHA, a micro-Coombs test can be performed to confirm the diagnosis. AIHA usually causes 
extravascular hemolysis, although some degree of intravascular hemolysis can occur, 
especially with IgM-mediated AIHA. 

….. 
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Hereditary spherocytosis usually has a strong family history (most cases are autosomal 
dominant), positive osmotic fragility test, and a negative Coombs test. 

PNH is caused by a defect in the cell membrane anchor that leads to complement-mediated 
hemolysis with a negative Coombs test but evidence of venous thrombosis and sometimes 
episodic intravascular hemolysis. 

Sickle cell anemia is usually associated with a strong family history and sickle-shaped cells on 
peripheral blood smear.  Splenomegaly may be seen in childhood, but autosplenectomy is a 
more common finding by adulthood. 

Aplastic anemia 

Pathogenesis 
Bone marrow failure due to hematopoietic stem cell 
deficiency (CD34+) 

Causes 

• Autoimmune 
• Infections (eg, parvovirus B19, Epstein-Barr virus) 
• Drugs (eg, carbamazepine, chloramphenicol, 

sulfonamides) 
• Exposure to radiation or toxins (eg, benzene, solvents) 

Clinical & 
laboratory 

findings 

Laboratory studies: Pancytopenia 
• Anemia (fatigue, weakness, pallor) 
• Thrombocytopenia (mucosal bleeding, easy bruising, 

petechiae) 
• Leukopenia (recurrent infections) 
Biopsy: Hypocellular bone marrow with fat and stromal cells 

This patient most likely has aplastic anemia as he has pancytopenia (decrease in all 3 blood 
cell lineages) with no splenomegaly and no abnormal cells on peripheral smear.  Aplastic 
anemia is an acquired deficiency or absence of pluripotent stem cells.  It is associated 
with exposures (eg, drugs, toxins, radiation), viral infections (eg, parvovirus B19, HIV, 
Epstein-Barr virus), and autoimmune conditions (eg, lupus, eosinophilic fasciitis).  Direct 
damage to and autoimmune targeting of stem cells are 2 potential mechanisms that result in 
aplasia. 

Patients manifest the following sequelae of pancytopenia: 

• Anemia (eg, severe fatigue, pallor) 
• Leukopenia (eg, infections such as pneumonia) 
• Thrombocytopenia (eg, mucocutaneous bleeding) 
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The complete blood count and peripheral 
smear are notable for pancytopenia and 
inadequate erythropoiesis demonstrated by 
a low reticulocyte count; however, the cells are 
all morphologically normal and the anemia is 
usually normocytic.  A definitive diagnosis is 
made by bone marrow biopsy 
demonstrating hypocellular marrow with a few 
normal hematopoietic cells, no myeloid 
infiltration or fibrosis, and predominantly 
stroma and adipocytes.  

……. 

Myelofibrosis, characterized by collagen or reticulin deposition in the bone marrow, presents 
with fatigue, fevers, and hepatosplenomegaly from extramedullary 
hematopoiesis.  Peripheral blood cell counts may be either elevated or decreased. 

Impaired DNA synthesis in precursor cells can result from nutrient deficiencies (eg, B12, 
folate) and antimetabolite drugs (eg, azathioprine, methotrexate).  However, this leads to a 
megaloblastic anemia (mean corpuscular  

CLL and HCL: Both present with bleeding, anemia, fevers, and splenomegaly.  On peripheral 
smear, HCL has lymphocytes with hairy projections and CLL has smudge cells and numerous 
mature lymphocytes.  

 

Glucose-6-phosphate dehydrogenase deficiency 

Epidemiology 
• Hemolytic anemia due to oxidative stress 

(infection, sulfa drugs, fava beans) 
• X-linked: Asian, African, or Middle Eastern descent 

Manifestations 
• Pallor & fatigue 
• Dark urine, jaundice & icterus 
• Abdominal/back pain 
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Laboratory 
findings 

• Hemolysis: ↓ hemoglobin, ↓ haptoglobin, ↑ 
bilirubin & LDH 

• Peripheral smear: bite cells & Heinz bodies 
• Negative Coombs test 
• ↓ G6PD activity level (may be normal during 

attack) 

Management 
• Remove or treat responsible agent/condition 
• Provide supportive care 

LDH = lactate dehydrogenase; G6PD = glucose-6-phosphate dehydrogenase. 

This patient developed hemolytic anemia after receiving trimethoprim-sulfamethoxazole, 
raising strong suspicion for glucose-6-phosphate dehydrogenase (G6PD) deficiency.  This X-
linked, inherited disorder is seen in ~10% of black men but also occurs in those of 
Mediterranean, Asian, and Middle Eastern descent.  Patients are generally asymptomatic but 
develop hemolysis when exposed to oxidative stressors such as infection, medications 
(eg, trimethoprim-sulfamethoxazole, nitrofurantoin, primaquine), or certain foods (eg, fava 
beans). 

G6PD activity testing has low sensitivity in acute hemolytic episodes because older 
erythrocytes (lowest G6PD activity) have been hemolyzed and young 
erythrocytes/reticulocytes (higher G6PD activity) are disproportionally elevated. Therefore, in 
such settings, this test cannot be used to rule out G6PD deficiency; repeat testing should be 
done at 3 monthsto confirm the diagnosis in those whose initial test was negative.  No 
intervention is generally required other than removing or treating the inciting oxidative 
stress. 

 Hereditary spherocytosis is a genetic disorder associated with chronic hemolytic anemia due 
to erythrocyte membrane defects.  However, mean corpuscular hemoglobin concentration 
will be >36 g/dL, and blood smear will show spherocytes. 

Pyruvate kinase deficiency is an autosomal recessive disorder that causes chronic hemolysis, 
hepatosplenomegaly, skin ulcers, and pigmented gallstones.  Unlike with G6PD deficiency, 
hemolysis is constant, so there is no relationship to inciting events (eg, sulfa drug exposure). 

………….. 

G6PD is an enzyme that generates NADPH, a cofactor required to make glutathione.  Without 
glutathione, oxidative metabolites (eg, superoxide anion, hydrogen peroxide) accumulate in 
erythrocytes and denature/precipitate hemoglobin into Heinz bodies (dark red erythrocyte 
inclusions), which reduce erythrocyte flexibility and lead to red cell damage (bite cells) and 
lysis in the reticuloendothelial system.  

Hereditary spherocytosis is an autosomal dominant disorder of proteins (eg, spectrin) that 
provide scaffolding for red blood cells.  In this disease, erythrocytes are rigid and get trapped 
in the fenestrations of the spleen's red pulp,leading to chronic hemolysis and 
splenomegaly.  Peripheral blood smear shows spherocytes and increased reticulocytes. 

…. 
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PNH is a hematopoietic stem cell disease characterized by episodes of complement-mediated 
hemolysis, which may be triggered by stress or infection.  Most patients have fatigue, dark 
urine, and dyspnea; blood smear shows reticulocytosis; bite cells and Heinz bodies would not 
be present. 

Sickle cell crises can be triggered by infection but are usually associated with significant pain. 

……………………….. 

In G6PD, erythrocytes are unable to generate sufficient NADPH to counter oxidative 
injury (eg, superoxide anions) from certain medications (eg, dapsone, TMP-SMZ, 
primaquine), infections, or foods (eg, fava beans).  This results in periods of hemolytic 
anemia, leading to: 

• Hyperbilirubinemia - heme is catabolized to bilirubin, which causes scleral icterus 
and jaundice 

• Hemoglobinuria – heme is excreted in the kidneys, which causes dark-colored urine 
and a FP urine dipstick for blood. 

…… 

Antibody-mediated hemolysis is seen with 
warm or cold agglutinin disease.  Certain 
medications can also cause immune-
mediated hemolysis, but most cases are 
linked to cephalosporins, penicillins, and 
NSAIDs.  In contrast, dapsone is classically 
linked with G6PD exacerbations. 

Complement activation contributes to HUS, 
which is associated with MiHA, 
thrombocytopenia, and acute renal 
injury.  Urinalysis typically shows hematuria 
and proteinuria.  This patient's platelets are 
normal and no red blood cells are present in 
the urine. 

Immune complex deposition causes membranous glomerulonephritis, leading to hematuria 
with dysmorphic red cells on urinalysis.  Most cases are caused by chronic infection (eg, 
hepatitis B or C), rheumatic disease (eg, systemic lupus erythematosus), or monoclonal 
gammopathy (eg, multiple myeloma). 
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Aortic valve prosthesis: Schistocytes also appear if erythrocyte destruction occurs due to 
narrowing of vascular spaces or disseminated thrombosis.  
Intravascular erythrocyte destruction results in free hemoglobin in the serum 
(hemoglobinemia) and in the urine (hemoglobinuria) as well as increased serum lactate 
dehydrogenase.  

…… 

Increased serum iron occurs in hemochromatosis most classically, but increased serum iron 
can also be iatrogenic.  Hemochromatosis does not cause anemia, but it is associated with 
cirrhosis, and increased incidence of hepatocellular cancer, skin darkening and insulin 
resistance. 

Most cases of hemolytic anemia are accompanied by an increased mean corpuscular volume 
(MCV) as intensive erythropoiesis causes the appearance in peripheral blood of premature 
erythroid forms larger than normal erythrocytes. 

 
PNH is an autoimmune hemolytic disorder characterized by intravascular and extravascular 
hemolysis and hemoglobinuria.  The disease is due to an acquired genetic defect that results 
in lack of the glycosylphosphatidylinositol (GPI) anchor, which connects proteins, including 
CD55 and CD59, to the cell surface.  These proteins normally inhibit the activation of 
complement on red blood cells, but their absence allows the complement membrane attack 
complex (MAC) to form and results in hemolysis. 

On average, patients have manifestations in the fourth decade of life resulting from one of 
the following: 
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1. Hemolysis leading to hemoglobinuria (intravascular) 
2. Cytopenias - fatigue and dyspnea from anemia 
3. Hypercoagulable state (eg, portal vein thrombosis) - acute abdominal pain that may 

be due to severe hemolysis or portal vein thrombosis 

The key to the diagnosis is the patient's hepatic vein thrombosis in conjunction with these 
signs of hemolysis.  Patients with autoimmune hemolytic anemia have a tendency for 
venous thromboembolism, but those with PNH are at particular risk, especially within 
intraabdominal or cerebral veins.  Flow cytometry tests are used to confirm the diagnosis by 
assessing for the absence of the CD55 and CD59 proteins on the surface of the red blood 
cells. 

Acute intermittent porphyria (AIP) may also present with abdominal pain and dark 
red/brown urine.   

Hemolytic anemia, jaundice, and splenomegaly is the classic triad of hereditary 
spherocytosis (HS).  HS is an inherited deficiency of red blood cell (RBC) scaffolding proteins 
(eg, spectrin, ankyrin).  Sphere-shaped RBCs are more fragile and get trapped in splenic 
fenestrations.  The anemia is generally normocytic with associated reticulocytosis in 
response to hemolysis.  Increased MCHC occurs due to membrane loss and RBC dehydration. 

Chronic hemolysis causes high hemoglobin turnover and excess bilirubin that overwhelms 
conjugation and elimination from the body.  The resulting hyperbilirubinemia manifests 
as jaundice, dark urine, and pigment (calcium bilirubinate) gallstones. 

In addition to a cholecystectomy for acute gallbladder inflammation, patients need folate 
supplementation because chronic hemolysis consumes folate.  Many patients also require a 
splenectomy to minimize hemolysis and reduce gallstone risk. 

…… 

Acute gastrointestinal hemorrhage is a rare complication of cholecystitis. Normal blood 
pressure and prolonged history of dark urine make acute blood loss unlikely. 

Drug-induced immune hemolytic anemia is a rare complication of ibuprofen and would cause 
a positive Coombs test.  Frequent ibuprofen use can cause gastric ulcers and epigastric pain. 

Microcytic anemia Common causes of 
microcytic anemia 
include iron deficiency, 
anemia of chronic 
disease (ACD), and 
thalassemia.   

Ferritin may be 
elevated in ACD as it is 
an acute phase 
reactant and is 
mobilized in many 
inflammatory 
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conditions.  Osteoarthritis, as in this patient, does not involve a significant release of 
inflammatory cytokines and would not cause ACD. 

The 2 most common causes of microcytic anemia, 
iron deficiency and thalassemia minor, have similar 
laboratory (eg, low MCV, low MCHC) and 
peripheral blood smear (eg, target cells, 
hypochromia) findings.  Differentiation requires 
iron studies, but empiric iron supplementation is 
sometimes prescribed.  Lack of improvement in 
hemoglobin levels within 4 weeks makes iron 
deficiency unlikely. Therefore, this patient likely 
has thalassemia, a genetic disorder 
with hemoglobin defects. 

Hemoglobin A, the major form of hemoglobin in 
children and adults, contains 2 alpha-globins and 2 
beta-globins.  Transcription of the 4 alpha-globin 
and 2 beta-globin genes is tightly regulated (1:1 
ratio of alpha-/beta-globin production).  In 
thalassemia, mutations or deletions to ≥1 of these 
genes alter the ratio of alpha-/beta-globin 
synthesis.  Precipitation of excess unpaired globin 

Iron deficiency anemia & thalassemias 

Parameter IDA 
Alpha-

thal minor 
Beta-

thal minor 

MCV ↓ ↓ ↓ 

RDW ↑ Normal Normal 

RBCs ↓ Normal Normal 

Peripheral 
smear 

Microcytosis, hypochromia Target cells Target cells 

Serum iron 
studies 

↓ Iron & ferritin 

↑ TIBC 

Normal/↑ 
iron & 
ferritin (RBC 
turnover) 

Normal/↑ iron 
& ferritin (RBC 
turnover) 

Response to iron 
supplementation 

↑ Hgb 
No 
improvement 

No 
improvement 

Hgb 
electrophoresis 

Normal Normal ↑ Hgb A2 

MCV = mean corpuscular volume; RBCs = red blood cells; RDW = red blood cell 
distribution width; TIBC = total iron-binding capacity. 
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chains results in erythrocyte toxicity in the bone marrow (ineffective hematopoiesis) and 
bloodstream (hemolysis). 

Thalassemia severity depends on the number of globin chains affected.  Defects in 1 or 2 of 
the alpha-globin chains (alpha-thalassemia minima or minor) or 1 of the beta-globin chains 
(beta-thalassemia minor) often cause minimal symptoms.  Thalassemia minor is associated 
with mild/moderate reductions in hematocrit (>28%) and low MCV (55-75 µm3). 

…… 
 Hereditary 
spherocytosis 
is associated with 
hemolytic anemia due 
to an erythrocyte 
membrane 
defect.  MCV is low 
(small erythrocyte size 
from the membrane 
defect), but MCHC is 
elevated (>36% Hb/cell) 
due to the increased 
hemoglobin:cell 
membrane ratio. 

Deficiency in 
erythrocyte glucose-6-
phosphate 
dehydrogenase leads to 
oxidative injury and 
subsequent hemolytic 
anemia.  MCV and 
MCHC are usually 
normal. 

Sideroblastic anemia: This condition results from defective heme synthesis, most commonly 
due to pyridoxine-dependent impairment in early steps of protoporphyrin synthesis. This 
patient is taking isoniazid, a well-known pyridoxine antagonist that can be responsible for this 
condition. Acquired sideroblastic anemia frequently manifests as microcytic 
hypochromic anemia simulating iron-deficiency anemia. Usually two groups of RBC can be 
demonstrated on microscopy - hypochromic and normochromic ("dimorphic" RBC 
population). Besides that, iron studies typically reveal increased serum iron 
concentration and decreased total iron binding capacity (TIBC), which helps to differentiate 
sideroblastic anemia from iron-deficiency anemia. In this patient, with an easily identifiable 
cause of vitamin B6 deficiency, administration of pyridoxine is the most reasonable next 
step. Bone marrow sampling can confirm the diagnosis by demonstrating 'ringed 
sideroblasts,' (a specific finding in this type of anemia), but it is not necessary in this patient. 

Patients with advanced chronic kidney disease and ESRD frequently develop 
a hypoproliferative (normochromic, normocytic) anemia due to decreased erythropoietin 
production by the failing kidneys.  The primary treatment is erythropoiesis-stimulating 
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agents (ESAs), such as erythropoietin or darbepoetin, which increase production of red blood 
cells in the bone marrow.  Goal hemoglobin is typically 10-11.5 g/dL. 

However, this patient has a hypochromic (low mean corpuscular hemoglobin concentration) 
and microcytic (low mean corpuscular volume) anemia that has not responded to ESA 
therapy.  This suggests concurrent iron deficiency, which is the most common cause of 
inadequate response to ESAs in patients on dialysis.  Iron stores can be rapidly depleted 
during hematopoiesis after ESA administration, especially in chronically ill patients whose 
iron stores may already be low.  Iron stores should therefore be evaluated prior to starting 
ESAs and frequently thereafter.  The treatment of choice for iron deficiency in patients on 
dialysis is intravenous iron. 

…… 

Darbepoetin is an ESA with a longer half-life than erythropoietin and can be dosed less 
frequently; however, they both have the same effects on hematopoiesis.  Both require 
sufficient iron stores to induce red blood cell production. 

Microcytic anemia in the setting of normal iron studies is likely due to a hemoglobinopathy, 
which causes anemia either through abnormal globin production (eg, alpha- or beta-
thalassemia) or hemoglobin structure (eg, Hgb S, C, or E).  These traits are inherited in 
an AR manner; therefore, preconception and prenatal screening are performed to identify 
those patients at risk of an affected offspring.  Patients with anemia require additional 
testing to determine its etiology and potential impact on the patient and fetus. 

Hemoglobin electrophoresis helps distinguish between alpha or beta-thalassemia, sickle cell, 
and hemoglobin C or E carriers.  If the pregnant patient is identified as a hemoglobinopathy 
carrier, the father should be screened.  If both parents are carriers, genetic counseling, 
hematology, and reproductive counseling are performed to discuss the risks of an affected 
fetus (eg, hydrops fetalis due to alpha-thalassemia major).  Preimplantation and prenatal 
fetal diagnosis are available (eg, chorionic villi sampling, amniocentesis), although new, 
noninvasive techniques (eg, free fetal cell DNA) are being developed. 
…….. 
Lead toxicity causes anemia by inhibiting heme biosynthesis, with an elevated risk in 
pregnancy as the fetus is more vulnerable to lead's adverse effects.  Microcytic anemia is 
commonly seen; however, iron and total iron binding capacity levels are typically low.  In 
addition, lead poisoning is more common in children and those with occupational risk factors 
(eg, exposure to lead paint, battery manufacturing). 

 Patients of Mediterranean descent (as in this case) are most likely to have beta-thalassemia, 
whereas patients from Southeast Asia are more 
likely to have alpha-thalassemia; 
electrophoresis can confirm the diagnosis. 

Laboratory findings in thalassemia minor 
typically demonstrate mild hematocrit 
reduction (>28%), significantly low MCV (55-75 
µm3), and disproportionally elevated red blood 
cell (RBC) counts.  The disproportionately 
elevated RBC count (eg, normal or high rather 
than low) and decreased MCV help distinguish 
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thalassemia minor from iron deficiency anemia, which does not typically cause microcytosis 
until hemoglobin is <10 g/dL.  Patients with thalassemia minor show no improvement in 
hemoglobin with iron supplementation and do not require specific treatment. 

 Deferoxamine is used to treat iron overload in those with transfusion-dependent 
thalassemia major or sickle cell disease (eg, sickle cells on smear).  Hydroxyurea decreases 
the frequency and severity of pain crises in patients with sickle cell anemia by increasing 
hemoglobin F levels. 

Other characteristic laboratory findings of ACD include normochromic normocytic red blood 
cells, mildly decreased transferrin saturation, and normal to elevated ferritin.  In contrast, 
iron-deficiency anemia features elevated TIBC and low ferritin.  Erythropoietin levels are 
variable, but ACD patients usually have a low reticulocyte count relative to anemia severity, 
suggesting impaired red blood cell production.  ACD pathophysiology is thought to involve 
iron trapping within macrophages, leading to reduced serum iron concentrations and poor 
iron availability for hemoglobin synthesis. Decreased erythropoietin production and poor 
marrow response to erythropoietin may also play a role. 

ACD is commonly associated with chronic inflammatory diseases (eg, infections, cancer, 
autoimmune disorders) but can also be observed in heart disease, diabetes mellitus, and 
acute inflammation.  Treating the underlying inflammatory disorder will often improve the 
anemia.  Common agents used in rheumatoid arthritis treatment include methotrexate, 
hydroxychloroquine, and tumor necrosis factor inhibitors (eg, infliximab, 
etanercept).  Erythropoietin or darbepoetin treatment may benefit ACD patients 
unresponsive to underlying inflammatory disorder treatment.  Packed red blood cell 
transfusions are rarely required but can be considered after all other treatment interventions 
have failed. 

Microcytic/hypochromic anemia ddx should include: 

• Iron deficiency - decreased intake or increased blood loss 
• Defective utilization of storage iron - anemia of chronic disease 
• Reduced globin production - thalassemia and other hemoglobinopathies 
• Reduced heme synthesis - lead poisoning, sideroblastic anemia 

Iron deficiency is the MCC of microcytic anemia.  The other conditions mentioned above are 
relatively uncommon.  Iron studies help to confirm the diagnosis of iron-deficiency anemia, 
as well as rule out other causes.  If the diagnosis of iron-deficiency anemia is confirmed, the 
underlying cause should be carefully sought. 

Microcytic/hypochromic 
anemias 

Findings in Iron Studies 

1. Iron-deficiency 
anemia 

Typically depressed serum iron level, increased 
total iron binding capacity (TIBC), and 
decreased serum ferritin level 

2. Thalassemias Normal to high serum iron and ferritin levels 
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3. Anemia of chronic 
disease 

Below normal TIBC; Normal or increased serum 
ferritin level 

4. Sideroblastic anemia Normal to high serum iron and ferritin values 

……  

Bone marrow sampling can be employed to determine the stored iron, but measurement of 
the serum ferritin level is typically used as the indicator of iron reserves.  If myelodysplasia is 
strongly suspected, bone marrow sampling may be necessary. 

Measurement of the serum folate level and the Schilling test are used in the work-up of 
patients with megaloblastic anemia. 

The HbA2 level is frequently elevated in patients with thalassemia. 

Iron is derived from dietary sources (eg, animal meat) and is mostly absorbed in the 
duodenum.  Body iron is distributed to red blood cells (hemoglobin), other iron-containing 
proteins (eg, myoglobin), and ferritin/hemosiderin in the reticuloendothelial system.  In 
developed countries, iron deficiency rarely stems from dietary or absorption 
inadequacies.  Most cases are due to overt or occult blood loss. 

History and physical examination can often identify an overt source of bleeding (eg, 
menorrhagia); otherwise, referral to a gastroenterologist for endoscopic evaluation (eg, 
colonoscopy, esophagogastroduodenoscopy) is usually required (particularly in those age 
>50) as patients may have gastritis, telangiectasia, or malignancy (eg, colon cancer). 

………………. 

Although bone marrow biopsy is considered the gold standard for assessing iron stores, less 
invasive testing (eg, ferritin) has largely supplanted this diagnostic modality.  Bone marrow 
biopsy is used primarily to evaluate for hematologic malignancies (eg, myelodysplastic 
syndrome) and stem cell abnormalities (eg, aplastic anemia). 

Atorvastatin may cause hepatotoxicity. 

Erythropoietin (EPO) stimulates erythrocytosis.  Low levels of EPO can be seen in many 
chronic diseases (eg, renal insufficiency).  EPO is not often measured, and conditions that 
result in low EPO are usually associated with anemia of chronic disease (normal or high 
ferritin levels). 

Monoclonal light chains can be elevated in plasma cell disorders such as multiple 
myeloma.  Although anemia is common, it is usually normocytic and normochromic (not 
microcytic). 

Pica Pica is an appetite for items other than food, such as paper products, clay, or dirt.  It is a 
behavioral symptom that occasionally develops in IDA.  Pagophagia is pica for ice and is quite 
specific for iron deficiency.  It may be present before anemia develops and responds rapidly 
to iron supplementation.  Pica may also be a manifestation of psychiatric disease; these 
patients may eat very odd items, including light bulbs or hair.  This patient has a low-iron 
diet and likely chronic gastrointestinal bleeding from the ulcer, which has led to iron 
deficiency and pica. 
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…… 

H pylori infection is the MCC of peptic ulcer in the developed world and likely accounts for 
this patient's ulcer.  However, it is the depletion of iron from chronic bleeding, not the H 
pylori infection itself, that causes pica. 

Approximately 1%-20% of plaques will progress to cancer within 10 years.   

Reflux esophagitis can cause low-grade bleeding and iron deficiency if present for a 
prolonged period.  It is a much less common cause of iron deficiency than peptic ulcer. 

Leukemoid 
reaction 

High leukocyte alkaline phosphatase (LAP) score, suggests leukemoid reaction (LR), 
characterized by a leukocytosis of >50,000/mm3.  Severe infections can cause LR due to the 
mobilization of mature and immature leukocytes from the bone marrow.  Given the severity 
of the infection, it may take >24 hours for clinical improvement with antibiotics. 

LR must be differentiated from 
chronic myelogenous leukemia 
(CML), a myeloproliferative 
disorder that also presents with 
neutrophilia and dramatic 
leukocytosis.  Unlike LR, CML is 
characterized by a low LAP 
score (due to cytochemically 
abnormal neutrophils) and a 
peripheral smear that features 
absolute basophilia and early 
neutrophil precursor cells. 

CTX Salvage therapy: a form of treatment for a disease when a standard treatment fails.  For men 
with PSA recurrence after radical prostatectomy, salvage radiation therapy can provide long-
term disease control for localized recurrent disease. 

….. 

Adjuvant therapy is defined as treatment given in addition to standard therapy.  This would 
be the case in this patient if the radiation therapy was given at the same time as the radical 
prostatectomy. 

Consolidation therapy is typically given after induction therapy with multidrug regimens to 
further reduce tumor burden.  An example is multidrug therapy after induction therapy for 
acute leukemia. 

Induction therapy is an initial dose of treatment to rapidly kill tumor cells and send the 
patient into remission (<5% tumor burden).  A typical example is induction chemotherapy for 
acute leukemia. 

Maintenance therapy is usually given after induction and consolidation therapies (or initial 
standard therapy) to kill any residual tumor cells and keep the patient in remission.  An 
example is daily antiandrogen therapy for prostate ca 

GVHD Common after bone marrow transplantation.  Up to 50% of patients with bone marrow 
transplantation from matched siblings develop the disease.  The target organs for GVHD are 
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the skin (maculopapular rash involving palms, soles, and face that may generalize is typical), 
intestine (blood-positive diarrhea), and liver (abnormal liver function tests and 
jaundice).  The basic pathophysiologic mechanism involved is recognition of host major and 
minor HLA-antigens by donor T-cells and consequent cell-mediated immune response. 

SVC syndrome Signs and symptoms include dyspnea, venous congestion, and swelling of the head, neck and 
arms.  Malignancy is the most common cause of obstruction (i.e. lung cancer, non-Hodgkin 
lymphoma), accounting for >60% of cases. This patient's 40 year smoking history and recent 
10 pound weight loss make lung cancer a likely diagnosis.  Chest x-ray can identify the cause 
of SVC syndrome in >80% of cases.  Abnormalities on chest x-ray warrant follow-up with 
chest CT and histology to determine the tumor type and to guide therapy. 

….. 

Echocardiogram is not part of the work-up for SVC syndrome.  

Multiple myeloma Multiple myeloma (MM) is a plasma cell neoplasm.  Patients with MM often present 
with constitutional symptoms (fatigue, weight loss) or bone pain (back, chest).  MM is 
characterized by the proliferation of neoplastic cells in the bone marrow (bone 
destruction, hypercalcemia, anemia) and the excessive production of a single 
immunoglobulin (monoclonal protein).  The latter can accumulate at high levels in the serum 
and deposit in the renal tubules.  This can result in renal insufficiency, often with a bland 
urinalysis (urine dipstick protein typically detects albumin, not immunoglobulins) that may 
show evidence of granular casts.  The monoclonal protein can also damage the glomeruli 
(amyloidosis, monoclonal immunoglobulin deposition disease), leading to nephrotic 
syndrome. 
…….. 
Primary hyperparathyroidism can cause hypercalcemia.  However, most patients are 
asymptomatic or are diagnosed after developing calcium nephrolithiasis. 
 
Vitamin D toxicity tends to occur only at exceedingly high doses and is associated with 
vomiting, confusion, polyuria, and polydipsia.  Anemia and renal failure would be uncommon. 

Multiple myeloma 

Pathophysiology 
• Plasma cell neoplasm 

produces monoclonal paraprotein 
(immunoglobulin) 

Manifestations 
• Bone pain, fractures 
• Constitutional symptoms (weight loss, fatigue) 
• Recurrent infections 

Laboratory 

• Normocytic anemia 
• Renal insufficiency 
• Hypercalcemia (constipation, muscle weakness) 
• Monoclonal paraproteinemia (M-spike) 

Radiology 
• Osteolytic lesions/osteopenia (osteoclast 

activation) 
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Multiple myeloma (MM) is a monoclonal plasma cell neoplasm.  Bone marrow infiltration by 
neoplastic cells causes osteolytic lesions, fractures, hypercalcemia (from bone destruction), 
and anemia.  In addition, the excessive production of monoclonal protein can clog the renal 
tubules, resulting in renal insufficiency. 

Patients with MM are prone to infection.  Neoplastic infiltration of the bone marrow alters 
and impairs the normal lymphocyte population, resulting in ineffective antibody production 
and hypogammaglobulinemia.  Respiratory (eg, streptococcal pneumonia) and UTIs are the 
MC infections seen in MM. 

… 

Deficiencies in the complement system cause problems with the innate immune system, 
making patients particularly vulnerable to encapsulated bacteria. 

Defective chemotaxis may contribute to recurrent infections in patients with rare genetic 
conditions, HIV, and bone marrow transplants.   

MM should be suspected in elderly patients with laboratory findings 
of hypercalcemia, normocytic anemia, renal insufficiency, and a protein gap (difference 
between total protein and albumin >4 g/dL).  A protein gap indicates elevated nonalbumin 
protein in the serum; it may be seen with polyclonal gammopathies (infection, connective 
tissue disease) or excessive monoclonal protein (MM, Waldenström 
macroglobulinemia).  Serum protein electrophoresis (SPEP) can determine if a protein gap is 
caused by a monoclonal or polyclonal source.  In MM, SPEP typically shows a monoclonal 
spike (M-spike).  Diagnosis is then confirmed by bone marrow biopsy (>10% clonal plasma 
cells). 

Peripheral blood smear typically shows rouleaux formation (stacking of red blood cells like 
coins), a finding seen with elevated serum protein. 

…. 

Ring sideroblasts are seen in the sideroblastic anemias, which typically present with 
microcytic anemia with hemoglobin <7 g/dL.  

A patient with a week of 
headaches, dizziness, and 
blurry vision has a large 
gamma gap (difference 
between total protein and 
albumin) and "sausage-
link" retinal changes 
(dilated, segmented, and 
tortuous retinal veins), 
suggesting hyperviscosity 
syndrome due 
to Waldenström 
macroglobulinemia (WM). 

WM is a B-cell malignancy 
characterized by the excessive production of monoclonal IgM antibody.  IgM is a large 
immunoglobulin, and high levels can clog the microvasculature, resulting in hyperviscosity 
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syndrome.  Symptoms typically include vision changes, headaches, vertigo, dizziness, and/or 
ataxia; rarely, stroke or coma may occur.  Other IgM-mediated conditions commonly seen in 
patients with WM include peripheral neuropathy, cryoglobulinemia, and renal 
insufficiency.  Physical examination typically shows "sausage-link" (dilated, segmented, 
tortuous) retinal veins, and laboratory studies usually reveal anemia, a gamma gap, and 
elevated erythrocyte sedimentation rate (ESR). 

The screening test for WM is serum protein electrophoresis (SPEP), which can identify 
a monoclonal IgM spike.  If positive, bone marrow biopsy is performed (lymphocytic 
infiltration with certain immunophenotype markers).  This patient would also require serum 
viscosity testing as urgent plasmapheresis may be required. 

 
A patient has back pain, normocytic anemia, and arm pain with an x-ray showing 
multiple osteolytic (lucent) lesions.  In an elderly patient, this raises suspicion for multiple 
myeloma (MM).  MM is a plasma cell neoplasm.  Pathology stems from bone marrow 
infiltration (fractures, hypercalcemia, anemia) and monoclonal protein production (renal 
insufficiency). 

…….. 

Bone marrow biopsy (BMBx) is an invasive test and performed only after gathering more 
information with peripheral smear (rouleaux), serum free light chain analysis, SPEP, and urine 
protein electrophoresis. 

Bone scans are not useful in the diagnosis of MM as they detect only osteoblastic activity (as 
is often seen in metastatic solid tumors).  In MM, the lesions are osteoclastic (lytic), so a 
skeletal survey, rather than a bone scan, is needed. 

Hyperparathyroidism can cause osteopenia with subsequent fractures but would not cause 
osteolytic lesions.   
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Waldenstrom macroglobulinemia (WM) is a lymphoplasmocytic malignancy characterized by 
the excessive production of monoclonal IgM antibody.  Clinical manifestations of WM stem 
from elevated serum IgM (hyperviscosity syndrome, neuropathy, cryoglobulinemia) and 
neoplastic infiltration of tissue (HSM, LAD, cytopenias).  Peripheral blood smear may show 
rouleaux formation (or erythrocyte agglutination) due to elevated serum protein. SPEP is an 
important screening study; patients with WM have a monoclonal spike (M-spike) of 
IgM.  Diagnosis is then confirmed by bone marrow biopsy showing >10% clonal B cells with 
specific cytogenetic features. 

Hyperviscosity syndrome (diplopia, tinnitus, headache, dilated/segmented funduscopic 
findings), neuropathy (electric sensation), and evidence of infiltrative disease 
(hepatosplenomegaly, anemia, thrombocytopenia), suggest WM. 

……. 

Patients with MGUS also have M spikes, but they are most commonly due to IgA, IgG, or IgD 
(IgM is seen in 15% of cases).  MGUS is marked by smaller M spikes (<3 g/dL), bone marrow 
biopsy with <10% monoclonal plasma cells, and no end-organ effects (no anemia, 
hepatosplenomegaly, LAD, or systemic symptoms). 

MM is also a plasma cell neoplasm that produces a monoclonal antibody spike by SPEP; 
however, patients with MM rarely (<0.5%) produce monoclonal IgM.  MM is typically 
characterized by monoclonal IgG, IgA, or light chains.  In addition, patients with MM tend to 
present with bone pain rather than hyperviscosity, neuropathy, and tissue infiltration. 

Although hypercalcemia may be asymptomatic with a calcium level <12 mg/dL, 
fatigue, constipation, and depression are common.  This patient's constipation is likely a 
result of hypercalcemia. 

….. 

Hormonal causes of constipation include hypothyroidism and hyperparathyroidism (causing 
hypercalcemia).  

Mechanical causes of constipation are usually associated with pain and bloating.  If severe, 
nausea and vomiting may result.  

HS Hereditary spherocytosis (HS) 

Epidemiology 
• Usually autosomal dominant 
• Northern European descent 

Clinical presentation 
• Hemolytic anemia 
• Jaundice 
• Splenomegaly 

Laboratory findings 

• ↑ MCHC 
• Negative Coombs test 
• Spherocytes on peripheral smear 
• ↑ Osmotic fragility on acidified glycerol lysis test 
• Abnormal eosin-5-maleimide binding test 
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Treatment 
• Folic acid supplementation 
• Blood transfusion 
• Splenectomy 

MCHC = mean corpuscular hemoglobin concentration. 

HS: A defect in RBC membrane proteins (eg, spectrin, ankyrin) results in spherocytes that are 
less deformable than normal biconcave RBCs and are more prone to splenic sequestration. 

Depending on the extent of 
hemolysis, patients can have 
the classic triad of hemolytic 
anemia, jaundice, and 
splenomegaly (generally seen 
with severe 
hemolysis).  Pigment 
gallstones can develop from 
excess bilirubin and cause right 
upper quadrant pain, as seen in 
this patient.  Laboratory 
studies usually show elevated 
MCHC due to membrane loss 
and RBC dehydration.  Other 
findings include reticulocytosis, 
normal to elevated RDW due 

to various RBC forms (eg, reticulocytes, spherocytes, normal RBCs), and low to normal MCV. 

Diagnosis is clinical but can be confirmed with specific tests (eg, acidified glycerol lysis test, 
eosin-5-maleimide binding test).  Treatment is generally supportive (eg, folic acid, 
transfusions for severe anemia); in severe cases, splenectomy may be considered to improve 
anemia and reduce gallstone risk. 

…….. 

The CD55 molecule helps protect cells from complement-mediated destruction, and its 
absence leads to the hemolytic anemia seen in PNH.  This condition typically presents with 
red urine and normal RBC morphology on blood smear. 

Hemoglobin A2 levels are increased in patients with beta thalassemia trait.  Hemoglobin F 
levels are increased in patients with sickle cell 
anemia, beta thalassemia, congenital aplastic 
anemia, and hereditary persistence of fetal 
hemoglobin. 

Iron deficiency anemia presents with low serum 
iron, low serum ferritin, and peripheral smear 
showing microcytic and hypochromic RBCs. 
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Splenectomy 

 

Encapsulated organisms such as S pneumoniae, H 
influenzae, and N meningitidis have a polysaccharide 
exterior that conceals antigenic epitopes and resists 
innate phagocytosis.  Therefore, these pathogens are 
largely eliminated via the humoral immune response 
with antibody-
mediated phagocytosis (opsonization) and antibody-
mediated complement activation.  Much of this is 
dependent on splenic macrophages and the 
generation of splenic opsonizing antibodies.  As such, 
patients with asplenia are at high risk for fulminant infection with encapsulated 
organisms.  These patients should be immunized with pneumococcal, meningococcal, and H 
influenzae type B vaccines and take oral antibiotics early in the course of any febrile illness. 

……. 

Deficiencies of the complement system can be inherited or acquired (eg, SLE, APLAS) and can 
increase risk of infection with encapsulated bacteria (classic complement 
pathway).  However, such deficiencies are rare, and splenectomy is far more likely to be the 
cause of this patient's bloodstream infection given his history of multiple abdominal gunshot 
wounds. 

Impaired B cell isotype switching is seen in some patients with common variable 
immunodeficiency (CVID).  They have normal B cell numbers but significantly reduced Ig 
subtypes.  Patients with CVID are at risk for recurrent infections (eg, sinopulmonary, 
gastrointestinal) and autoimmune disease.  Patients with IgA deficiency are often 
asymptomatic and rapid, fulminant infection is uncommon.   

Chemotaxis is impaired in patients with leukocyte adhesion deficiency (LAD).  Patients with 
this condition have recurrent bacterial infections, primarily of the skin and mucosa. 

Patients with CGD have impaired oxidative burst and often present with recurrent bacterial 
or fungal infections due to catalase-producing organisms (eg, Aspergillus nidulans, S 
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aureus).  Host response against pneumococci (catalase-negative) is not affected by oxidative 
burst deficiency. 

Polycythemia Obesity is the most important risk factor for obstructive sleep apnea (OSA); as a patient's 
BMI increases, the risk (and severity) of OSA increases.  Common manifestations of OSA 
include snoring, excessive daytime somnolence, morning headaches, impotence, and arterial 
HTN. 

In patients with OSA, 
recurrent collapse of the 
pharynx during sleep 
results in transient airway 
obstruction.  This 
causes short periods (20-
40 seconds) of hypopnea 
and apnea, which reduce 
blood oxygen levels.  The 
kidneys respond to the 
hypoxemia by increasing 
erythropoietin (EPO).  EPO stimulates the bone marrow to differentiate more red blood cells 
(RBCs).  Therefore, it is quite common for patients with OSA to have elevated 
hematocrit levels (polycythemia). 

The terms polycythemia and erythrocytosis are often used interchangeably.  Polycythemia is 
a laboratory finding of elevated RBC count and hematocrit.  Relative polycythemia is 
generally due to reduced plasma volume, whereas absolute polycythemia (ie, erythrocytosis) 
is due to increased RBC mass and can be primary (eg, polycythemia vera [PV]) or secondary 
(eg, due to chronic hypoxia or EPO-producing tumors). 

……. 

Carbon monoxide (CO) poisoning increases carboxyhemoglobin levels.  This shifts the oxygen 
dissociation curve to the left, resulting in tissue hypoxia.  The kidneys respond by increasing 
EPO, which may cause erythrocytosis.  Patients with CO poisoning typically present with 
dizziness, headaches, nausea, and confusion.  This patient has obesity, snoring, and daytime 
somnolence, making OSA far more likely. 

The clonal proliferation of myeloid cells can cause erythrocytosis in PV.  Patients are often 
asymptomatic, but signs of increased blood viscosity (eg, transient neurologic symptoms, 
thrombosis), aquagenic pruritus, and gout are common.  Snoring, excessive daytime 
somnolence, and impotence are not characteristic features of PV. 

Polycythemia vera 

Manifestations 

• ↑ Blood viscosity 
o Hypertension 
o Erythromelalgia (burning cyanosis 

in hands/feet) 
o Transient visual disturbances 

• ↑ RBC turnover (gouty arthritis) 
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• Aquagenic pruritus 
• Bleeding 

Examination 
• Facial plethora (ruddy cyanosis) 
• Splenomegaly 

  
Laboratory 

findings 

• Elevated hemoglobin 
• Leukocytosis & thrombocytosis 
• Low erythropoietin level 
• JAK2 mutation positive 

Complications 
• Thrombosis 
• Myelofibrosis & acute leukemia 

Treatment 
• Phlebotomy 
• Hydroxyurea (if ↑ risk of thrombus) 

RBC = red blood cell. 

PV is a clonal myeloproliferative disorder characterized by erythrocytosis (increase in red 
blood cell mass).  It is aprimary form of polycythemia, almost always caused by 
a JAK2 mutation. EPO activates the JAK2 tyrosine kinase, which differentiates late myeloid 
cells into erythrocytes. 

…….. 

 CML is typically associated with severe leukocytosis (with leukocytes often >100,000/mm3) 
and anemia.  

Carbon monoxide (CO) poisoning 

Epidemiology 
• Smoke inhalation 
• Defective heating systems 
• Gas motors operating in poorly ventilated areas 

Manifestations 

Mild-moderate 
• Headache, confusion 
• Malaise, dizziness, nausea 

Severe 
• Seizure, syncope, coma 
• Myocardial ischemia, arrhythmias 

Diagnosis 
• ABG: carboxyhemoglobin level 
• ECG ± cardiac enzymes 

Treatment 
• High-flow 100% oxygen 
• Intubation/hyperbaric oxygen (severe) 

ABG = arterial blood gas. 
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A patient who is exposed to automobile exhaust in an enclosed space, has intermittent 
headaches, dizziness, nausea, and polycythemia (elevated hematocrit), most likely due 
to chronic carbon monoxide (CO) poisoning. 

CO is a byproduct of combusting organic matter (eg, oil, gas, wood).  Exposure to toxic levels 
is more likely in enclosed or poorly ventilated areas.  CO tightly binds hemoglobin - 
forming carboxyhemoglobin - with an affinity much greater than that of 
oxygen.  Nonsmokers have low levels (<3%) of carboxyhemoglobin (due to normal enzymatic 
reactions).  Cigarette smokers may have carboxyhemoglobin levels as high as 10%.  Even 
though patients at this level are generally asymptomatic, small additional amounts of CO 
exposure may cause toxicity manifesting as headache, malaise, and nausea. 

Carboxyhemoglobin shifts the oxygen dissociation curve to the left, impairing the ability of 
heme to unload oxygen at the tissue level.  This results in tissue hypoxia.  The kidney 
responds to tissue hypoxia by producing more erythropoietin (EPO).  EPO stimulates the 
bone marrow to differentiate more red blood cells.  Chronic CO toxicity is a cause 
of secondary polycythemia. 

Pulse oximetry does not differentiate between carboxyhemoglobin and oxyhemoglobin; it 
cannot be used in the diagnosis of CO poisoning.  Diagnosis is made by ABGs with 
COoximetry. 

……. 

Polycythemia vera (PCV): increases in all 3 cell lines are common. 

If severe, right-to-left shunting can cause chronic systemic hypoxemia that may result in an 
EPO-mediated erythrocytosis.  Normal pulse oximetry reading makes a right-to-left shunt 
unlikely.   

Mitral valve regurgitation; most patients with this condition are asymptomatic. 
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PCV:  Patients are often asymptomatic at diagnosis but may present with symptoms related 
to increased blood viscosity (eg, transient visual disturbances, hypertension, thrombosis) 
and increased RBC turnover (gouty arthritis).  Itching after warm showers (aquagenic 
pruritus) is common.  Physical examination often shows facial plethora (ruddy cyanosis) 
and splenomegaly.  Unlike other causes of erythrocytosis (eg, chronic hypoxia, erythropoietin 
[EPO]-producing tumors), patients with PV usually have normal oxygen saturations and low 
EPO levels.  CBC often shows an increase in all 3 cell lines. 

Serial phlebotomy is the mainstay of treatment for PV; it creates a relative iron deficiency 
and reduces hematocrit levels to normal range.  Bone marrow suppressive drugs (eg, 
hydroxyurea) may be added in patients at high risk of thrombosis (eg, previous thrombosis, 
advanced age). 

The terms polycythemia and erythrocytosis are often used interchangeably; however, not all 
polycythemia is truly erythrocytosis.  Polycythemia implies a laboratory finding of elevated 
hematocrit and may be diagnosed as relative (usually due to a reduction in plasma volume) 
or absolute (due to increased RBC production).  Only absolute polycythemia involves 
erythrocytosis (increased RBC mass).  Absolute polycythemia/erythrocytosis is seen in 
patients with PV and secondary polycythemia (eg, chronic hypoxia, EPO-secreting tumors). 

….. 

Anticoagulation is used in the treatment of thromboembolic disease, antiphospholipid 
antibody syndrome (APLAS), and PCV with evidence of thrombotic event.  Transient ocular 
blindness in PV is not an indication for anticoagulation as it is due to microvascular sludging 
(from severe erythrocytosis), not thromboembolism. 

Plasma exchange removes toxic substances (eg, autoantibodies, immune complexes, 
endotoxins, cryoglobulins) from plasma.  It is used in conditions such as TTP and HUS. 

Prednisone is useful in tamping immune activation and is used in managing some forms of 
autoimmune hemolytic anemia (AIHA). 

Splenectomy is useful in many antibody-mediated hematologic disorders (eg, AIHA, 
idiopathic thrombocytopenia). 

Clinical features of androgen abuse 

Types of 
androgens 

• Exogenous (eg, testosterone replacement therapy) 
• Synthetic (eg, stanozolol, nandrolone) 
• Androgen precursors (eg, DHEA) 

S/Es 

• Reproductive 
o Men: decreased testicular function & sperm production, 

gynecomastia 
o Women: acne, hirsutism, voice deepening, menstrual 

irregularities 
• Cardiovascular: left ventricular hypertrophy, possible ↓ HDL & 

↑ LDL 
• Psychiatric: aggressive behavior (men), mood disturbances 
• Hematologic: polycythemia, possible hypercoagulability 
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DHEA = dehydroepiandrostenedione. 

Androgen abuse is common amongst high-performance athletes.  Androgens are anabolic; 
they increase muscle mass and maximum voluntary strength.  They are taken directly 
(natural or synthetic androgens) or induced to rise indirectly (estrogen blockers, androgen 
precursors, gonadotropins).  Adverse effects are common.  In men, androgen abuse can 
cause testicular atrophy, reduced spermatogenesis, gynecomastia, mood disturbances, 
and aggressive behavior.  In women, androgens can cause acne, hirsutism, deepening of the 
voice, and menstrual irregularities.  Laboratory findings include erythrocytosis, 
hepatotoxicity, and dyslipidemia.  The mechanism for erythrocytosis in androgen abuse 
remains unclear, but increases in hematocrit and hemoglobin are dose dependent. 

…… 

An autologous blood transfusion involves removing blood several weeks before a competitive 
event and then transfusing the blood back into the athlete prior to the event.  The net effect 
is increased hematocrit, oxygen-carrying capacity, and performance.  However, this process 
typically does not cause gynecomastia or mood changes. 

Erythrocytosis is not a typical consequence of a strenuous exercise regimen. 

Hypercoagulability  

Budd-Chiari syndrome 

Etiology 

• Hepatic venous outflow obstruction 
• Usually due to: 
o Myeloproliferative disorder (eg, PV) 
o Malignancy (eg, hepatocellular carcinoma) 
o Oral contraception use/pregnancy 

Manifestations 

• Acute 
o Jaundice, hepatic encephalopathy, variceal bleeding 
o Prolonged INR/PTT; elevated transaminases 

• Subacute/chronic 
o Vague, progressive abdominal pain 
o Hepatomegaly, splenomegaly, ascites 
o Mild/moderate elevation in bilirubin, transaminases 

Diagnosis 
• Abdominal Doppler ultrasound – ↓ hepatic vein flow 
• Investigation for underlying disorders 

(eg, JAK2 testing for PV) 

INR = international normalized ratio; PTT = partial thromboplastin 
time; PV = polycythemia vera. 

This patient's aquagenic pruritus, facial plethora, and dramatically elevated hematocrit raise 
strong suspicion for polycythemia vera (PV), a chronic myeloproliferative disorder marked by 
elevated red blood cell mass.  Although PV is often discovered incidentally on routine 
laboratory testing, patients may have aquagenic pruritus (itching worse with water), 
erythromelalgia (burning in feet/hands), transient vision disturbances (from hyperviscosity), 
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or complications related to thrombosis/hemorrhage.  The etiology of some of these findings 
is unclear, but improvement in pruritus and erythromelalgia with aspirin may reflect a 
causative role for prostaglandins (which are pruritogenic). 

Risk of venous and arterial thrombosis is significantly increased in PV due to increased blood 
viscosity and abnormalities in platelet and leukocyte function.  One classic thrombotic 
complication is Budd-Chiari syndrome, a disorder marked by hepatic venous outflow 
obstruction (usually due to hepatic vein thrombosis).  Manifestations may be acute, 
subacute, or chronic; subacute cases often present with progressive abdominal 
discomfort, ascites (eg, abdominal distension, flank dullness), and hepatosplenomegaly (this 
may also be caused by PV directly).  Mild/moderate elevations in liver transaminases, 
bilirubin, and alkaline phosphatase also commonly occur. 

The diagnosis of Budd-Chiari syndrome is established with noninvasive imaging such 
as abdominal Doppler ultrasonography, which typically shows abnormal hepatic blood flow, 
hepatomegaly, splenomegaly, and ascites.  Patients with suspected PV (as in this case) should 
also undergo blood testing for the JAK2 V617F mutation, which is almost always positive. 

…….. 

Approximately 50% of patients with hepatocellular carcinoma have elevated serum alpha-
fetoprotein levels.  Although hepatocellular carcinoma can present with abdominal pain, 
mild/moderate polycythemia (due to ectopic erythropoietin production), and 
decompensated cirrhosis, most cases arise in those with chronic viral hepatitis or alcohol 
abuse.  In addition, the presence of aquagenic pruritis, severe polycythemia (HCT > 60%), and 
facial plethora make PV far more likely. 

Ultrasound-guided liver biopsy is generally indicated when patients have cirrhosis from 
unclear causes or a liver lesion that cannot be diagnosed with imaging. 

One of the most common coagulation 
inhibitors is lupus anticoagulant (LA), a 
type of an antiphospholipid antibody.  LA 
binds to the phospholipids used in most 
PTT tests and prevents them from inducing 
coagulation (thereby prolonging PTT).  This 
laboratory artifact is not improved with 
the addition of plasma (mixing test) but is 
resolved with the addition of 
phospholipids (which eventually 
overwhelm all the antibody binding sites). 

Patients with antiphospholipid antibodies 
may remain asx but are at increased risk 
for APLAS, which is associated with 
thromboembolism and fetal loss.  Most 
cases occur sporadically. 

….. 

Most patients with von Willebrand deficiency are asymptomatic, but a minority develop easy 
bruising or mucocutaneous bleeding.  PTT is sometimes prolonged because vWF acts as a 
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carrier for clotting factor VIII (degradation is increased in the setting of reduced von 
Willebrand factor).  However, a mixing study would correct PTT. 

Hemophilia B is an inherited deficiency of clotting factor IX.  Although it causes prolonged 
PTT, it corrects with mixing studies.  Furthermore, almost all cases present in early childhood 
and occur in male children (because it is X-linked recessive). 

DVT/PE in a young patients w/ no obvious risk factors (eg, immobility, recent travel, trauma) 
→ hypercoagulable disorder should be considered.  Testing is recommended in young (age 

<45) patients with a first-time 
unprovoked DVT/PE, patients 
with recurrent DVT/PE, and 
patients with unusual sites of 
thrombi (eg, cerebral, 
mesentery, portal veins). 

The most commonly found 
disorder is factor V Leiden (FVL), 
especially in Caucasian patients 
(4%-5% prevalence).  Most 
patients with FVL have an AD 
point mutation in the gene for 
factor V that makes it unable to 
respond to activated protein C, 

an innate anticoagulant. This mutation leads to slowed degradation of procoagulant active 
factor V, leading to continued thrombin formation and to slowed degradation of active 
factor VIII.  PT and aPTT can be normal as the major procoagulant effects are due to 
continued thrombin formation; the elements of the coagulation cascade that can be assessed 
by these laboratory tests are less likely to be predominantly affected. 

Patients who inherit FVL are at an increased risk for DVT and PE, although not all express this 
phenotype as most are heterozygous.  Those who are homozygous are at an even greater 
risk. 

…. 

Antiphospholipid antibodies (aPL Ab) cause venous and arterial thrombi, generally in 
patients with underlying conditions (eg, lupus).  These patients usually have a prolonged 
activated partial thromboplastin time that fails to correct on a mixing study due to the 
presence of aPL Ab acting as an inhibitor. 

Increased prothrombin biosynthesis is from a prothrombin gene mutation, an AD disorder 
that leads to the second-most common inherited thrombophilia, with especially high 
prevalence (2%) in Caucasian patients. 

Diagnostic criteria for antiphospholipid-antibody syndrome 
(1 clinical & 1 laboratory criterion must be met) 

41



Clinical 

Vascular thrombosis 
• Arterial/venous thrombosis 
Pregnancy morbidity 
• ≥3 consecutive, unexplained fetal losses before 10th week 
• ≥1 unexplained fetal loss after 10th week 
• ≥1 premature birth of normal neonate before 34th week due to 

preeclampsia, eclampsia, placental insufficiency 

Laboratory 
• Lupus anticoagulant 
• Anticardiolipin antibody (IgG/IgM – medium or high titer) 
• Anti-beta-2 glycoprotein 1 antibody (IgG/IgM – high titer) 

History of fetal loss and signs of systemic lupus erythematosus (eg, myalgias, arthralgias, 
photosensitivity) suggest antiphospholipid-antibody syndrome (APS). 

APS is characterized by the following: 

• Venous, arterial, or small vessel thromboembolic disease and/or pregnancy 
complications such as fetal loss 

• Laboratory evidence of an antiphospholipid antibody in the serum: lupus 
anticoagulant (LA), anticardiolipin antibody, and/or beta2-glycoprotein-I antibody 

Patients with antiphospholipid antibodies (particularly LA) generally have prolonged 
PTT because antiphospholipid antibodies bind the phospholipids used in most testing assays 
and prevent them from inducing coagulation.  This laboratory artifact will not be fixed by a 
1:1 mixing with normal plasma (unlike coagulation factor deficiency).  However, adding 
phospholipids to the testing assay will eventually overcome the presence of the inhibitor and 
normalize the PTT.  This is an indirect way of identifying LA antibodies; it is usually 
combined with other tests, such as the diluted Russell viper venom test or the kaolin 
clotting time test for diagnosis. 

………… 

Patients with rheumatologic disease can develop autoantibodies to von Willebrand factor, 
leading to acquired von Willebrand disease (vWD).  Acquired vWD is generally marked by 
easy bruising and mucosal bleeding (eg, epistaxis, gum bleeding, heavy menses), but fetal 
loss and thrombosis would be atypical. 

Factor V Leiden mutation is an altered form of coagulation factor V that renders it resistant 
to the anticoagulant effects of activated protein C.   

Erythropoiesis-
stimulating agents 
(ESA) 

All patients with significant renal failure and a hemoglobin <10 g/dL are candidates for ESAs 
after iron deficiency has been ruled out. 

Up to 30% of patients on erythropoietin therapy develop new or worsening hypertension, 
which typically occurs 2-8 weeks after treatment initiation.  Hypertension is generally mild 
but can be severe, leading to end-organ damage (eg, encephalopathy, seizures).  Large doses 
of erythropoietin or rapidly rising hemoglobin soon after administration increase the risk of 
hypertension.  Therefore, patients started on erythropoietin require close blood pressure 
monitoring. 
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… 

Cerebellar hemorrhage can present with headaches, nausea, retinal hemorrhages, altered 
mental status, and hypertension but would typically be associated with an abnormal 
neurologic examination.  Fibrinoid necrosis of renal arterioles is a sequela rather than a 
cause of severe uncontrolled hypertension. 

Osmotic shifts during hemodialysis can cause dialysis disequilibrium syndrome, which causes 
changes in neurologic status due to cerebral edema and may cause a headache and 
nausea.  It is not associated with severe hypertension  

Hemophilia Hemophilia A & B 

Inheritance • XLR 

Clinical 
features 

• Delayed/prolonged bleeding after mild trauma 
o Hemarthrosis, intramuscular hematomas 
o Gastrointestinal or genitourinary tract bleeding 
o Intracranial hemorrhage 

• Complications: hemophilic arthropathy 

Laboratory 
findings 

• ↑ Activated PTT 
• Normal platelet count & PT 
• Absent or ↓ factor VIII (hemophilia A) or factor IX 

(hemophilia B) activity 

Treatment 
• Factor replacement 
• Desmopressin for mild hemophilia A 

The most common sites of bleeding are the joints (80%), especially the 
knee.  Hemarthrosis presents with joint pain and swelling after minimal or no trauma, and 
episodes typically begin during toddlerhood when the child is ambulatory. 

Treatment involves replacing the missing factor with a recombinant or purified product. 

Red papules on the trunk and lips represent cutaneous arteriovenous malformations.  They 
can be seen in hereditary telangiectasia, an autosomal dominant disorder characterized by 
recurrent epistaxis and telangiectasias.   
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VWDz Von Willebrand disease (vWD) is the most common inherited bleeding disorder and is 
typically transmitted in an autosomal dominant fashion.  Therefore, a family history of 
prolonged bleeding is an important diagnostic clue.  Mostpatients are asymptomatic, but a 
minority (~1%) have easy bruising, skin bleeding, and mucosal bleeding (eg, menstruation), 
which can occasionally result 
in iron deficiency 
(microcytic anemia) due to chronic 
blood loss. 

VWD is associated with 
impaired quantity/activity of von 
Willebrand factor (vWF), a 
glycoprotein produced by 
endothelial cells and 
platelets.  VWF contributes to 
hemostasis by: 

1. Binding platelets to 
subendothelial components at the site of vascular injury and aggregating platelets to 
each other, leading to the formation of a platelet plug.  Therefore, patients with vWD 
have impaired platelet-endothelial bindingand platelet aggregation, which prolongs 
bleeding times. 

2. Acting as a carrier protein for factor VIII, which is part of the intrinsic (contact 
activation) coagulation cascade and contributes to fibrin clot formation. Factor VIII 
degrades rapidly when not bound to vWF. 

SLE Hematologic manifestations of SLE 

 Common mechanisms 
Uncommon 
mechanisms 

Anemia 

• Anemia of chronic disease 
• SLE nephritis 
• Iron deficiency anemia 

(gastrointestinal loss) 
• Immune hemolytic anemia 

• Medications 
• MAHA 
• Aplastic anemia 

Leukopenia 
• Immune-mediated 

destruction 

• Medications 
• Bone marrow 

dysfunction 

Thrombocytopenia 
• Immune-mediated 

destruction 

• Medications 
• TTP (↑ 

consumption) 

MAHA = microangiopathic autoimmune hemolytic anemia; SLE = systemic lupus 
erythematosus; TTP = thrombotic thrombocytopenic purpura. 

Joint pains, oral ulcer, hypertension, pancytopenia, impaired renal function suggest 
possible SLE, a systemic autoimmune disorder.  Severe thrombocytopenia (platelet count 
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<50,000/mm3) may manifests with common associated features of bleeding gums and heavy 
menstrual periods.  In the US, SLE occurs most commonly in African American, Hispanic, and 
Asian women.  Hematologic abnormalities occur in over half of SLE patients and include: 

• Anemia, resulting from immune destruction, but also from coexisting renal disease 
or chronic inflammation 

• Leukopenia (eg, neutropenia), often immune-mediated and correlating with disease 
activity 

• Thrombocytopenia, most commonly due to ITP. 

The presence of autoantibodies is the primary mechanism underlying the most common 
cytopenias in SLE.  Thrombocytopenia is most often caused by antiplatelet antibodies, which 
trigger increased destruction of platelets via immunoglobulin binding in peripheral blood 
vessels and subsequent macrophage phagocytosis.  Less commonly, thrombocytopenia can 
occur in SLE-associated hypercoagulable states in which platelets are consumed within 
thrombi (eg, TTP, associated with schistocytes; DIC, which can occur in APLAS). 

Manifestations of systemic lupus erythematosus 

Clinical 
symptoms 

• Constitutional: fever, fatigue & weight loss 
• Symmetric, migratory arthritis 
• Skin: butterfly rash & photosensitivity 
• Serositis: pleurisy, pericarditis & peritonitis 
• Thromboembolic events (due to vasculitis & 

antiphospholipid antibodies) 
• Neurologic: cognitive dysfunction & seizures 

Laboratory 
findings 

• Hemolytic anemia, thrombocytopenia & leukopenia 
• Hypocomplementemia (C3 & C4) 
• Antibodies: 

o ANA (sensitive) 
o Anti-dsDNA & anti-Sm (specific) 

• Renal involvement: proteinuria & elevated creatinine 

ANA = antinuclear antibodies; dsDNA = double-stranded DNA. 

……. 

Although splenic sequestration of immunoglobulin-bound platelets may occur downstream, 
the primary initiating mechanism for platelet destruction in SLE occurs in peripheral blood 
vessels via the abnormal formation of immune complexes.  In contrast, aberrant splenic 
sequestration occurs in conditions that increase portal pressure and splenic congestion, 
such as liver disease, hepatic vein thrombosis, or sickle cell anemia. Typically, the 
thrombocytopenia associated with these conditions is mild (60,000-150,000/mm3). 

Malignant invasion of BM, seen in leukemias and lymphomas, may cause 
pancytopenia.  Similarly, pancytopenia can be caused by ineffective hematopoiesis resulting 
from primary BM disorders (eg, MDS, aplastic anemia).   
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Dilutional thrombocytopenia can occur following massive transfusion of pRBCs or large-
volume IV fluid resuscitation, in which plasma volume is increased disproportionately to 
platelet count.   

ITP 
Immune thrombocytopenia 

Etiology 
• Platelet autoantibodies 
• Preceding viral infection 

Clinical 
findings 

• Petechiae, ecchymosis 
• Mucosal bleeding (eg, epistaxis, hematuria) 

Laboratory 
findings 

• Isolated thrombocytopenia <100,000/mm3 
• Few platelets (size normal to large) on peripheral smear 

  
Treatment 

• Children 
o Observe if cutaneous symptoms only 
o Glucocorticoids, IVIG, or anti-D if bleeding 

• Adults 
o Observation if cutaneous symptoms AND  

platelets ≥30,000/mm3 
o Glucocorticoids, IVIG, or anti-D if bleeding or 

platelets <30,000/mm3 

IVIG = intravenous immunoglobulin. 

ITP is an autoimmune disorder in which IgG autoantibodies against platelet membrane 
glycoproteins cause increased plateletdestruction and inhibition of platelet 
production.  Presentation is most common in healthy children (age 2-5) or adolescents 
with petechiae, ecchymoses, and mucosal bleeding (eg, epistaxis, heavy menses).  Other 
than bruising, physical examination is generally unremarkable.  Patients have a normal liver 
span (eg, 6-12 cm at midclavicular line) andnonpalpable spleen. 

Although ITP is a common cause of isolated thrombocytopenia (ie, normal hematocrit and 
leukocytes), it is a diagnosis of exclusion.  Prolonged bleeding warrants workup with 
coagulation tests (PT, PTT, fibrinogen), which are normal in patients with ITP.  Observation 
alone is sufficient for mild ITP (cutaneous manifestations) in children, whereas 
glucocorticoids, anti-D immune globulin (if Rh-positive and Coombs-negative), or intravenous 
immunoglobulin is the treatment for bleeding.  Hormonal therapy may also be considered in 
patients with heavy menses. 

…… 

Malignant infiltration of the bone marrow, as seen in leukemia, typically results in 
pancytopenia.  It is unlikely in this patient with isolated thrombocytopenia and no 
hepatosplenomegaly. 
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ITP is usually diagnosed after 
excluding other possible causes of 
thrombocytopenia based on 
history, physical examination, 
complete blood count, and 
peripheral blood smear.  It is also 
important to rule out 
pseudothrombocytopenia due to 
platelet clumping by EDTA, 
abciximab administration, or 
inadequate anticoagulation of the 
blood sample. 

Thrombocytopenia can be due to 
increased platelet destruction, 
decreased platelet production, 

dilutional, or splenic sequestration 
(Table).  Thrombocytopenia may be the presenting 
finding in up to 5%-10% of patients with chronic 
HIVinfection.  Therefore, all patients with presumed 
ITP should be tested for HIV and hepatitis C virus as 
platelet counts can be affected by treating the 
underlying disease.  Bone marrow biopsy may be 
required in patients with negative tests and 
unexplained thrombocytopenia. 

….. 

The Schilling test historically was used to determine 
whether a patient had vitamin B12 deficiency due 
to pernicious anemia or a malabsorption syndrome. 

Immune thrombocytopenic purpura 

Epidemiology 

• Commonly acquired form of thrombocytopenia 
• Autoantibody formation 
• Often recent viral infection or comorbidity (eg, HIV, HCV, 

CLL) 

Manifestations 

• Frequently asymptomatic 
• Mucocutaneous bleeding (eg, menorrhagia, epistaxis) 
• Ecchymoses, petechiae, purpura 
• Severe hemorrhage is rare 

Diagnosis 

• Diagnosis of exclusion 
• Normal coagulation tests, platelet morphology (peripheral 

smear) 
• HIV, HCV testing (commonly induces ITP) 
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Treatment 
• Observation if no bleeding & platelets >30,000/mm3 
• Corticosteroids if platelets <30,000/mm3 
• IVIG & platelet transfusion if hemorrhage 

CLL = chronic lymphocytic leukemia; HCV = hepatitis C virus; ITP = immune 
thrombocytopenic purpura; IVIG = intravenous immunoglobulin. 

Immune thrombocytopenia (ITP) is an acquired disorder marked by the formation of 
autoantibodies to platelet surface glycoproteins, which increases platelet clearance in the 
spleen and inhibits megakaryocytosis.  In ITP, platelet counts fall to <100,000/mm3, leading 
to prolonged skin/mucosal bleeding (eg, menstrual, nasal), ecchymosis, and petechiae. 

ITP is a diagnosis of exclusion; therefore, other causes of thrombocytopenia (eg, drug-
induced thrombocytopenia, liver disease, hypersplenism, microangiopathic disorders, bone 
marrow abnormalities) must be ruled out.  In ITP, leukocyte count, erythrocyte count, 
and coagulation studies are normal; peripheral blood smear usually shows normal platelet 
morphology (both normal-sized and large platelets may be seen due to increased platelet 
turnover). 

ITP is categorized as either primary (no 
discernible cause) or secondary (due to 
an underlying condition).  HIV and 
hepatitis C testing are the most 
common secondary causes, so testing 
for these 2 conditions is generally 
performed.  Additional testing is 
warranted when specific signs or 
symptoms of another disorder are 
present.   

……………… 

Ascorbic acid (vitamin C) deficiency 
causes impaired collagen synthesis and 
can lead to ecchymosis and palpable purpura.  However, most cases occur in severely 
malnourished individuals or those who use alcohol or illicit drugs. 

Platelet aggregation testing evaluates for rare disorders of platelet function and is generally 
indicated in those who have normal platelet count and prolonged bleeding times.  This 
patient's thrombocytopenia makes ITP far more likely; platelet aggregation testing would not 
be indicated. 

Von Willebrand disease (vWD) is associated with impaired platelet aggregation, which 
occasionally causes bruising and prolonged mucosal bleeding.  However, platelet count and 
PT are normal; PTT is sometimes prolonged due to increased destruction of factor VIII. 

TTP  

Thrombotic thrombocytopenic purpura 
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Pathophysiology 
• ↓ ADAMTS13 level → uncleaved vWF multimers → 

platelet trapping & activation 
• Acquired (autoantibody) or hereditary 

Clinical features 

• Hemolytic anemia (↑ LDH, ↓ haptoglobin) 
with schistocytes 

• Thrombocytopenia (↑ bleeding time, normal 
PT/PTT) 

Sometimes with: 
• Renal failure 
• Neurologic manifestations 
• Fever 

Management 
• Plasma exchange 
• Glucocorticoids 
• Rituximab 

LDH = lactate dehydrogenase; vWF = von Willebrand factor. 

Thrombotic thrombocytopenic purpura (TTP) is a life-threatening disorder of the 
microvasculature characterized by the formation of small vessel thrombi that consume 
platelets, shear red blood cells, and often cause end organ damage (primarily renal and 
central nervous system).  This patient has several manifestations of the classic pentad of TTP, 
which includes thrombocytopenia, microangiopathic hemolytic anemia(MAHA), renal 
insufficiency, neurologic changes (eg, acting "weird"), and fever. 

TTP is usually due to an acquired autoantibody to ADAMTS13, a plasma protease that cleaves 
von Willebrand factor (vWF) off the endothelial surface.  As ADAMTS13 levels fall (due to the 
antibody), vWF multimers accumulate on the endothelial wall, trapping platelets at areas of 
high shearing force (eg, small arterioles, capillaries) and leading to the formation of thrombi. 

TTP is typically a disease of young adults (unlike hemolytic uremic syndrome, which primarily 
affects children) and is often idiopathic but may be triggered by infections (eg, HIV), 
malignancy, or medications.  Diagnosis is based primarily on clinical and 
laboratory data.  Evidence of thrombocytopenia and MAHA (eg, increased levels of indirect 
bilirubin, aspartate aminotransferase [AST], alanine aminotransferase [ALT], and lactate 
dehydrogenase, with a reticulocyte count >2.5%) should always raise suspicion for 
TTP.  A manual peripheral blood smear is a crucialtest in the diagnostic workup and would 
show signs of intravascular hemolysis (eg, schistocytes, helmet cells, triangle cells). 

Without treatment, the mortality rate from TTP is as high as 90%; therefore, TTP must 
be treated emergently with plasma exchange.  Glucocorticoids are often added. 

…… 

Flow cytometry can be used to measure CD4 counts in patients with HIV or to identify 
specific lymphocyte populations when certain types of lymphoma are suspected. 
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TTP is marked by the pentad of: 

• Thrombocytopenia 
• Microangiopathic hemolytic anemia (MiHA) 
• Renal insufficiency 
• Neurologic changes (eg, headache, confusion, coma, stroke) 
• Fever 

TTP is caused by a deficiency of plasma protease ADAMTS13 (due to the formation of an 
autoantibody).  In the absence of this protease, long chains of von Willebrand factor 
accumulate on the endothelial wall, trapping platelets and generating thrombi in areas of 
high shearing force (eg, arterioles, capillaries). 

TTP is life threatening and must be treated emergently with plasma exchange (PEX).  PEX 
removes the patient's plasma and replaces it with donor plasma.  This replenishes ADAMTS13 
and removes the autoantibodies.  Without emergent PEX, the mortality rate is approximately 
90%. 

TTP is closely related to HUS.  Both cause MiHA and thrombocytopenia.  Unlike TTP, HUS is 
typically associated with Escherichia coli O157:H7 and is primarily a disorder of the renal 
system; neurologic findings and fever are uncommon. 

Red blood cell transfusions are considered for life-threatening bleeding or a hemoglobin <7 
g/dL (and possibly higher in patients with coronary artery disease). 

SRC This patient's marked hypertension and acute kidney injury in the setting of systemic 
sclerosis (scleroderma) suggests scleroderma renal crisis (SRC), which can occur in up to 
20% of patients with diffuse cutaneous systemic sclerosis (SSc).  SRC usually occurs within the 
first 5 years of SSc diagnosis.  The likely mechanism involves increased vascular permeability, 
activation of the coagulation cascade, and increased renin secretion.  Patients typically 
develop sudden onset of renal failure (without previous kidney disease), and malignant 
hypertension (eg, headache, blurry vision, nausea).  Urinalysis can be normal or show mild 
proteinuria.  Peripheral blood smear can show microangiopathic hemolytic anemia (similar to 
hemolytic uremic syndrome/thrombotic thrombocytopenic purpura) or disseminated 
intravascular coagulation with fragmented red blood cells (eg, schistocytes) 
and thrombocytopenia. 

…… 

Burr cells (also known as echinocytes) are 
spiculated appearing red blood cells (RBCs) 
with serrated edges that can be seen 
in liver disease and end-stage renal disease 
(ESRD).  However, burr cells are less common in 
the acute kidney injury seen in SRC. 
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 Howell-Jolly (HJ) bodies are basophilic remnants 
of the nucleus that appear as small, black pellets in 
RBCs.  They are seen in patients with a history of 
splenectomy or functional asplenia.   

 

 

 

 

 Spur cells (acanthocytes) are RBCs with 
irregularly sized and spaced projections that are 
most commonly seen in liver disease. 

 

 

 

 

 

Target cells are red blood cells with a central density surrounded by pallor (bull's eye 
appearance).  They are usually seen in patients with hemoglobinopathies (eg, thalassemia) or 
chronic liver disease (especially obstructive liver disease). 

CACS Cancer-related anorexia/cachexia syndrome (CACS) is a hypercatabolic state associated 
with weight loss, anorexia, and an excessive reduction in skeletal muscle.  Weight loss is 
multifactorial and thought to be a result of systemic inflammation in addition to caloric 
reduction.  Nutritional counseling and supplementation with enteral or parenteral feeding do 
little to reverse CACS.  Pharmacologic intervention with progesterone analogues 
(eg, megestrol acetate) or corticosteroids is effective at increasing appetite, causing weight 
gain, and improving well-being.  In patients with longer life expectancies, progesterone 
analogues are preferred over corticosteroids due to their decreased incidence of side effects. 
…… 
Androgens (fluoxymesterone) are less effective appetite stimulants than progesterone 
analogues or corticosteroids. 

Benzodiazepines are useful in cancer patients suffering from acute anxiety or temporary 
sleep disturbances but are not routinely used in CACS. 

SSRIs can be beneficial in patients with anorexia secondary to underlying 
depression.  Because this patient lacks other symptoms of depression (eg, depressed mood, 
sleep disturbance, lack of interest), this medication is not likely to be helpful. 

Although synthetic cannabinoids like dronabinol are useful in advanced HIV cachexia, large 
studies have demonstrated little benefit in anorexia and weight gain in CACS.  The reasons 
for this remain unclear, but the cachexia in HIV may operate somewhat differently than that 
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due to cancer.  Although cannabinoids are mildly better than placebo in cancer-related 
cachexia, progesterone analogues are far superior. 

TLS  

Tumor lysis syndrome (TLS) 

Risk • Initiation of cytotoxic chemotherapy 

Manifestations 

• Severe electrolyte abnormalities 
o ↑ Phosphorus, potassium, uric acid 
o ↓ Calcium 

• Acute kidney injury (due to uric acid/calcium 
phosphorus) 

• Cardiac arrhythmias 

Treatment 
• Continuous telemetry 
• Aggressive electrolyte monitoring/treatment 

Ppx 
• IV fluids 
• Allopurinol or rasburicase 

 

Hypocalcemia – Phosphate binds and precipitates calcium, reducing intravascular levels. 

Symptoms of TLS are primarily due to electrolyte abnormalities and include nausea, vomiting, 
diarrhea, muscle cramps, seizures, and tetany.  Cardiac arrhythmias (hyperkalemia, 
hypocalcemia) and acute kidney injury (renal tubule deposition of uric acid and/or calcium 
phosphate) are common complications. 
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HL Hodgkin lymphoma (HL) 

Epidemiology 
• Bimodal peak incidence: age 15-35 & >60 
• Association with EBV in the immunosuppressed 

Manifestations 

• Painless lymphadenopathy 
• Mediastinal mass 
• B symptoms (ie, fever, sweats, weight loss) 
• Pruritus 

Diagnosis 
• Lymph node biopsy 
• Reed-Sternberg cells on histology 

EBV = Epstein-Barr virus. 

A patient had several weeks of fatigue, nonproductive cough, and retrosternal heaviness and 
then developed acute chest pain at a party.  Although evaluation reveals no evidence of 
acute coronary syndrome (eg, normal ECG and troponin), the presence of a large mediastinal 
mass, elevated lactate dehydrogenase (LDH), and eosinophilia raise strong suspicion for 
Hodgkin lymphoma (HL). 

HL is a lymphoid neoplasm that most often affects those age 15-35 or >60.  It generally 
develops in a single lymph node and spreads to contiguous nodes via the lymphatic and 
thoracic ducts.  Although most patients have painless peripheral lymphadenopathy in the 
cervical/supraclavicular chains, approximately 50% of cases are marked by 
significant mediastinal lymphadenopathy.  This can compress adjacent structures and lead 
to a nonproductive cough, shortness of breath, and/or retrosternal chest pain. 

Patients with HL occasionally present with severe pain in areas of lymphadenopathy 
following exposure to small quantities of alcohol, as likely occurred in this patient with a 
mediastinal mass who developed severe chest pain after drinking a beer.  The etiology is 
unclear but may be due to vasodilation in the lymph node following alcohol exposure causing 
capsular distension.  Patients also frequently have long-standing fatigue, B symptoms, and 
pruritus.  Laboratory evaluation often reveals normocytic anemia, eosinophilia (tumor cells 
secrete cytokines that generate eosinophils), lymphopenia, and elevated LDH (associated 
with high tumor burden).  The diagnosis is made when Reed-Sternberg cells are identified on 
lymph node biopsy. 

…… 

Germ cell tumors: most cases arise in individuals age 20-40 (not 65). 

Sarcoidosis: The ACE level (not LDH) is usually elevated. 

Thymomas:  Many patients with thymoma develop myasthenia gravis as a paraneoplastic 
syndrome. 

53



HL usually arises in a single lymph node and disseminates to contiguous nodes via the 
lymphatic and thoracic ducts.  Patients generally present with painless peripheral LAD, 
particularly in the cervical and supraclavicular chains.  Significant mediastinal LAD also occurs 
in ~50% of cases and may lead to cough, shortness of breath, or chest pain.  Most patients 
have long-standing B symptoms (eg, fever, 
night sweats, weight loss) and pruritus (a 
paraneoplastic process classically associated 
with HL and likely due to cytokine and 
interleukin release). 

Individuals with unexplained LAD and findings 
concerning for malignancy (eg, supraclavicular 
LAD) require excisional lymph node 
biopsy.  Malignant Reed-Sternberg 
cells admixed with nonneoplastic inflammatory 
cells are diagnostic of HL. 

…… 

ANAs are elevated in SLE, which can cause fatigue, fever, and painless peripheral LAD in the 
cervical, axillary, or inguinal chains.  However, supraclavicular LAD is quite uncommon and 
strongly suggests malignancy.  In addition, HL patients has no diagnostic features of SLE (eg, 
malar rash, arthralgia, serositis). 

Heterophile antibody testing can diagnose infectious mononucleosis, which often causes 
fatigue, fever, and peripheral LAD (primarily in the cervical chain).  However, most patients 
have sore throat and evidence of pharyngitis on examination, and almost all cases resolve 
within a month.  In addition, LAD tends to be tender, and splenomegaly is common. 

RPR testing can assist in the diagnosis of syphilis.  Secondary syphilis often causes painless 
peripheral LAD (characteristically in the epitrochlear nodes).  However, supraclavicular LAD is 
uncommon, and most patients have a diffuse, symmetric maculopapular rash that includes 
the palms and soles. 

Polycythemia vera: most cases occur in patients age >60. 

Tuberculin skin testing can identify those who have been exposed to tuberculosis.  Although 
tuberculosis lymphadenitis is a common cause of painless peripheral LAD in developing 
countries, it is uncommon in the United States.  In addition, fever is somewhat uncommon, 
pruritus is atypical, and this patient has no risk factors for exposure (eg, incarceration, travel 
to an endemic region). 
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Hodgkin lymphoma, a lymphoid neoplasm with peak incidence in early adulthood and in 
those age >60.  Most cases come to clinical attention due to painless lymphadenopathy in 
the cervical and/or supraclavicular chains or after chest radiograph shows a mediastinal 
mass.  B symptoms are present in approximately 40% of cases. 

The diagnosis is generally made by excisional lymph node biopsy; those with no clear 
evidence of peripheral lymphadenopathy on physical examination usually undergo imaging to 
identify a potential biopsy site.  Positron emission tomography (PET) scan with 18-
fluorodeoxyglucose (FDG), an analog of glucose, is often the imaging test of 
choice.  Neoplastic cells (eg, supraclavicular and mediastinal lymph nodes in this 
patient) have a high metabolic rate and readily take up radiotracer on PET 
scan.  However, radiotracer also pools in healthyorgans with high glucose 
requirements such as the brain, kidneys, and liver; excretion of radiotracer also leads to 
enhancement throughout the urinary collecting system. 

….. 

Glioblastoma multiforme would cause focal FDG uptake in the brain lesion. 

NHL A patient with HIV has diffuse lymphadenopathy (LAD), intermittent fevers, and night 
sweats.  Although this constellation of findings can be seen in untreated HIV, the presence of 
an undetectable viral load indicates compliance with antiretroviral therapy.  Therefore, the 
differential diagnosis primarily includes hematologic malignancy, rheumatic disease, and 
other systemic infections.  Given the presence of supraclavicular, epitrochlear, and 
mediastinal LAD, a lymphoid neoplasm such as non-Hodgkin lymphoma (NHL) is most likely. 

Patients with HIV are at a dramatically elevated risk of malignancy due to immune 
dysregulation and impaired cytokine signaling.  This limits the ability of patrolling cytotoxic T-
cells to induce apoptosis in cells that have accumulated genomic mutations.  It also promotes 
reactivation of latent oncogenic viruses, which can cause AIDS-defining malignancies such as 
invasive cervical carcinoma (human papillomavirus), Kaposi sarcoma (human herpesvirus 
8), CNS system lymphoma (Epstein-Barr virus [EBV]), and NHL. 

Approximately 10% of patients with AIDS develop NHL; nearly all cases in this population are 
linked to the reactivation of EBV and the subsequent production of oncogenic viral 
proteins.  Major manifestations include diffuse LAD, which may involve the epitrochlear, 
supraclavicular, and mediastinal (enlarged cardiac silhouette) lymph nodes.  B symptoms (eg, 
night sweats, fevers, weight loss) are generally present.  Diagnosis is usually made by 
excisional lymph node biopsy. 

….. 

Bartonella henselae, the causative pathogen of cat scratch disease, can cause regional LAD in 
the epitrochlear, supraclavicular, and cervical chains.  However, the LAD is usually tender and 
erythematous, and mediastinal LAD is atypical. 

Long-standing lymphadenopathy raises suspicion for follicular lymphoma (FL), a common 
form of NHL that often presents in elderly patients. Most cases present in an indolent fashion 
with months or years of painless peripheral lymphadenopathy in the cervical, axillary, or 
inguinal region.   Although hilar and mediastinal lymphadenopathy occurs, large mediastinal 
masses are rare.  The lymphadenopathy can wax and wane.  B symptoms (eg, night sweats, 
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fever, weight loss) and laboratory abnormalities (eg, elevated LDH, cytopenia; normal CBC) 
are generally absent. 

Follicular lymphoma is usually diagnosed with excisional LN biopsy.  Histopathology typically 
shows nodular growth of follicular lymphocytes, and immunophenotyping most often reveals 
(in ~85% of cases) a translocation between chromosomes 14 and 18 that leads to 
the overexpression of BCL-2, an oncogene that prevents apoptosis. 

……… 

ANA is a diagnostic marker for SLE. Although patients with uncontrolled SLE sometimes have 
peripheral LAD, other diagnostic manifestations (eg, arthralgia, rash, serositis, cytopenia) are 
usually present. 

Disseminated histoplasmosis can cause peripheral LAD, but almost all cases are accompanied 
by fever, fatigue, weight loss, and laboratory abnormalities (eg, transaminase elevation, 
anemia of chronic disease). 

Certain drugs (eg, phenytoin) can cause painless peripheral LAD without other symptoms. 

A patient with long-standing SLE has fatigue, low-grade fevers, and 
lymphadenopathy.  Although these symptoms can be seen in the setting of an acute SLE 
flare, additional manifestations of the disease (eg,  joint symptoms, rash, oral ulcers, 
serositis) are usually present.  Furthermore, patients with well-controlled SLE rarely have 
significant weight loss and elevated LDH levels.  Given this constellation of findings, the most 
likely diagnosis is non-Hodgkin lymphoma (NHL). 

Patients with chronic autoimmune diseases (eg, SLE, Sjögren syndrome) are at increased risk 
for NHL due to persistent B-cell stimulation, immune dysregulation, and exposure to 
immunosuppressive agents (eg, hydroxychloroquine).  NHL often presents with 
progressive, painless LAD and B symptoms (eg, weight loss, fever, night sweats).  Laboratory 
evaluation often reveals elevated LDH, likely due to tumor burden, liver involvement, or 
occasional hemolysis.  Confirmation is usually made by excisional lymph node biopsy. 

….. 

Although the risk of most lymphoproliferative disorders is elevated in patients with 
autoimmune disease, ALL generally manifests in children, not adults.  Bone pain is often a 
prominent complaint.  In addition, CBC usually shows significant neutropenia and 
thrombocytopenia, with a WBC count that can be decreased or markedly elevated. 

Infectious mononucleosis often causes peripheral LAD, fatigue, and low-grade fever, but 
most patients have a sore throat/pharyngitis.  Furthermore, significant weight loss and LDH 
elevation would be atypical. 

Certain medications (eg, phenytoin) can cause painless peripheral LAD with or without signs 
of serum sickness (eg, fever, rash, arthralgia).  However, hydroxychloroquine does not 
typically cause these manifestations. 

TB is a leading cause of peripheral LAD in the developing world.  Although it is more likely to 
arise in those taking immunosuppressive agents, patients with tuberculosis 
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lymphadenopathy rarely have systemic manifestations such as fevers or weight loss.  Those 
with disseminated tuberculosis usually have pulmonary symptoms. 

AML Acute myeloid leukemia 

Background 
• Most common adult acute leukemia 
• Median age 65 

Manifestations 

• Fatigue is common (other B symptoms unusual) 
• Often presents with symptoms from cytopenias: 
o Fatigue, weakness (anemia) 
o Bleeding, bruising (thrombocytopenia) 
o Infection (granulocytopenia) 

• Hepatosplenomegaly/lymphadenopathy rare 
• Disseminated intravascular coagulation (if APML) 

Laboratory 
• Cytopenias (leukocytes may be ↑, normal or ↓) 
• Elevated lactate dehydrogenase 
• Peripheral smear - usually myeloblasts with Auer rods 

Diagnosis 
• Bone marrow biopsy - usually hypercellular with 

myeloid blasts 

APML = acute promyelocytic leukemia. 

Examination may show pallor and ecchymosis, but lymphadenopathy and 
hepatosplenomegaly are rare.  Leukocyte count may be elevated (sometimes 
>100,000/mm3), normal, or low. 

One unique type of AML is APML, which is characterized by life-threatening coagulopathy 
due to disseminated intravascular coagulation (prolonged PT/active PTT, 
hypofibrinogenemia).  In APML, bone marrow biopsy would revealatypical promyelocytes. 

…… 

Multiple myeloma is associated with monoclonal protein on electrophoresis and may 
sometimes cause pancytopenia (isolated anemia is most common). 
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Confirmation of the diagnosis of APL requires cytogenic analysis for the characteristic 
mutation, the fusion of the promyelocytic leukemia gene and the retinoic acid receptor alpha 
gene (t[15;17]). 

APL is considered a medical emergency due to the high risk of 
pulmonary/cerebrovascular hemorrhage from tumor-induced consumptive 
coagulopathy.  Although the exact mechanism 
is unclear, APL appears to promote a bleeding 
diathesis via the activation of tissue factor 
(disseminated intravascular coagulation) and 
the increased generation of plasmin (primary 
hyperfibrinolysis).  Urgent treatment with all-
trans retinoic acid, which promotes 
differentiation of the atypical promyelocytes, 
is required to prevent life-threatening 
bleeding complications and induce long-term 
remission. 

CML Chronic myeloid leukemia (CML) is a clonal 
myeloproliferative disorder driven by the 
abnormal fusion gene BCR-ABL due to 
t(9;22).  This gene 
causes leukemogenesis due to a 
constitutively active tyrosine kinase.  First-
line treatment for most CML patients 
involves TK inhibitors such 
as imatinib.  Although these drugs are not 
curative, they often can induce long-term 
remission. 

Patients with CML may present asx, 
although fatigue, night sweats, weight loss, and abdominal fullness (due to splenomegaly) are 
not uncommon.  Patients may experience weight loss and early satiety from 
splenomegaly.  Peripheral blood smear in CML reveals dramatic leukocytosis (often 
>100,000/mm3) with absolute basophilia and a shift toward very early neutrophil 
precursors (promyelocytes, myelocytes). 

…….. 

DNA methylation mutations are found in many 
hematologic malignancies including AML and 
certain MDSs.  Drugs are available to counter the 
effects of these mutations. 
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CML is marked by a dramatic 
leukocytosis (often but not always 
>100,000/mm3), absolute basophilia, and 
a preponderance of early immature 
neutrophil precursors (promyelocytes, 
myelocytes). LAP score is usually low. 

CML is often found on routine blood 
work in asymptomatic patients but may 
present with fatigue, weight loss, night 
sweats, or abdominal fullness (from 
splenomegaly).  Thrombocytosis and 
anemia are common. 

…… 

In patients with an elevated red blood cell count, the absence of measurable erythropoietin 
in urine may suggest polycythemia vera. 

Patients with disseminated TB can present with night sweats, fevers, and weight loss.   

The Coombs test is used to detect antibodies on the surface of red blood cells as is often seen 
in AIHA.  AIHA is common in some hematologic malignances (eg, CLL).   

Auer rods are seen in many forms of AML. AML tends to present relatively acutely with 
manifestations related to pancytopenia such as bleeding or infection.  In addition, 
myeloblasts would be expected on peripheral smear examination.  CML patients have a more 
indolent presentation with thrombocytosis and leukocytosis. 
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CLL 

 

In an elderly patient, severe lymphocytosis combined with hepatosplenomegaly, 
lymphadenopathy, and bicytopenia (anemia, thrombocytopenia) strongly suggests 
underlying chronic lymphocytic leukemia (CLL).  Although patients with CLL have high white 
blood cell counts, their immune systems are abnormal; hypogammaglobulinemia and defects 
in cell signaling increase the risk and severity of infections (a major complication of CLL). 

CLL is diagnosed by flow cytometry (showing a clonality of mature B cells). 

………. 

Although splenomegaly, lymphadenopathy, and lymphocytosis can occur with IM, 
leukocytosis is generally mild (12,000-18,000/mm3) and cytopenias are rare. 

The JAK2 mutation is associated with myeloproliferative diseases, particularly polycythemia 
vera (PV).  PV can lead to splenomegaly but usually causes an elevated hematocrit (>50%), 
thrombocytosis, and thrombotic complications. 

Lymph node (LN) biopsy is not generally needed to diagnose CLL.  Flow cytometry is the test 
of choice.  LN biopsy is useful in diagnosing some lymphomas (eg, Hodgkin lymphoma, non-
Hodgkin lymphoma). 

The anemia of lymphoproliferative disorders, such as leukemia and lymphoma, is due to the 
replacement of RBC progenitor cells with cancer cells in the bone marrow.  Treatment of the 
malignancy may improve the patient's anemia, though many chemotherapeutic agents are 
myelosuppressive. 
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Chronic lymphocytic leukemia (CLL) is the MC type of leukemia in the US.  It is almost always 
seen in the elderly (median age at diagnosis is 70).  Patients are often asx but can present 
with extreme fatigue, B symptoms (eg, night sweats, fevers), infection, or weight loss. LAD 
and splenomegaly are often present on physical examination.  Dramatic lymphocytosis is the 
classic hallmark of CLL.  Peripheral smear reveals mature lymphocytes with the presence 
of smudge cells (a pathognomonic characteristic of CLL). 

…… 

CML is a myeloproliferative disease of neutrophil lineage.  Peripheral blood smear shows a 
massive leukocytosis with a variety of neutrophil precursor cells (eg, promyelocytes, 
myelocytes).  CLL patient has a dramatic elevation in lymphocytes, not neutrophils. 

Hairy cell leukemia (HCL is a rare lymphocytic leukemia that often presents with 
splenomegaly and pancytopenia (including leukopenia).  In CLL, leukocyte count is very 
elevated. 

HL often presents with painless lymphadenopathy and B symptoms (night sweats, fevers) in 
the setting of a normal peripheral blood smear and complete blood count.  Massive 
lymphocytosis is unlikely in Hodgkin lymphoma. 

Patients with lymphoblastic leukemia have a dramatic increase in blasts on peripheral blood 
smear.  These patients also tend to be more acutely symptomatic (eg, infections due to 
neutropenia, bleeding due to thrombocytopenia, B symptoms, splenomegaly). 

HCL Hairy cell leukemia 

Features 
• Clonal B-cell neoplasm 
• Middle-age/older adults 
• BRAF mutation 

Manifestations 

• Pancytopenia due to bone marrow fibrosis 
o Granulocytopenia (infections) 
o Anemia (fatigue, weakness) 
o Thrombocytopenia (bleeding, bruising) 

• Splenomegaly (early satiety) 
• Hepatomegaly/lymphadenopathy rare 

Diagnosis 
• Peripheral smear – "hairy" leukocyte cells 
• Bone marrow biopsy with flow cytometry 

Treatment 
• Chemotherapy (for moderate/severe) 
• Life expectancy is often near-normal 

A patient with 2 recent episodes of pneumonia has splenomegaly, anemia, 
thrombocytopenia, mild leukocytosis, and peripheral blood smear evidence of a leukocyte 
with "hairy" cytoplasmic projections suggesting the diagnosis of hairy cell leukemia. 

HCL is a chronic B-cell malignancy that occurs primarily in people age >50.  Manifestations 
arise due to the neoplastic infiltration of the bone marrow, spleen, and peripheral blood as 
follows: 
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• Bone marrow infiltration – causes bone marrow fibrosis with cytopenias.  This may 
lead to recurrent infections (granulocytopenia), bleeding/bruising 
(thrombocytopenia), or fatigue/weakness (anemia). 

• Splenic infiltration – causes splenomegaly.  Mass effect may lead to symptoms of 
abdominal fullness or early satiety (gastric compression). 

• Peripheral blood infiltration – peripheral blood smear shows abnormal circulating 
lymphocytes with "hairy"cytoplasmic projections.  Although most patients are 
leukopenic due to bone marrow infiltration, a minority have mild leukocytosis due to 
increased circulating lymphocytes. 

Hairy cell leukemia does NOT typically cause hepatomegaly, LAD, or B symptoms.  Diagnosis 
requires bone marrow biopsy with flow cytometry. 

…….. 

Acute lymphoblastic leukemia (ALL) is seen 
primarily in children (not adults) and usually 
manifests with symptoms related to 
neutropenia, anemia, or 
thrombocytopenia.  LAD is common, and 
peripheral blood smear typically 
shows lymphoblasts (small cells, scant 
cytoplasm). 

CLL is usually characterized by significant 
leukocytosis (often >100,000/mm3), LAD and B 
symptoms (unlike this patient).  Peripheral 

smear typically shows "smudge cells". 

Gaucher disease is a lysosomal storage disease that may manifest with massive splenomegaly 
and cytopenias.  However, hepatomegaly is universal. 

Infectious mononucleosis may be associated with splenomegaly and atypical 
lymphocytosis.  However, patients tend to be young and have the classic triad of fever, 
tonsillar pharyngitis, and lymphadenopathy. 

Myelodysplastic syndrome (MDS) is a malignant stem cell disorder that may cause anemia, 
leukopenia, and/or thrombocytopenia.  Splenomegaly and leukocytosis are not typical. 
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Bone metastasis Asymptomatic or mild hypercalcemia (calcium <12 mg/dL) does not require urgent therapy, 
but hypercalcemia of malignancy may worsen over time.  Bisphosphonates (eg, zoledronic 
acid) inhibit the osteoclastic activity of bone, stabilizing destructive bony tumors and 
reducing the risk of skeletal-related events such as pathologic fracture and malignant 
hypercalcemia. 

….. 

Corticosteroids are useful for hypercalcemia related to granulomatous disease as they reduce 
calcitriol release from activated mononuclear cells.  However, they are not effective in 
hypercalcemia of malignancy, which operates via different mechanisms. 

Loop diuretics can be used in patients who have moderate or severe hypercalcemia with 
volume overload from heart failure or renal insufficiency, but these drugs are not 
recommended for routine use otherwise. 

Opioids are the first-line treatment for metastatic bone pain that is not adequately controlled 
by acetaminophen or nonsteroidal anti-inflammatory drugs.  If the patient is 
achieving adequate pain relief with acetaminophen; therefore, additional pain control is 
unnecessary. 

Radiation therapy can treat moderate to severe pain caused by bone metastases.  However, 
it would not be indicated if the patient only has mild pain. 

Osteoblastic 
metastasis 

Prostate adenocarcinoma is the most common cancer in men and often presents with 
manifestations of metastatic disease.  Symptoms usually arise after spread to the axial 
skeleton (vertebral bodies, ribs) with resultant progressive lower back pain or acute 
functional issues (eg, motor weakness, incontinence) from pathologic fracture or spinal cord 
impingement. 

Unlike many other forms of metastatic cancer to the spine, prostate cancer usually causes 
pure osteoblastic lesions.  This leads to normal or low serum calcium (unlike osteolytic 
disease), elevations in alkaline phosphatase, and imaging evidence of focal, sclerotic bone 
lesions.  Further evaluation with a radionuclide bone scan and prostate-specific antigen test 
is required.  A prostate biopsy is likely needed. 

…. 
 Paget disease is a common disorder of bone remodeling that is often asymptomatic and 
diagnosed after incidentally discovering an elevated alkaline phosphatase.  Radiographs 
typically reveal osteolytic lesions or mixed osteolytic/osteoblastic lesions (not osteoblastic 
alone). 

CKD often causes hyperphosphatemia (as in this patient), hypocalcemia, and secondary 
hyperparathyroidism and is frequently associated with renal osteodystrophy.  Manifestations 
include increased bone turnover, with radiographic evidence of widespread osteopenia and 
subperiosteal bone reabsorption (not focal, sclerotic lesions). 

Hereditary 
hemochromatosis 
(HH) 

Clinical manifestations of hereditary hemochromatosis 

Skin Hyperpigmentation (bronze diabetes) 

MSk Arthralgia, arthropathy & chondrocalcinosis 
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GI 
Elevated hepatic enzymes with hepatomegaly (early), cirrhosis 
(later) & increased risk of hepatocellular carcinoma 

Endo Diabetes mellitus, secondary hypogonadism & hypothyroidism 

Cardiac 
Restrictive or dilated cardiomyopathy & conduction 
abnormalities 

Infections 
Increased susceptibility to Listeria, Vibrio vulnificus & Yersinia 
enterocolitica 

Disease progression typically requires decades of increased iron deposition.  Consequently, 
patients tend to present in their 30s to 50s, with women presenting later due to therapeutic 
iron loss through menstruation. 

Most patients with HH are diagnosed early in the disease due to elevated liver enzymes on 
routine laboratory studies. Skin pigmentation (sun-exposed areas, scars, genitalia) also 
occurs.  Patients with HH have an approximate 20-fold increased risk for hepatocellular 
cancer (HCC), accounting for 45% of deaths in HH patients. 

The initial evaluation of HH commonly shows elevated iron studies.  Diagnosis can be 
confirmed by genetic analysis of HFE mutations.  Serial phlebotomy to deplete excess iron 
stores can significantly reduce the risk for cirrhosis and HCC. 

……… 

Gastric adenocarcinoma is rarely associated with Leser-Trélat sign (sudden development of 
seborrheic keratoses) or acanthosis nigricans (thickened, hyperpigmented, velvety skin 
patches over the neck and folds). 

Hypotensive crisis can complicate Addison disease (primary adrenal 
insufficiency).  Hyperpigmentation (due to increased ACTH leading to increased melanocyte-
stimulating hormone) is common; however, Addison disease is associated with 
hypoglycemia, not hyperglycemia. 

Pancreatic cancer can be associated with chronic pancreatitis and certain genetic syndromes 
(eg, Peutz-Jeghers syndrome), but not HH. 

Patients with genetic disorders such as xeroderma pigmentosum and albinism are at 
increased risk for skin cancer.  HH does not confer increased risk. 

OWRS/HHT Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu syndrome), an autosomal 
dominant disorder characterized by diffuse telangiectasias (eg, ruby-colored papules that 
blanch with pressure), recurrent epistaxis, and widespread AVMs. 

In HHT, AVMs tend to occur in the mucous membranes, skin, and GIT, but may also be 
present in the liver, brain, and lung.  AVMs in the lungs can shunt blood from the right to the 
left side of the heart, causing chronic hypoxemia, digital clubbing, and a reactive 
polycythemia. Pulmonary AVMs can also present as massive, sometimes fatal, hemoptysis. 

…… 
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Polycythemia vera is a myeloproliferative disorder that typically causes increased production 
of all 3 blood cell lines and splenomegaly. The median age for patients with polycythemia 
vera is 60. 

Plasma volume loss can cause spurious polycythemia by concentrating red blood cells within 
the vasculature.  The most common causes of decreased plasma volume are diarrhea, 
vomiting, and poor oral intake. 

Pulmonary hypertension and polycythemia commonly co-exist.  First, polycythemia can 
cause pulmonary hypertension by increasing blood viscosity within the pulmonary 
vasculature.  Additionally, in patients with chronic hypoxemia, both pulmonary hypertension 
and polycythemia can result.  However, AVMs and pulmonary hypertension are generally not 
related. 

Certain vitamin deficiences (eg, vitamin C, vitamin K) can cause bleeding but are typically not 
associated with polycythemia or telangiectasias. 

Warfarin Warfarin-induced skin necrosis, a 
condition that typically occurs 
within the first few days of warfarin 
therapy (usually at large loading 
doses. This decreases protein C 
anticoagulant activity to 50% within 
the first day while levels of 
procoagulant factors (II, IX, and X) 
decline more slowly,  
Skin lesions typically occur on the 
extremities, breast, trunk, and 
penis and marginate over a period 
of hours.  If left untreated, affected 
areas become edematous, 
purpuric, and ultimately 
necrotic.  Treatment involves 
immediate cessation of warfarin 
and administration of protein C 
concentrate. 

Warfarin is a coumarin anticoagulant most commonly used in the setting of thrombophilia 
and cardiac conditions that predispose to intracardiac thrombus formation.  Warfarin 
functions by inhibiting synthesis of the vitamin K-dependent clotting factors II, VII, IX, and X, 
as well as the vitamin K-dependent anticoagulant proteins C and S.  As a result, it can cause a 
decrease in measured levels of protein S.  This may lead to an incorrect diagnosis of 
inherited protein S deficiency.  If possible, vitamin K antagonists such as warfarin should be 
discontinued for 2 weeks prior to evaluating protein S levels. 

…….. 

Aspirin is an antiplatelet agent that inhibits COX-1, thereby inhibiting TXA2 synthesis. 
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Clopidogrel is an antiplatelet agent that prevents platelet activation by blocking adenosine 
diphosphate receptors on the surface of platelets. 

Heparin activates antithrombin III, which in turn inactivates factor IIa (thrombin), factor IXa, 
and factor Xa. 

HIT The 2 forms of HIT differ in onset, clinical course, and severity of disease. 

Type 1 HIT occurs due to a nonimmune direct effect of heparin on platelet activation and 
usually presents within the first 2 days of heparin exposure.  The platelet count then 
normalizes with continued heparin therapy and there are no clinical consequences. 

Type 2 HIT is a more serious immune-mediated disorder due to antibodies to platelet factor 
4 (PF4) complexed with heparin.  This leads to platelet aggregation, thrombocytopenia, 
and thrombosis (both arterial and venous).  Platelet counts usually drop >50% from baseline, 
with a nadir of 30,000-60,000/µL.  Type 2 HIT usually presents 5-10 days (sometimes <1 day 
if previous exposure; e.g pt w/ ESRD who receives heparin w/ HEMOdialysis) after the 
initiation of heparin therapy and may lead to life-threatening consequences (eg, limb 
ischemia, stroke). 

……. 

Enoxaparin typically does not prolong the activated partial thromboplastin time (it may 
in rare cases cause mild prolongation). However, the risk of HIT is lower with enoxaparin than 
with unfractionated heparin therapy. 

The risk of developing HIT is negligible with factor X-a inhibitors such as fondaparinux and 
rivaroxaban. 

 

 HIT antibodies then coat the surface of platelets, causing: 
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• Thrombocytopenia - the reticuloendothelial system (largely the spleen) removes HIT 
antibody-coated platelets, causing mild to moderate thrombocytopenia (mean nadirs 
of 60,000/mm3).  Severe thrombocytopenia (<20,000/mm3) is uncommon. 

• Thrombus - HIT antibodies activate platelets, resulting in platelet aggregation and 
the release of procoagulant factors.  This puts patients at very high risk (as high as 
50%) for arterial and venous thrombus.  Venous thrombosis in the leg veins, cardiac 
vessels, and skin (at the site of heparin injection) is common.  Arterial thrombosis 
may occur in the heart, limbs, or central nervous system. 

If HIT is suspected, all heparin products should be discontinued 
immediately and anticoagulation should be initiated with a non-heparin medication (eg, 
argatroban, fondaparinux).  Diagnosis is confirmed by functional assay (eg, serotonin-release 
assay [gold standard]) or high-titer immunoassay of the blood. 

……. 

Mycotic aneurysms are bacterial infections of the vascular wall that tend to occur after 
trauma or with preexisting aneurysm.  Deep venous thrombosis typically does not put 
patients at increased risk for a mycotic aneurysm. 

If HIT is suspected, all heparin products should be discontinued immediately and 
anticoagulation should be initiated with an alternate anticoagulant (eg, argatroban, 
fondaparinux). 

Heparin works by binding antithrombin, which inactivates factor Xa; this prolongs activated 
partial thromboplastin time. 

….. 

 Type 1 HIT is marked by nonimmune-mediated platelet aggregation.  It results in mild 
thrombocytopenia (platelets rarely <100,000/mm3), usually within 2 days of heparin 
initiation.  Type 1 HIT does not require intervention and does not cause ill effects; the 
thrombocytopenia resolves without cessation of heparin. 
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US-MLE Step 2 CK UW Explanations/Tables 

INTERNAL MEDICINE 

NERVOUS SYSTEM 

SPINAL EPIDURAL 
ABSCESS (SEA) 

 
Spinal epidural abscess (SEA) is a rare, may → paralysis.  Most cases are due to 

hematologic spread from a distant infection (eg, cellulitis, bone/joint, BE), IVDU, or 

direct inoculation during a spinal procedure. S. aureus is the MCC (65%).  

Because the epidural space is a narrow, contiguous corridor within the spinal 

canal, bacterial invasion tends to affect multiple adjacent spinal levels and to 

eventually compress the spinal cord. SEA triad: fever, back pain, and neurologic 

deficits; however, all 3 are present in a minority.  Risk is greatest in those 

with compromised immunity due to HIV, DM, or alcoholism. 

Most individuals develop days/weeks of fever, malaise, and progressive neurologic 

deficits as follows: 

• Initially, severe, worsening focal back pain → 

• Radicular nerve pain (eg, shocklike) → 

• Sensory/motor/reflex (eg, upgoing plantar reflex) deficits 

and bowel/bladder issues (eg, urinary retention) → 

• Paralysis 

Suspected cases require urgent spinal MRI (test of choice) to confirm the 

diagnosis. 

Treatment with broad- spectrum antibiotics and aspiration/surgical 

decompression is usually required. 

…………….. 



- Brain lesions usually manifest with unilateral neurologic findings.  This patient 

with isolated, bilateral lower extremity weakness, S aureus bacteremia, and point 

tenderness over his thoracic spine is much more likely to have a spinal cord 

process. 

- NCS are useful in peripheral nervous system dysfunction (eg, entrapment 

syndrome, polyneuropathies). 

- A tagged leukocyte scan is sometimes used to diagnose osteomyelitis, 

especially in the setting of metal implants (which may preclude MRI); however, 

MRI is more sensitive for SEA and should be performed in most patients. 

…… … .. .. … .. 

- Patients with HIV are at increased risk for transverse myelitis, which is 

associated with segmental spinal cord inflammation. Although motor weakness 

and acute urinary retention are common, patients generally have a sensory 

level (loss of sensation below a clearly defined dermatome), flaccid paralysis, 

and no fever. 

- Spondylosis is a degenerative condition associated with vertebral body 

osteophyte formation and thickening of spinal ligaments. It typically causes 

chronic back/neck pain and impaired spinal mobility. Although cord 

compression occasionally occurs (from canal narrowing), it is most common in 

the cervical spine.  Fever is uncommon. 

- Polio and West Nile virus (WNV) can cause acute flaccid paralysis due to viral 

infection of motor neurons. These diseases generally presents with rapid-

onset asymmetric (not symmetric) proximal muscle weakness and loss of 

reflexes. 

SPINAL CORD 
COMPRESSION 

Cauda equina syndrome (CES), a medical emergency marked by compression of 

≥2 spinal nerve roots in the lumbar cistern.  Although most cases of CES are due 

to large, central lumbar disc herniation (at L4-S1), patients can develop CES 

from epidural tumors (eg, metastatic lung SqCC), epidural abscess, or 

inflammatory diseases in the region (eg, sarcoidosis). 

The cauda equina carries nerve roots from L2-S5, and the coccygeal 

nerve; therefore, patients with CES generally develop progressive lower back 

radicular pain (into one or both legs) plus ≥1 of the following: 

• Motor deficits in the affected dermatomes; reflex responses in the knee or 

ankle are often absent 

• Patchy sensory loss in the affected 

dermatomes; saddle anesthesia (impaired sensation in the buttocks, 

perineum, and/or perianal area) is particularly suggestive of CES 



• Rectal sphincter, bladder (eg, hesitancy, dribbling), and/or sexual 

dysfunction due to damage to S3-S5 

Patients with any of these symptoms require urgent MRI of the lumbosacral spine 

to evaluate for CES.  Surgical decompression within 24-48 hours is generally 

required to prevent irreversible neurologic sequelae. 

……… 

Although conus medullaris compression can be associated with perianal 

anesthesia and bowel/bladder dysfunction, it would cause upper (not lower) 

motor neuron signs in the lower extremities. 

A patient with DM has back and leg pain associated with weakness, paresthesia in 

the feet, and right-sided hyperactive knee jerk and upgoing plantar 

reflex.  Although neurologic complications are extremely common in patients with 

diabetes, patients usually develop distal symmetric polyneuropathy (ie, diabetic 

neuropathy) that causes a "stocking and glove" pattern of sensory loss, impaired 

proprioception and vibratory sense, and diminished ankle reflexes.  Rarely, 

motor weakness can occur but is typically a late manifestation (eg, after years) of 

severe disease and follows a similar distribution. 

Therefore, several components of this patient's presentation suggest a more serious 

etiology than simple diabetic neuropathy.  The asymmetric hyperactive knee 

jerk and positive Babinski sign (ie, upgoing plantar reflex) are concerning for 

an UMN process (in contrast to diabetic neuropathy, which strictly affects the 

LMN). In addition, diabetic neuropathy is unlikely to cause weakness that is 

present throughout the legs and is of relatively rapid onset (eg, months) as 

compared to the sensory manifestations. 

Taken together, these findings make the patient's history of back pain more 

concerning because it may be indicative of a mass lesion in the spine.  The patient 

should be questioned about recent fevers (concerning for epidural abscess) or 

weight loss (concerning for malignancy).  An MRI of the spine should be 

performed to evaluate for cord compression. 

 

 

 

 

 

 

 



Spinal cord compression 

Causes 

• Spinal injury (eg, MVA) 

• Malignancy (eg, lung, breast, prostate cancers; myeloma) 

• Infection (eg, epidural abscess) 

Signs & 

symptoms 

• Gradually worsening, severe local back pain 

• Pain worse in the recumbent position/at night 

• Early signs: Symmetric LE weakness, hypoactive/absent  

DTRs  

• Late signs (UMNSx): Bilateral Babinski reflex, 

decreased rectal 

sphincter tone, paraparesis/paraplegia with 

HypERreflexia, sensory loss 

Management 

• Emergency MRI 

• IV glucocorticoids vs antibiotics 

• Neurosurgery ± radiation oncology consultation 

This patient's presentation suggests epidural spinal cord compression (ESCC), likely 

from recurrent breast cancer presenting with metastasis.  Other malignancies which 

commonly affect the spine are lung, renal, and prostate cancers and 

multiple myeloma.  The thoracic spine is the MCly affected level (60%), followed 

by the lumbar spine (30%). 

Most patients present with progressively worsening back pain.  Pain is usually 

worse in the recumbent position (due to distension of the epidural venous 

plexus when lying down) in contrast to back pain from degenerative joint disease, 

which improves with recumbency.  Bilateral LE weakness is present in about 60% 

of patients.  Sensory loss below a spinal level and gait ataxia may 

occur.  Paraplegia and bowel or bladder dysfunctions (eg, fecal or urinary 

retention/incontinence) are late findings.  Examination shows focal point 

tenderness in the spine, exaggerated DTRs in the legs, and upgoing plantar 

reflexes. 

In this patient, given the T10 sensory level (umbilicus), the cord injury is likely 

at the T8 level.  In the acute phase of spinal cord injury, patients can develop spinal 

shock and have absence of reflexes and flaccid paraplegia.  Given that this patient 

has had symptoms for 10 days, the reflexes and tone generally become increased 

by this time. 

…………. 

Brainstem ischemic strokes typically cause focal unilateral neurologic deficits such 

as "crossed signs" (eg, ipsilateral cranial nerve deficit, contralateral 



hemiplegia).  Patients often present with acute deficits that can progress over 

hours but not days.  Pain is not a feature of stroke. 

Diabetic polyneuropathy usually presents with symmetrical sensory loss that 

affects primarily the distal lower extremities.  Patients have loss of pain, 

temperature, proprioception, and vibratory sensation; unlike in myelopathy, DTRs 

are diminished or absent.  Back pain is not present. 

GBS presents with diminished or absent but not hyperactive reflexes. 

Spinal cord infarction generally presents with abrupt symptoms such as 

weakness (may progress to paraplegia/quadriplegia), loss of pain and temperature 

sensation (anterior spinal artery infarct), and autonomic dysfunction.  

Patients typically develop lower extremity weakness with loss of rectal 

tone (descending CST involvement), sensory deficit that is typically ≥2 spinal cord 

segments below the level of the lesion (ascending spinothalamic tract 

involvement).  Urinary retention occurs with a lesion above the S2 level 

(autonomic descending motor tract involvement). 

Symptoms may be progressive (eg, with enlarging epidural abscess) or present 

more acutely (eg, with fracture).  Activity, such as swimming in this patient, may 

herald the onset of symptoms in those with unstable spinal columns (eg, due to 

vertebral metastases).  A history of progressive back pain is common (particularly 

with malignancy) and often precedes neurologic manifestations by 6-8 weeks. 

Immediate neurosurgical evaluation is warranted to avoid permanent neurologic 

dysfunction.  Neuroimaging (ie, MRI of the spine) is performed while awaiting 

surgical consultation.  High-dose glucocorticoids are often used, especially in 

cases of suspected malignant compression. 

…………. 

NCS are used for diagnosis of peripheral neurologic disorders, especially to 

differentiate between diseases affecting the neuromuscular junction, muscle, and 

nerve. They are not advised in the initial evaluation of patients with spinal cord 

injury. 

If the symptoms are bilateral and present only in the lower extremities, the lesion 

can be localized to the spinal cord.  Possible etiologiesfor spinal cord compression 

are disk herniation, abscess, and malignancy.  An epidural abscess (even without 

fever) is of particular concern in this IV drug abuser.  Spinal cord compression is a 

medical emergency and must be evaluated immediately with an MRI of the spine. 

………. 

A recent travel to Connecticut is a risk factor for Lyme disease.  However, acute 

Lyme disease typically presents as erythema migrans, headache, arthralgias, and 

myalgias.  Late disseminated disease that occurs months to years after infection 



can manifest as subacute encephalopathy (meningitis/encephalitis) and axonal 

polyneuropathy.   

LP is indicated to evaluate for CNS infection and GBS.  It is unlikely that meningitis 

will result in symmetric lower-extremity weakness.  Lumbar puncture is not 

recommended when there may be an epidural abscess as bacteria can be 

introduced into the spinal fluid.  GBS would present with symptoms similar to those 

in a patient with cord compression.  However, it is NOT characterized by UMN signs 

such as extensor plantar response (Babinski sign) or significant sensory findings 

(except in rare sensory forms). 

CERVICAL 
SPONDYLOSIS 

This patient's back/shoulder pain, loss of shoulder abduction strength, and reduced 

sensation in the left lateral forearm raise strong suspicion for C5-6 nerve root 

impingement from cervical radiculopathy.  Most cases arise in older 

individuals when physical activity such as shoveling snow, golf, or diving from a 

board puts stress on the neck and results in acute cervical disc herniation or nerve 

root compression from underlyingcervical spondylosis. 

Cervical spondylosis is marked by cervical spine degeneration.  It is generally 

associated with 2 clinical syndromes: 

• Cervical radiculopathy:  Degeneration and osteophyte formation in the 

zygapophyseal (facet) and uncovertebral joints lead to 

intervertebral foramen narrowing and compressive nerve root 

symptoms.  Most patients have progressive neck, shoulder, and/or arm pain 

plus weaknessin a myotome (eg, axillary nerve) and sensory loss in a 

dermatome (eg, lateral cutaneous nerve of the arm). 

• Compressive cervical myelopathy:  Degeneration and thickening of the 

lateral vertebral bodies and posterior longitudinal ligament lead to 

spinal canal narrowing and subsequent spinal cord compression.  This 

usually presents with neck pain, lower motor neuron signs in the upper 

extremities, upper motor neuron signs (eg, increased reflexes, increased 

tone, positive Babinski sign) in the lower extremities, and bowel/bladder 

dysfunction. 

Evaluation usually begins with MRI of the cervical spine to visualize anatomy; 

myelography is also generally required for those with symptoms of compressive 

myelopathy. 

…………… 

Although brachial plexus injury can occasionally mimic C5-6 nerve root 

radiculopathy, patients generally have significant pain that is worse with passive 

or active motion of the arm; in addition, most such injuries occur during high-

impact trauma (eg, football injury), not while shoveling snow.  Although rotator 



cuff injury can cause shoulder pain and weakness, decreased sensation in the arm 

would be atypical. 

Radiculopathy can be confirmed by needle EMG; NCS are not sensitive for 

radiculopathy because sensory action potentials are usually normal when the 

lesion is proximal to the DRG. 

Hypothyroidism can be associated with CTS (eg, numbness/tingling/pain in the 

hand, sensory loss in third and fourth fingers) and muscle weakness with CK 

elevation.   

Differential diagnosis of neck pain 

Condition Clinical clues 

Strain 
• Antecedent history of neck injury 

• Pain/stiffness with neck movement 

Facet osteoarthritis 

• Older individuals 

• Pain/stiffness worse with movement 

• Relieved with rest 

Radiculopathy 

• Pain radiates to shoulder/arm 

• Dermatomal sensory/motor/reflex findings 

• Positive Spurling test 

Spondylitic myelopathy 
• LE weakness, gait/bowel/bladder dysfunction 

• Lhermitte sign 

Spondyloarthropathy 

• Young men 

• HLA-B27 

• Relieved with exercise (not rest) 

• Prolonged morning stiffness 

Spinal metastasis 

• Constant pain 

• Worse at night 

• Not responsive to position changes 

Vertebral osteomyelitis 

• Focal tenderness 

• Fevers & night sweats 

• IVDU, immune compromise, or recent 

infection 

IVDU = intravenous drug use; LE = lower extremity. 



Episodic neck/shoulder pain, reduced neck mobility, and sensory changes in his 

forearm raise suspicion for cervical radiculopathy. Most cases arise in older adults 

due to acute cervical disc herniation or underlying cervical spondylosis. 

Cervical spondylosis is a degenerative condition of the spine marked by osteophyte 

formation in the facet and uncovertebral joints, which leads to neural foramina 

narrowing. Although many cases are asymptomatic, some patients develop nerve 

root compression (radiculopathy) with neck/shoulder pain and upper 

extremity sensory, motor, and/or reflex abnormalities in a dermatomal 

distribution. 

In patients with spondylosis, sclerotic facet joints with osteophytes can be seen on 

cervical spine films, but MRI is often obtained in those who have motor or reflex 

abnormalities as it better visualizes the spine and surrounding soft tissues. 

……………… 

Atlantoaxial subluxation can occur in patients with rheumatoid arthritis (RA), 

leading to compressive cervical myelopathy. Manifestations generally begin 

with neck pain that radiates to the occiput, but patients frequently 

develop progressive spastic paresis, Lhermitte sign (shock like sensation down 

the spine), and lower extremity manifestations. Episodic neck/shoulder pain and 

forearm paresthesia would be atypical. 

Thoracic and lumbar compression fractures usually occur in the setting of 

underlying osteoporosis; they typically manifest with focal spinal 

pain/tenderness, not radiculopathy. Cervical compression fractures are uncommon 

and usually occur in the setting of high-impact trauma. 

Spinal metastasis or osteomyelitis can cause focal osteolytic lesions; these 

conditions generally cause local spine pain/tenderness. Neither is likely to cause 

episodes of neck/shoulder pain over 2 years. 

Odontoid process fracture usually occurs in the setting of high-impact 

trauma (eg, motor vehicle collision) and generally results in spinal cord 

compression (myelopathy), not radiculopathy. 

Vertebral body squaring is an early sign of ankylosing spondylitis, an 

inflammatory condition of the spine that generally presents with chronic, 

progressive neck/back pain in a patient age <40. Radiculopathy would be atypical; 

most patients have pain that is worse at night and improves with activity. 

CERVICAL 
MYELOPATHY 

Gait unsteadiness, shock sensation in the spine (Lhermitte sign), atrophy/ 

weakness (LMNS) in the upper extremities, and increased tone/reflexes (UMNS) in 

the lower extremities raise suspicion for spinal cord compression (myelopathy) in 

the cervical spine.  Myelopathy is most common in older adults who have cervical 

spondylosis, a degenerative condition associated with spinal canal narrowing due 



to the formation of osteophytes in the lateral vertebral bodies and ossification of 

the posterior longitudinal ligament (PLL)/ligamentum flavum. 

In approximately 15% of patients, canal narrowing causes mechanical spinal 

cord compression and interruption of blood supply to the cord, resulting 

in cervical spondylotic myelopathy.  Manifestations include insidious, 

progressive neurologic deficits in the upper and lower extremities due to: 

• Damage to the c-spine nerve roots (PNS), which leads to neck pain that 

radiates to the shoulders/arms and LMNS (eg, weakness, atrophy, reduced 

reflexes) in a myotome/dermatome distribution in the upper extremities 

(UEs) 

• Damage to the spinal cord descending tracts (CNS), which leads to unsteady 

gait (spastic, scissoring walk), a sensation of leg weakness/stiffness, 

and UMNS (eg, increased reflexes, increased tone, upgoing Babinski sign) in 

the lower extremities (LEs). 

An electric shock–like sensation down the spine with forward flexion of the neck 

(Lhermitte sign) is also commonly seen. 

MRI scan of the cervical spine is the first test of choice, but myelography is 

often required.  Surgical decompression is sometimes necessary for those 

with moderate/severe symptoms or progressive neurologic dysfunction. 

……………….. 

ALS is a demyelinating polyneuropathy that typically causes both upper and lower 

motor neuron signs.  However, most patients present with asymmetric (not 

symmetric) limb weakness and atrophy; in addition, Lhermitte sign is atypical, and 

cervical spondylotic myelopathy is far more common. 

Lumbar spinal stenosis: UMNS are absent, and the UEs are unaffected. 

Spinal cord inflammation from MS can cause Lhermitte sign and UMNS; however, 

LMNS are absent because the disease does not affect the PNS. In addition, most 

cases arise in young adults. 

LUMBAR SPINAL 
STENOSIS 

The MCC is degenerative joint disease (DJD).  In DJD, disc herniation and facet 

osteophytes impinge upon the spinal cord.  This is most commonly seen in middle-

aged and elderly patients. 

Flexion of the spine causes widening of the spinal canal, while extension causes 

narrowing of the canal.  Therefore, the symptoms of lumbar spinal stenosis 

are exacerbated by extension of the spine (eg, standing and downhill walking) 

and improved by flexion of the spine (eg sitting and uphill walking).  Weakness, 

sensory loss, numbness/tingling, and discomfort of the legs may all be seen. 

Neurologic examination may be entirely normal and only 10% of patients have 

a positive straight leg test. The diagnosis is confirmed radiologically. 



MRI demonstrates bony anatomy, neural structures, and soft tissue, making it 

the study of choice for suspected lumbar spinal stenosis. 

………….. 

Ankylosing spondylitis (AS): Symptoms improve with exercise early in the disease. 

A history of tick bite, erythema migrans, and intermittent inflammatory arthritis is a 

common presentation for Lyme disease. 

Bone scans identify areas of high bone turnover and are used to evaluate 

metastatic disease, suspected fractures, and osteomyelitis.  They are 

also sometimes used to evaluate chronic low back pain.  They do not demonstrate 

soft tissue and neural structures; therefore, they are inferior to MRIs in evaluating 

lumbar stenosis. 

HERPES ZOSTER 
Classification of herpes zoster pain 

Pain Timeframe Treatment 

Acute herpetic 

neuralgia 

Persists ≤30 days from 

rash onset (<1 m) 
NSAIDs, analgesics 

Subacute herpetic 

neuralgia 

Persists >30 days but resolves 

within 4 months of rash onset 

(1-4 m) 

NSAIDs, analgesics 

Postherpetic neur

algia 

Persists >4 months from 

rash onset (>4 m) 

TCAs, gabapentin, preg

abalin 

NSAID = nonsteroidal anti-inflammatory drug. 

Acute zoster (shingles) is due to reactivation of the varicella zoster virus (VZV) 

and causes transient pain due to hemorrhagic inflammation of the sensory 

nerve.  As viral replication diminishes, the skin lesions resolve and the pain typically 

fades; however, persistent pain for >4 months indicates PHN. 

PHN occurs in approximately 5% of patients with shingles.  The risk is greatest 

in those with: 1) advanced age, 2) severe initial pain, or 3) severe 

rash.  The pain may be constant or intermittent and is typically associated 

with allodynia (pain elicited by nonpainful stimuli [eg, light touch]).  Physical 

examination often reveals sensory abnormalities (eg, anesthesia, hyperesthesia) in 

the affected dermatome. 

PHN often improves over time, but resolution may take years and the severity of 

pain usually warrants pharmacologic treatment. Anticonvulsants 

(primarily gabapentin and pregabalin) and TCAs (eg, amitriptyline) are the best-

established drugs.   



Topical capsaicin and lidocaine are options for patients with mild to moderate 

pain.   

Opioids (eg, oxycodone) are also effective but are not preferred due to the 

expected duration of treatment and potential for dependence and abuse. 

…… 

Systemic glucocorticoids (eg, prednisone) may decrease the pain of acute 

shingles but are not useful in prevention or treatment of PHN. Rarely, intrathecal 

glucorticoid therapy may be considered for patients with severe, refractory PHN 

symptoms. 

MRI is useful to evaluate radiculopathy, which can cause burning pain in a 

dermatomal distribution but is significantly less common in the thoracic spine than 

in other spine segments.  

VZV pneumonia (due to viral spread) can occur but typically presents at around 

the same time as the rash and is associated with respiratory symptoms. 

Antiviral therapy (eg, valacyclovir) can shorten the course of acute shingles and 

reduce the risk of PHN.  However, PHN is not associated with ongoing viral 

replication, and antiviral therapy has no benefits. 

TRIGEMINAL 
NEURALGIA 

This patient likely has trigeminal neuralgia (TN), as evidenced by 

her unilateral intermittent stabbing pain that is located near the ear, radiates down 

the jaw, lasts several seconds, and is triggered by minor stimuli (eg, chewing, light 

touch). TN usually causes severe neuropathic (burning, electric shock-

like) pain along the V2 (maxillary) and V3 (mandibular) branches of 

the trigeminal nerve. It is usually treated with carbamazepine. 

CBZ is an anticonvulsant effective in many patients with TN, but it can cause nausea 

and vomiting. Patients can also develop leukopenia and aplastic anemia; 

therefore, CBC is included in monitoring.  

When this medication fails or causes adverse effects, other agents 

(eg, oxcarbazepine, baclofen) can be considered. Ultimately, patients who 

fail medications may require surgical decompression of the trigeminal nerve. 

…….. 

Amitriptyline is a TCA that can be used for prophylaxis of tension-type 

headaches (constant pressure in the temporal and occipital regions without 

nausea) and migraine headaches. 

High-flow oxygen is used for the treatment of acute cluster headaches 

whereas glucocorticoids can be used for prophylaxis in patients with short 

episodes (less than several weeks) who are starting verapamil.  



Oxycodone is a narcotic used for many painful disorders and has been used in TN 

to provide temporary relief while waiting for CBZ to reach full effect; however, 

very high doses are often needed, which can cause sedation and risk of overdose. 

Sumatriptan is a potent vascular serotonin agonist that 

causes vasoconstriction and decreases neurogenic inflammation. It can be used in 

the treatment of cluster headaches and as an abortive for acute migraines. 

A patient with unilateral, intermittent sharp pain of the right cheek and lips that 

lasts several seconds and is triggered by minor stimuli (eg, brushing teeth, drinking 

cold water) likely has trigeminal neuralgia (TN). This disorder usually causes severe 

neuropathic pain (burning, electric shock-like) along the V2 (maxillary) and V3 

(mandibular) branches of the trigeminal nerve (CN V).  

Very rarely, it can involve the V1 (ophthalmic) branch, where it can be 

associated with ipsilateral autonomic findings (eg, tearing, rhinorrhea). An 

episode can last a few weeks to months and occur again later. 

TN affects women more commonly than men and is clinically diagnosed based on 

the characteristic pain. The pathophysiology is thought to be related 

to demyelination along the trigeminal nerve root (as it enters the pons), likely from 

localized compression (eg, vascular structure).  

TN is usually treated with medications first (eg, CBZ, oxcarbazepine). If treatment 

is unsuccessful, surgery (eg, nerve decompression, radiosurgery) can be 

considered. 

……………. 

Ischemia of the sensory thalamic nuclei would cause a thalamic stroke with 

contralateral loss of sensation and 

tingling; as stroke symptoms improve, 

delayed episodic, severe pain with 

ongoing paresthesias (Dejerine-Roussy 

syndrome) may occur. 

Bacterial infection of the maxillary sinus 

can produce facial pain, which is usually 

constant, localized to the maxillary sinus, 

and can worsen when looking down. 

Furthermore, patients generally have 

associated fever, anosmia, and purulent 

nasal secretions. 

Inflammation and edema of the facial nerve (CN VII) (Bell's palsy) often occur due to 

herpes simplex reactivation and usually do not cause pain but rather unilateral 

facial paralysis.   



Reactivation of a virus (eg, herpes zoster) in the sensory ganglia can cause severe 

pain.  However, this usually occurs along a dermatomal distribution and often is 

associated with vesicles or a macular rash.  When the trigeminal nerve is involved, 

it is often the V1 branch (herpes zoster ophthalmicus), which can lead to 

blindness. 

TIA/STROKES - HTN is the strongest risk factor, both for ischemic and hemorrhagic stroke 

(4x risk), due to elevated shearing force, which acceleration of atherosclerosis 

and promotes thrombi formation. Use of anticoagulants, history of 

hypertension, altered LeOC, and focal occipital headache are more worrisome 

for cerebellar hemorrhage.   

- Urinary incontinence (from damage to the cortical micturition centers of the 

mesial frontal lobe), gait dyspraxia, primitive reflexes (eg, grasp, sucking), abulia, 

and emotional disturbances. 

 

Ischemic strokes do not become evident (hypodense) until >24 hours after the 

event. 

 



Mild or moderate alcohol consumption (1 or 2 drinks daily) reduces the risk of 

stroke.  Heavier use should be avoided. 

Cigarette smoking increases the risk of CVA proportional to use.  Although smoking 

cessation may return CVA risk to normal levels after approximately 5 years, 

hypertension is a stronger risk factor. 

Hypercholesterolemia is a modifiable risk factor for coronary heart disease, but its 

association with each subtype of stroke is less clear. 

 

Blood pressure control with reversible and titratable antihypertensives, such as 

intravenous nitroprusside, is an important consideration in patients with 

stroke.  However, the patient should initially receive a CT scan of the head to 

determine the type of stroke (eg, ischemic versus hemorrhagic) as this will influence 

the target blood pressure. 

 

Patients with liver cirrhosis can develop hyperammonemic encephalopathy, which is 

characterized by cognitive deficits (eg, impaired attention, working memory) 

and neuromuscular findings (eg, bradykinesia, asterixis).  This patient's vascular 

risk factors and presentation are concerning for stroke; therefore, noncontrast CT 

scan of the head should be obtained initially to rule out ICH. 

…………………. 

High-grade carotid artery stenosis:  Initial interventions for all patients with carotid 

artery stenosis should include intensive medical management (ie, aspirin, statin, 

blood pressure control) and counseling on lifestyle changes (eg, exercise, smoking 

cessation). 

In addition, symptomatic patients (ie, TIA or ischemic stroke in the distribution of 

the affected vessel within the previous 6 months) with high-grade carotid stenosis 

(70%-99%), should be considered for carotid endarterectomy to reduce future 

stroke risk.  However, patients with persistently disabling neurologic deficits, 100% 

occlusion of the carotid artery, or life expectancy <5 years are unlikely to benefit. 

The blood supply of the brain is summarized as follows: 

1. Anterior vasculature is comprised of the internal carotid artery and its 

branches, especially the paired anterior and middle cerebral arteries 

2. Posterior circulation is comprised of the paired vertebral arteries, which unite 

to form the basilar artery that then further divides into the paired posterior 

cerebral arteries 

This patient most likely has an anterior cerebral artery (ACA) stroke.  This 

condition is characterized by contralateral motor and/or sensory deficits, which 

are more pronounced in the lower limb than in the upper limb. Other features may 

include urinary incontinence (from damage to the cortical micturition centers of 



the mesial frontal lobe), gait dyspraxia, primitive reflexes (eg, grasp, sucking), 

abulia, and emotional disturbances. 

……………. 

The face, arm, and leg are all equally affected with a sensorimotor lacunar stroke, 

and there are no associated cortical symptoms (ie, no urinary incontinence). 

Occlusion of the internal carotid artery (ICA), which supplies the anterior circulation, 

generally results in extensive neurologic deficits as both the MCA and ACA 

territories are affected.  Symptoms include dense, contralateral hemiplegia (face, 

arm, and leg equally affected) with contralateral sensory, visual, language, or 

spatial impairments. 

A posterior cerebral artery (PCA) stroke is characterized by homonymous 

hemianopia, alexia without agraphia (dominant hemisphere), visual 

hallucinations (calcarine cortex), sensory symptoms (thalamus), third nerve palsy 

with paresis of vertical and horizontal eye movements, and contralateral motor 

deficits (cerebral peduncle, midbrain). 

Lacunar infarcts 

They have well-recognized syndromes: pure motor hemiparesis, pure sensory 

stroke, sensorimotor, dysarthria-clumsy hand, and ataxic hemiparesis.  The face, 

arm, and leg are all equally affected with a sensorimotor lacunar stroke, and 

there are no associated cortical symptoms (ie, no urinary incontinence). 

MCA stroke: If the dominant lobe (left) is involved, a patient may have aphasia; if 

the nondominant lobe (right) is involved, a patient may have hemineglect or 

anosognosia (lack of awareness regarding one's illness).  

 

PCA stroke: Characterized by homonymous hemianopia, alexia without agraphia 

(dominant hemisphere), visual hallucinations (calcarine cortex), sensory symptoms 

(thalamus), third nerve palsy with paresis of vertical and horizontal eye movements, 

and contralateral motor deficits (cerebral peduncle, midbrain). 

A patient with sudden-onset speech arrest and right arm weakness that resolved 

after 30 minutes along with an unremarkable noncontrast CT scan of the head likely 

had a transient ischemic attack (TIA) in the left MCA blood supply distribution. 

In patients with multiple sclerosis (MS), new FNDs may not always be due to an 

acute MS attack.  Neurological deficits related to an acute demyelinating plaque 

of MS usually last for days to weeks; in contrast, transient symptoms lasting 

for <24 hours in a patient with multiple vascular risk factors (eg, hypertension, 

hyperlipidemia, tobacco use) are much more suggestive of TIA. 

TIAs are treated by modifying identifiable risk factors to prevent recurrent TIA or 

stroke, including discontinuing tobacco use, initiating aspirin, starting a statin for 

hyperlipidemia, and reducing BP. 



……………… 

An IV heparin infusion is infrequently used for the treatment of acute ischemic 

stroke unless other clear indications are found as the cause (eg, atrial fibrillation, 

vascular dissection). 

Hemineglect syndrome e.g., the patient neglects the left side of a space and 

responds to the stimuli coming only from the right side.  Patients may shave only 

the right side of their face, comb the right side of their hair, and ignore objects 

located in the left side of a space.  Anosognosia (ie, unawareness of the 

condition) may also be present.  Asking a patient to fill in the numbers of a clock is 

a typical test that is used to detect hemineglect syndrome. 

This syndrome is caused by the lesion of the right (nondominant) parietal lobe, 

which is responsible for spatial organization. 

………… 

Left temporal lobe involvement leads to receptive aphasia. 

***** Clinical characteristics of major stroke subtypes 

Ischemic 

(thrombotic) 

• Atherosclerotic risk factors (eg, uncontrolled HTN, DM), ± 

history of TIA 

• Local obstruction of an artery (eg, carotid, cerebral, 

vertebral) 

• Symptoms may alternate with periods of improvement 

(stuttering progression) 

Ischemic 

(embolic) 

• History of cardiac disease (eg, a-fib, endocarditis) or 

carotid atherosclerosis 

• Onset of symptoms abrupt (VS thrombotic) & usually 

maximal at the start 

• Multiple infarcts in different vascular territories 

ICH 

• History of uncontrolled HTN, coagulopathy, illicit 

drug use (eg, amphetamines, cocaine) 

• Symptom progression over minutes to hours 

• FNDs appear early, followed by features of ↑ ICP (eg, V, 

headache, bradycardia, reduced alertness) 

Spontaneous 

SAH 

• Bleeding from arterial saccular ("berry") aneurysm or AVM 

• Severe headache at onset 

• Meningeal irritation (eg, neck stiffness) 

• Focal deficits uncommon 

A patient has acute onset of word-finding difficulties and impaired language 

comprehension, consistent with a likely ischemic stroke causing global aphasia.  The 



problem is localized to the left hemisphere.  In addition, the presence of a forced 

gaze preference to the left (damage to frontal eye fields) and a right homonymous 

hemianopsia (damage to upper and lower optic radiations traveling in the lateral 

temporal and parietal lobes) suggests involvement of a large area of the 

lobar/cortical middle cerebral artery (MCA) territory of the dominant 

hemisphere.  This is consistent with a large-vessel occlusion (likely distal M1 

segment of the left MCA).  His right-sided weakness (face/arm > leg) is also 

consistent with a left frontal cortex lesion and supports vascular involvement of a 

large area of the left/dominant hemisphere supplied by the left MCA. 

Ischemic strokes can be thrombotic or embolic in etiology, with atherosclerotic-

related thrombotic strokes the most common.  However, the presence of an 

irregularly irregular rhythm in a patient with a history of structural heart disease 

(severe left atrial enlargement likely due to poorly controlled HTN) is strongly 

suggestive of a cardioembolic etiology in paroxysmal atrial fibrillation.  The very 

rapid onset of severe FND in this patient most likely suggests an embolus causing 

obstruction of blood flow through the left MCA.  In contrast, an unstable ruptured 

atherosclerotic plaque with a propagating thrombus on its surface would cause 

the development of focal neurologic symptoms at a relatively slower rate. 

………………… 

Risk of carotid disease-related stroke increases with stenosis >30% and even 

more so with stenosis >50%). Stenosis <30% and absence of a carotid bruit on 

examination makes it a lower probability of at least an ipsilateral carotid 

atherothromboembolic event. 

Symptomatic hyperglycemic nonketotic state usually occurs at glucose >600 mg/dL 

(more often >1000 mg/dL). 

Subcortical lacunar strokes are due to an occluded single penetrating branch of a 

large cerebral artery (eg, MCA, basilar artery).  They can present with pure 

motor (most common), ataxic hemiparesis, pure sensory, sensorimotor stroke, or 

dysarthria with clumsy hand.  Patients typically develop symptoms over a short 

period with slow progression over the next 24-36 hours.  However, they usually do 

not have cortical signs (eg, aphasia, agnosia, neglect, apraxia, hemianopsia). 

 

 

 

 

 

 



Lacunar stroke 

Etiology 
• Small penetrating artery occlusion due to hypertensive 

arteriolar sclerosis 

Affected 

areas 

• Basal ganglia 

• Subcortical white matter (eg, internal capsule, 

corona radiata) 

• Pons 

Risk 

factors 

• HTN 

• DM, advanced age, ↑ LDL, smoking 

Clinical 

features 

• Absence of cortical signs (eg, aphasia, agnosia, neglect, 

apraxia, hemianopia), seizure, or mental status changes 

• Common syndromes: 

o Pure motor hemiparesis (MC) 

o Pure sensory stroke 

o Sensorymotor stroke 

o Ataxic hemiparesis 

o Dysarthria–clumsy hand syndrome 

A patient's presentation (right-sided hemiparesis, lower facial paresis, intact 

sensation) suggests pure motor hemiparesis due to a lacunar stroke in 

the posterior limb of the left internal capsule.  Lacunar infarcts typically produce 

neurologic deficits over minutes to hours and symptoms may follow a stuttering 

course.  The absence of cortical signs (eg, aphasia, agnosia, neglect, apraxia, 

hemianopia), seizures, and mental status changes (eg, stupor, coma) also supports a 

deep/subcortical localization. 



 

Lacunar strokes are small (<15 mm in 

diameter) subcortical infarcts resulting from 

occlusion of deep penetrating branches of 

the major cerebral arteries (eg, ACA, MCA, 

basilar).  Affected areas typically include the 

basal ganglia, subcortical white matter 

(internal capsule, corona radiata), and 

pons.  Lacunar infarcts are most commonly 

associated with chronic HTN, which leads to 

arteriolar sclerosis and vessel occlusion 

(hypertensive vasculopathy).  Other risk 

factors include diabetes, smoking, 

advanced age, and increased LDL cholesterol. 

……………. 

Arterial dissection often affects the internal 

carotid or vertebral arteries, causing cerebral 

ischemia due to thromboembolism or 

hypoperfusion.  Neurologic deficits are 

typically preceded by head or neck 

pain.  Carotid dissection commonly causes 

partial ipsilateral Horner syndrome (ptosis 

and miosis without anhidrosis) due to 

damage of postganglionic sympathetic fibers supplying the head.  Vertebral 

artery dissection is associated with lateral medullary syndrome, or Wallenberg 

syndrome (eg, vertigo, ipsilateral ataxia), due to damage of vestibular nuclei and 

the inferior cerebellar peduncle. 

Berry aneurysms often affect the anterior and posterior communicating arteries in 

the circle of Willis.  Acomm aneurysms usually compress the central optic chiasm, 

causing bitemporal hemianopia.  Pcomm aneurysms typically compress the 



oculomotor nerve, producing ipsilateral mydriasis, ptosis, and "down and out" 

deviation of the eye.  

The underlying pathology is a 

combination 

of microatheroma formation 

and lipohyalinosis that ultimately leads to 

thrombotic small-vessel occlusion. Due to 

their small size, lacunes are often not 

appreciated on noncontrast CT scans 

obtained shortly after the event. 

Lacunar infarcts commonly occur in 

the internal capsule and may lead to pure 

motor hemiparesis due to injury of 

the CST (posterior limb) and CBT (genu). Patients typically have weakness equally 

involving the contralateral face, arm, and leg. Sensory deficits, mental status 

changes, seizure, and cortical signs are typically absent. 

……………… 

Carotid artery dissection usually results from trauma and may cause ischemic 

stroke due to thromboembolism or hypoperfusion.  Patients typically 

experience head or neck pain followed by partial ipsilateral Horner syndrome (eg, 

ptosis and miosis without anhidrosis) due to damage 

of postganglionic sympathetic fibers. 

Cerebral vasospasm may occur in the setting of cocaine/amphetamine use, which 

typically causes hemorrhagic or ischemic stroke involving the major cerebral 

arteries and is therefore less likely in a patient with a normal finding on head CT. 

Cerebral sinus thrombosis typically occurs in patients 

with hypercoagulable conditions (eg, contraceptive use, malignancy) and can 

present with headache, altered mentation, seizures, and focal neurologic 

deficits.  The diagnosis is confirmed with MRV as head CT scan often shows no 

abnormalities. 

A experienced a lacunar stroke of the posterolateral thalamus, which typically 

occurs due to atherothrombotic occlusion of the small, penetrating 

(thalamogeniculate) branches of the posterior cerebral artery (PCA). The VPL and 

VPM nuclei of the thalamus transmit sensory information from the contralateral 

side of the body and face, respectively. Consequently, patients with thalamic stroke 

in this region often present with sudden-onset contralateral sensory loss involving 

all sensory modalities (ie, pure sensory stroke). Symptoms can be accompanied 

by transient hemiparesis, athetosis, or ballistic movements due to disruption of 

neighboring basal ganglia structures and CST fibers in the posterior limb of the 

internal capsule. 



Several weeks to months following the stroke, sensory deficits can 

improve; however, some patients develop thalamic pain syndrome (Dejerine-

Roussy syndrome).  This condition is characterized by severe paroxysmal burning 

pain over the affected area and is classically exacerbated by light touch (allodynia). 

 

……………… 

Lateral medullary infarction typically occurs due to PICA occlusion. Patients 

develop loss of pain/temperature sense over the ipsilateral face and contralateral 

body (due to spinal trigeminal and spinothalamic tract injury), ipsilateral bulbar 

muscle weakness (nucleus ambiguus), vertigo/nystagmus (vestibular nuclei), and 

Horner syndrome (ascending sympathetic fibers). 

Midbrain strokes typically present with ipsilateral oculomotor nerve palsy, ataxia 

(due to damage of the superior cerebellar peduncle), and contralateral 

hemiparesis (cerebral peduncle). 

Embolic/thrombotic occlusion of the middle or anterior cerebral artery can result in 

contralateral sensory loss due to infarction of the somatosensory cortex in the post-

central gyrus.  However, sensory deficits are typically accompanied 

by hemiparesis (due to primary motor cortex injury) and cortical signs (eg, aphasia, 

agnosia).  A central post-stroke pain syndrome is not characteristic. 

*****The putamen is a common site of hypertensive intraparenchymal brain 

hemorrhage. The internal capsule that lies adjacent to the putamen is almost 

always involved, leading to contralateral hemiparesis, sensory loss, and conjugate 

gaze palsy toward the side of the lesion. 

Hypertensive intracerebral hemorrhage generally evolves over a course of minutes 

to hours. 

……………….. 



In embolic stroke, symptom onset is abrupt and usually maximal at the start and 

sometimes results in rapid recovery. 

Carotid artery atherosclerosis can produce stroke by flow limitation or 

embolization. Large hemispheric strokes can produce cerebral edema over several 

hours to days but very rarely cause such severe symptoms so early. 

Hyperglycemic nonketotic state can present in type 2 diabetics with altered mental 

status and/or neurologic deficits.  However, symptoms usually do not start until 

blood glucose >600 mg/dL (more often >1000 mg/dL). This patient's hyperglycemia 

is likely due to her postprandial state and/or the stress of ICH. 

*****Criteria for thrombolytics in stroke 

Inclusion 

criteria 

• Ischemic stroke with measurable neurodeficits 

• Symptom onset <3-4.5 hours before treatment 

initiation 

• Age >18 years. 

Strict 

exclusion 

criteria 

History: 

• Stroke/head trauma in the past 3 months 

• History of ICH, aneurism, neoplasm, or AVM 

• Recent intracranial/spinal surgery 

• Arterial puncture in the past 7 days 

at noncompressible site 

Clinical: 

• Glucose <50 mg/dL  

• Symptoms suggestive of SAH 

• Active internal bleeding  

• Persistent blood pressure >185/110 mm Hg 

• Acute bleeding diathesis 

Hematologic: 

• Platelets <100,000/mm3   

• Anticoagulant use with INR >1.7,  PT >15 sec,  

• Heparin use within 48 hours or ↑ aPTT 

• Current use of direct thrombin inhibitors (DTI) or 

direct factor Xa inhibitors (DXI) with evidence of 

anticoagulant effect by laboratory tests such as 

aPTT, INR, ECT, TT, or factor Xa activity assay. 

CT scan: 

• Evidence of hemorrhage 

• Extensive regions of hypodensity consistent with 

irreversible injury. 



• Multilobar infarct involving >33% of 

cerebral hemisphere  

Relative 

exclusion 

criteria 

• Minor and isolated or rapidly improving 

neurodeficits 

• Major surgery/trauma in past 14 days 

• MI in the past 3 months 

• GU or GI bleeding in the past 21 days 

• Seizure at stroke onset w/ post ictal neurologic 

impairments. 

• Pregnancy 

Relative exclusion 

criteria for tx from 

3 to 4.5 h from 

symptoms onset 

• Age >80 years 

• Oral anticoaguant use regardless of INR 

• Severe stroke (NIHSS score >25) 

• Combination of both ischemic stroke and DM 

ECT: ecarine clotting time; NIHHS: NIH stroke scale; TT: thrombin time. 

Once hemorrhage is excluded, thrombolytic therapy should be considered as long 

as no absolute contraindications exist.  IV alteplase (tPA) has been shown 

to improve neurologic outcomes in patients with ischemic stroke when 

given within 4.5 hours of symptom onset. The sooner alteplase is administered, the 

better the chance of neurologic recovery. 

…………….. 

Aspirin should be held for 24 hours following thrombolytic therapy due to the 

increased risk of ICH. 

It is reasonable to treat severe hyperglycemia (eg, blood glucose >180 mg/dL) 

with insulin in patients with acute ischemic stroke as hyperglycemia may augment 

brain injury; however, the patient first requires definitive thrombolytic therapy to 

reestablish circulation to the ischemic brain region. 

IV heparin is not recommended in the early acute phase of ischemic stroke due to 

its limited efficacy and greater risk of bleeding complications. 

BP should be kept <185/110 mm Hg prior to administration of thrombolytic 

therapy due to the increased risk of ICH. Labetalol is an alpha-1 and beta-

adrenergic receptor blocker that may be used for this purpose; however, it is not 

necessary in a patient with a BP that is already below 185/110 mm Hg. 

Rivaroxaban is an oral factor Xa inhibitor that can be considered in the long-term 

treatment of nonvalvular a-fib as it reduces the risk of embolic stroke. 

However, oral anticoagulation does not play a role in the acute management of 

ischemic stroke. 



Therapeutic hypothermia is commonly used to prevent hypoxic ischemic brain 

injury in patients with out-of-hospital cardiac arrest; however, it does not play a 

role in the management of acute ischemic stroke. 

Antiplatelet/antithrombotic therapy for ischemic stroke 

Clinical presentation Therapy 

Presentation within 3-4.5 hours of 

symptom onset 
IV alteplase 

Stroke with no prior 

antiplatelet therapy 
Aspirin 

Stroke on aspirin therapy 

Aspirin + dipyridamole  

OR  

clopidogrel 

Stroke with evidence of a-fib 
Long-term anticoagulation (eg, 

warfarin, dabigatran, rivaroxaban) 

Stroke with LARGE anterior 

circulation artery occlusion within 24 

hours of symptom onset 

Mechanical thrombectomy 

(regardless if patient received 

alteplase), then aspirin 

Patient with intracranial LARGE-artery 

atherosclerosis 

Aspirin + clopidogrel for 90 days, 

then aspirin 

Aspirin is the ONLY antiplatelet agent that is effective in reducing the risk of early 

recurrence of ischemic stroke.  This patient should therefore be given aspirin as 

early as possible (within 24 hours of stroke onset) and continue it indefinitely to 

prevent future strokes. 

……………….. 

Clopidogrel is used to prevent stroke in patients who have failed or are intolerant of 

aspirin therapy. It is not recommended for aspirin-naïve patients presenting with 

stroke. 

Long-term anticoagulation (eg, dabigatran, warfarin) is recommended for 

stroke prevention in patients with atrial fibrillation based on 

the CHADS2 criteria and stroke risk.   



 

Computed tomography (CT) scan of the brain may not show ischemic changes in 

the first 24 hours. The main role of CT scan in this period is to rule out 

hemorrhagic stroke rather than diagnose ischemic stroke.  Prior to additional 

diagnostic imaging (eg, MRI), the patient should be given aspirin to prevent further 

neurologic damage. 

****Nearly 95% of right-handed and up to 70% of left-handed people are left-

hemisphere dominant for verbal and written language function.  Patients with 

lesions affecting the posterior inferior frontal gyrus (Broca's area) can 

comprehend and follow commands but are unable to verbalize or write properly 

(expressive aphasia).  Broca's lesions can also affect the neurologic pathway from 

that brain region to the motor function of the larynx and mouth. 



 

In rare instances, the lesions can extend and affect the arcuate fasciculus to impair 

the patient's ability to repeat phrases (conduction aphasia).  An easy way to 

remember is that Broca's aphasia often represents a broken speech 

system.  Patients with injury to the lateral frontal lobe can also 

develop contralateral weakness of the face and extremities (motor cortex) and 

conjugate gaze deviation to the side of the lesion (contraversive frontal eye 

fields).  In contrast, patients with Wernicke's aphasia have difficulty 

comprehending and following commands but are able to speak 

fluently.  However, their speech tends to be rambling without concrete meaning. 

…… 

Dominant parietal lobe lesions can present with contralateral sensory loss 

(eg, pain, vibration, agraphesthesia, astereognosis) and contralateral inferior 

homonymous quadrantanopsia due to superior optic radiations involvement. 

Nondominant parietal lobe lesions typically cause anosognosia (denial of one's 

disabilities) and contralateral apraxia (inability to carry out learned purposeful 

movements). 



Dominant temporal lobe lesions can affect comprehension (receptive 

aphasia), ability to speak nouns (anomic aphasia), repetition 

(conductive aphasia) due to arcuate fasciculus involvement, and contralateral 

superior homonymous quadrantanopsia due to inferior optic radiations (Meyer's 

loop) involvement. However, patients usually have intact expressive speech, 

motor, and primary sensory functions. 

Nondominant frontal lobe lesions typically affect the way a person conveys 

emotion through speech (motor aprosodia), contralateral weakness, and apraxia. 

However, these lesions do not cause expressive aphasia, as seen in this patient. 

Nondominant temporal lobe lesions can impair ability to comprehend emotional 

gestures (sensory aprosodia).  These patients can also develop a contralateral 

homonymous quadrantanopsia due to the inferior optic radiations involvement. 

Patients with BE are at high risk 

for complications, including TIA or 

stroke due to septic embolism. 

This commonly occurs in the 

distribution of the MCA. 

Treatment of ischemic stroke should 

be aimed at the underlying 

cause.  In patients with infective 

endocarditis, intravenous 

antibiotics significantly reduce the 

risk of septic cardioembolism 

within weeks of initiating 

therapy; therefore, the most 

appropriate next step in 

management of this patient is to 

continue current care with 

observation. Aortic valve 

surgery can be considered if there is: 

1. Significant valvular 

dysfunction resulting in heart failure,  

2. Persistent infection 

3. Infections difficult to treat medically. 

4. Recurrent septic embolization. 

……… 

Early use of aspirin (eg, within 48 hours) in acute ischemic stroke due to 

atherosclerotic thrombosis or embolism is associated with a lower risk of recurrent 

stroke and decreased mortality.  Conversely, early use of IV heparin is generally 

NOT recommended as it is associated with an increased risk of symptomatic ICH.  



Warfarin is indicated for secondary prevention in patients 

with cardioembolic stroke due to atrial fibrillation, which is not evident in this 

patient. 

TIA represents interrupted cerebral flow and can be due to either ischemia or 

thrombus (eg, embolized clot). Given this patient's prosthetic 

valve, embolization in the setting of prosthetic valve thrombosis (PVT) should be 

strongly suspected. Prosthetic mitral (and tricuspid) valves are particularly 

susceptible to thrombus, at least in part due to lower blood flow rates through 

the valve. 

The most common presentations of PVT include: 

• Thromboembolism: left-sided (ie, mitral or aortic) PVT (which embolize to 

the systemic circulation) can present as TIA, stroke, MI, bowel ischemia, and 

limb ischemia; by contrast, right-sided (eg, tricuspid) PVT may cause PE. 

• Prosthetic valve dysfunction: usually manifesting 

as obstruction (stenosis) or, rarely, regurgitation. Patients may have a 

new murmur or signs and symptoms of heart failure. 

TTE can confirm the diagnosis of PVT, assess the degree of thrombus, and evaluate 

for prosthetic valve dysfunction.   

To prevent PVT, patients with prosthetic valves are kept on antithrombotic therapy. 

Mechanical prosthetic valves are more thrombogenic and require anticoagulation. 

Bioprosthetic valves are less thrombogenic and typically require only 

aspirin therapy; however, PVT can still occur. 

………………. 

Focal seizures can sometimes result in persistent weakness lasting minutes or 

hours (ie, Todd paralysis); however, seizure is less likely in the absence of a history 

of involuntary movements or impaired consciousness. 

Hypercoagulability studies can help elucidate less likely causes of TIA in this 

patient (eg, APLAS) and may be indicated if the initial workup fails to determine an 

etiology. However, a prosthetic valve should be considered the source of 

thromboembolism until proven otherwise. 

Prosthetic valve dysfunction can mechanically damage circulating erythrocytes, 

which can lead to hemolysis with schistocytes on peripheral smear. However, this 

complication is uncommon with bioprosthetic valves and is unlikely to explain TIA. 

Although SLE increases the risk of stroke and TIA, patients typically have other 

manifestations of the condition (eg, joint pain, rash); stroke and TIA are rare as  



WALLENBERG 
SYNDROME 

 
* 

** 
*** 

Lateral medullary infarction 

(Wallenberg syndrome) 

occurs most likely due to 

an occluded intracranial 

vertebral artery (VA). 

Vestibulocerebellar 

findings are almost always 

present and 

include nystagmus (both 

horizontal and 

rotational), vertigo with 

falling to the side of the 

lesion, and difficulty 

sitting upright without 

support. Sensory findings 

include loss of P&T in the 

I/L face (spinal trigeminal 

nucleus and tract) and contralateral trunk/limbs (spinothalamic tract). 

Other findings 

include ipsilateral bulbar muscle 

weakness (eg, dysphagia, dysarthria) 

due to involvement of the nucleus 

ambiguus and autonomic 

dysfunction (DHT; eg, I/L 

Horner's syndrome). Patients 

typically have sparing of voluntary 

motor function in the face and 

body. The diagnosis is made 

via MRI.  

Acute treatment usually involves IV 

thrombolytics (eg, tPA). 

 

……………… 

Lesions of the lateral cerebellar hemisphere present with minimal dizziness and 

ipsilateral ataxia.  



The pattern of cranial nerve involvement helps distinguish between lateral mid-

pontine lesions and those in the medulla.  Lateral mid-pontine lesions affect the 

motor and principal sensory nuclei of the ipsilateral 

trigeminal nerve, causing weakness of the muscles of 

mastication, diminished jaw jerk reflex, and impaired 

tactile and position sensation over the face.  In 

contrast, dysphagia, hoarseness, and diminished gag 

reflex are more typical of a lateral medullary infarct 

due to cranial nerve IX and X involvement. 

 Medial medullary syndrome (alternating 

hypoglossal hemiplegia) is typically due to branch 

occlusion of the vertebral (VA) or anterior spinal 

artery (ASA).  Patients develop contralateral paralysis 

of the arm and leg and tongue deviation toward the 

lesion.  Contralateral loss of tactile and position sense can also occur with infarcts 

that extend dorsally. 

 

 Medial mid-pontine infarction presents 

with contralateral ataxia and hemiparesis of the face, 

trunk, and limbs (ie, ataxic hemiparesis). There is 

also variable loss of contralateral tactile and position 

sense. 

 



A patient with severe vertigo ("spinning sensation"), nausea, and nystagmus 

accompanied by sensation defects of the left side of the face and right extremities 

has had a posterior circulation stroke. Given that these stroke symptoms developed 

after neck extension and torsion (head tilted back and to the left at the hair salon), 

they were likely due to dissection of the left vertebral artery. 

Although the MCC of vertigo (eg, BPPV, vestibular neuritis) are benign, vertigo can 

be the presenting symptom of a posterior circulation stroke, especially in 

association with other neurologic signs/symptoms. Posterior circulation 

strokes can be caused by atherosclerosis, embolism, or vertebral artery dissection, 

which can occur spontaneously or as a result of minor trauma (eg, sports injuries, 

neck manipulation). 

As the artery dissects, ischemia can affect multiple areas of the brain, causing the 

following: 

• Loss of pain and temperature in the ipsilateral face (spinal trigeminal tract) 

and contralateral trunk/limbs (spinothalamic tract) 

• Ataxia (inferior cerebellar peduncle) and nystagmus (vestibular nucleus) 

• Dysphagia and dysphonia due to bulbar muscle weakness (nucleus 

ambiguus) 

• Ipsilateral Horner syndrome (sympathetic tract) 

Lateral medullary (Wallenburg) syndrome, with the findings illustrated above, is the 

syndrome most commonly seen with strokes in the intracranial vertebral artery 

distribution. 

………………….. 

Acute vestibular nerve inflammation (ie, vestibular neuritis) can present with 

sudden-onset vertigo and nystagmus after an URI. However, sensory deficits (eg, 

impaired pinprick sensation) in the face and the contralateral extremities would not 

be present. 

Ménière disease is characterized by distension of the endolymphatic system due to 

increased volume and/or pressure of endolymph. It presents with episodic vertigo 

lasting 20 minutes to 24 hours. However, it is accompanied by hearing loss and 

aural fullness; additional neurologic findings are not present. 

Occlusion of the MCA can cause somatosensory deficits. However, deficits involve 

the contralateral face and body (rather than crossed signs seen wallenberg) and 

are usually associated with motor weakness. In addition, aphasia (dominant 

hemisphere involvement) or hemineglect (nondominant hemisphere involvement) 

is common. 



Otolith dislodgment into the semicircular canal describes BPPV, which presents with 

vertigo and nystagmus triggered by head movement. Episodes are brief (<1 min) 

and unaccompanied by other neurologic findings. 

CERVICAL ARTERY 
DISSECTION 

Carotid artery dissection 

Etiology 
• Trauma; spontaneous occurrence 

• Underlying contributors: HTN, smoking, CTD 

Clinical 

presentation 

• Unilateral head & neck pain, transient vision loss 

• Ipsilateral partial Horner syndrome 

o Ptosis & miosis without anhidrosis 

• Signs of cerebral ischemia (eg, focal weakness) 

Diagnosis • Neurovascular imaging (eg, CT angiography) 

Treatment 
• Thrombolysis (if ≤4.5 hr after symptom onset) 

• Antiplatelet therapy (eg, aspirin) ± anticoagulation 

CTD = connective tissue disease; HTN = hypertension. 

A young patient has unilateral headache, neck pain, and partial Horner syndrome 

following a fall and likely also had a TIA (ie, transient leg weakness).  This 

presentation suggests internal carotid artery dissection, a common cause of 

stroke in young patients.  Internal carotid dissection may occur spontaneously or 

after infections or minor trauma (eg, sports injuries, falls).  Patients with 

certain connective tissue diseases (eg, EDS) and those who smoke, have 

uncontrolled HTN, or use OCPs are at increased risk. 

Injury to the arterial intima allows blood to flow into the vessel wall, leading to the 

formation of a false lumen, aneurysm, or most commonly, an intramural 

hematoma.  This can lead to arterial obstruction or thromboembolic 

events; cerebral ischemia (eg, stroke, TIA) is a common complication.  Distension of 

the sympathetic fibers that travel along the internal carotid artery lead to partial 

Horner syndrome characterized by ptosis and miosis (anhidrosis does not occur 

with partial Horner syndrome as the sympathetic fibers responsible for facial 

diaphoresis travel along the external carotid artery).  Other clinical features (not 

always seen) include tinnitus and carotid bruit. 

The diagnosis of internal carotid artery dissection is confirmed with CTA or MRA.   

Management of stroke due to dissection is similar to other ischemic strokes and 

includes thrombolysis in appropriate patients, and mechanical thrombectomy for 

large vessel (eg, MCA) occlusions. Although there is a risk of extension of the 

hematoma, thrombolysis is generally considered to have similar risks as non–

dissection-related ischemic strokes.  Further management for both ischemic stroke 

and TIA includes antithrombotic therapy (eg, aspirin, anticoagulation). 



………….. 

Diffuse axonal injury occurs after major trauma and typically causes obtundation 

and coma.  

An unruptured intracranial aneurysm is typically asymptomatic but can cause 

headache, third nerve palsy, facial pain, and pupillary dilation (as opposed to 

pupillary constriction); weakness and neck pain is unexpected.  Ruptured aneurysms 

result in SAH. 

Migraine with brainstem aura typically presents with vertigo, dysarthria, ataxia, and 

visual disturbances followed by a severe, throbbing occipital headache. 

CAROTID ARTERY 
STENOSIS 

 
* 

** 
*** 

A patient with temporary right-sided motor weakness without evidence of infarction 

on MRI had a TIA; workup has demonstrated high-grade carotid artery stenosis.  

Initial interventions for all patients with carotid artery stenosis should 

include intensive medical management (ie, aspirin, statin, BP control) and 

counseling on lifestyle changes (eg, exercise, smoking cessation). 

In addition, symptomatic patients (ie, TIA or ischemic stroke in the distribution of 

the affected vessel within the previous 6 months) with high-grade carotid stenosis 

(70%-99%), should be considered for carotid endarterectomy (CEA) to reduce 

future stroke risk.  

However, patients with persistently disabling neurologic deficits, 100% occlusion 

of the carotid artery, or life expectancy <5 years are unlikely to benefit. 

………………. 

Antiplatelet therapy is appropriate for all patients with carotid artery stenosis; 

however, aspirin is first-line therapy for those undergoing a CEA. Clopidogrel may 

be used if the patient cannot tolerate aspirin. 

Ambulatory ECG monitoring can identify intermittent atrial fibrillation in those 

without a clear source of emboli.   

AMAUROSIS FUGAX Amaurosis fugax is 

characterized by painless, 

rapid, and transient (<10 

minutes) monocular 

vision loss.  The 

description of a curtain 

descending over the 

visual field is highly 

suggestive of this 

diagnosis.  The most 

common etiology is 

retinal ischemia due 



to atherosclerotic emboli originating from the ipsilateral carotid artery; therefore, 

patients with vascular risk factors (eg, HTN, hyperlipidemia, smoking) should be 

evaluated with a duplex ultrasound of the neck. Funduscopic examination 

is often normal but may show embolic plaques and retinal whitening (due to 

ischemia). Patients with amaurosis fugax and concomitant carotid artery disease 

have an increased risk of stroke. 

Other causes of transient monocular vision loss are uncommon and 

include cardioembolic disease, giant cell arteritis (GCA), retinal vein occlusion 

(RVO), retinal vasospasm, and papilledema. 

………….. 

Echocardiography can be helpful in evaluating for cardioembolic disease (eg, atrial 

thrombus in the setting of atrial fibrillation), which typically leads to transient 

ischemic attack or stroke.  Cardioembolic disease is a much less common cause of 

amaurosis fugax compared to carotid atherosclerosis. 

Optic neuritis usually presents in women age <50 with monocular vision loss and 

pain on eye movement. Patients also typically have an afferent pupillary defect 

with optic disc swelling on funduscopy. 

SEPTIC EMBOLI Patients with infective 

endocarditis can develop 

septic emboli when pieces 

of valvular vegetations 

dislodge and travel to the 

brain, leading to ischemic 

infarction, cerebral abscess, 

and/or bacterial 

meningitis. Septic 

emboli classically cause 

infarcts in multiple vascular 

distributions. A right arm 

weakness and lower facial 

droop are consistent with 

infarction of the primary 

motor cortex in the left MCA 

territory, whereas his broad-

based gait and difficulty 

with heel-to-shin testing 

suggest a cerebellar lesion 

(posterior circulation). 

Depending on the site of the 

infected valve, septic 



emboli may also affect the lungs, kidneys, intestines, or extremities. 

Many aspects of history suggest infective endocarditis. Being an IV drug 

user with fever/chills for the last few days and a holosystolic murmur at the 

cardiac apex that is concerning for mitral valve insufficiency. Although IV drug users 

frequently develop right-sided endocarditis, left-sided endocarditis is also 

common. This patient's urinalysis also shows red cell casts with proteinuria, which 

can occur due to immune complex-mediated glomerulonephritis.  

The next steps in management include drawing blood cultures, initiating broad-

spectrum antibiotics, and obtaining an echocardiogram (preferably TEE) to 

evaluate for vegetations. 

……………. 

Strokes due to drug-induced vascular spasm are usually attributable to 

cocaine/methamphetamines as opposed to heroin.  

Early neurosyphilis can manifest with meningitis, whereas late neurosyphilis is 

characterized by dementia, tabes dorsalis (sensory ataxia, lancinating pains, reduced 

DTRs) and Argyll Robertson pupils. 

CRAO A patient with acute painless 

monocular vision loss that 

persists for several hours likely 

has a central retinal artery 

occlusion (CRAO), 

which most commonly begins 

as an embolized plaque from 

the ipsilateral carotid artery; 

a cardioembolic source (eg, 

due to a-fib) is also possible. 

Most patients develop significant permanent visual deficits. Funduscopy can reveal 

a whitened retina (due to edema) and, in the macula, the central fovea appears 

red from underlying choroid (cherry red spot). Patients usually have a defect in the 

afferent pupil reflex. 

CRAO is an ophthalmologic emergency, and attempts at recovering vision 

(eg, anterior chamber paracentesis, ocular massage, revascularization) should 

be considered. Workup also includes noninvasive imaging of the carotids to 

evaluate for stenosis (e.g., US doppler).  Atherosclerotic treatment (eg, aspirin, 

statin) and, in cases of cardioembolic phenomenon, long-term 

anticoagulation (eg, warfarin) are often initiated. 



…………… 

Patients with hypertensive 

retinopathy typically do not have 

acute vision loss. On funduscopy, 

there is focal spasm of arterioles, 

followed by progressive sclerosis and 

narrowing. Depending on the 

severity, arteriovenous nicking, 

copper or silver wiring, exudates, 

and/or hemorrhages may be present. 

Patients with a detached 

retina typically have light 

flashes, floaters, or a curtain across 

their visual field (usually starting from 

the periphery rather than dropping 

vertically, as in CRAO) that is not 

transient.  Funduscopic findings can 

include a wrinkled or detached retina. 

Painless, sudden (sometimes subacute) vision loss (or haze) can be seen in CRVO, 

likely from venous thrombosis  It can progress to an ischemic form that can be 

painful. Funduscopy usually reveals 

dilated and tortuous veins leading to 

scattered and diffuse hemorrhages 

("blood and thunder"), disk swelling, 

and/or cotton wool spots. 

Patients with vitreous hemorrhage 

(eg, due to retinal tear, vitreous 

detachment) have floaters.  Diabetic 

retinopathy is a common cause.  On 

funduscopy, a hemorrhage is usually 

seen, but it may also be difficult to 

visualize the fundus due to 

obscured details from hemorrhage. 



ANTERIOR SPINAL 
CORD SYNDROME 

Descending Ao dissection: can lead to ant spinal cord syndrome. Risk of anterior 

spinal cord ischemia is greatest at the T10-T12 levels, where blood flow is 

lowest.  Patients generally develop bladder paresis(eg, urinary retention), motor 

paresis of the lower 

extremities, loss of crude 

touch/pain 

sensation (carried in 

anterior/lateral 

spinothalamic 

tracts), and diminished 

reflexes (reflexes 

are increased after days 

or weeks but are 

diminished 

initially).  Because the 

posterior spinal cord 

receives some blood flow 

from the intact posterior 

spinal arteries (arising 

off the vertebral/PICA), 

the dorsal column of the 

spinal cord (eg, vibration 

sensation, 

proprioception) is generally preserved. In addition, spinal levels above the thoracic 

lesion (eg, upper extremities) will be intact. 

 

- Global cerebral hypoperfusion causes confusion, loss of vision, and 

diffuse/nonfocal neurologic manifestations (eg, in both the upper and lower 

extremities). 

- Aortic dissections involving the ascending aorta (type A) can result in 

vertebral artery dissection, which usually causes neck pain, ischemic stroke, 

and headache.  Patients can also develop posterior spinal cord ischemia, 

which usually presents with loss of proprioception/vibration sensation below the 

level of the lesion and mild/minimal weakness. 



Anterior cord syndrome usually 

occurs when there is an injury to 

the anterior spinal artery (eg, disc 

retropulsion, fragments of bone from 

vertebral burst fracture) affecting 

the anterior two thirds of the spinal 

cord.  Neurological findings include: 

• Bilateral hemiparesis:  Lateral 

CST; at the level of the cord injury and 

below 

• Diminished bilateral pain and 

temperature sensation:  Lateral 

spinothalamic tract (LST); 1-2 levels 

below the cord injury because LST decussates 1-2 levels before the 

corresponding level 

• Intact bilateral proprioception, vibratory sensation, and light 

touch:  Dorsal columns; blood is supplied from the posterior spinal arteries, 

which are bilateral and reinforced by radicular segmental branches 

In a patient, bilateral upper extremity 

motor and sensory examination is 

normal, which indicates that the level 

of injury is likely below T1, based on 

the dermatomes that innervate the 

arms.  This patient should immediately 

have an MRI to assess the injury site, 

and likely needs a decompressive 

procedure to regain neurological 

function. 

………… 

Central cord syndrome is characterized 

by decreased sensation and motor 

function in the arms with relative 

sparing of the legs after forced 

hyperextension (eg, fall, whiplash); 

it can be associated with bladder 

dysfunction.  It is usually seen in 

the elderly with underlying cervical 

spondylotic myelopathy. 



An injury to the frontoparietal lobes is likely to cause ongoing altered 

consciousness, and alone is unlikely to cause bilateral lower extremity weakness 

with sensory changes. 

A spinal nerve root injury affecting the lower extremities is more likely to cause a 

unilateral sciatica-type presentation of back pain, changes in sensation, and motor 

weakness in one extremity rather than in both. 

Ventral brainstem injury can lead to "locked-in" syndrome, a disorder 

characterized by quadriplegia and the inability to speak or swallow but with 

normal consciousness. Patients can usually blink voluntarily and look vertically 

due to sparing of the supranuclear ocular pathway. 

A patient with abrupt-onset, severe, tearing chest pain has a descending aortic 

dissection (type B) extending from the subclavian to the iliac vessels. 

He subsequently developed urinary retention and lower extremity paresis, crude 

touch/pain sensation loss, and diminished reflexes, raising strong suspicion 

for thoracic spinal cord ischemia, a rare (2%-3%) complication of aortic 

dissection due to interruption of the intercostal and/or lumbar arteries (off the 

aorta) that feed the anterior spinal cord. 

Risk of anterior spinal cord ischemia is greatest at the T10-T12 levels, where 

blood flow is lowest. Patients generally develop bladder paresis (eg, urinary 

retention), motor paresis of the lower extremities, loss of crude touch/pain 

sensation (carried in anterior/lateral spinothalamic tracts), and diminished 

reflexes (reflexes are increased after days or weeks but are diminished initially). 

Because the posterior spinal cord receives some blood flow from the 

intact posterior spinal arteries (arising off the vertebral/PICA), the dorsal column of 

the spinal cord (eg, vibration sensation, proprioception) is generally preserved. In 

addition, spinal levels above the thoracic lesion (eg, upper extremities) will be intact. 

…………….. 

Carotid artery occlusion generally presents with acute stroke; patients usually 

have unilateral (not bilateral) motor symptoms, and bladder dysfunction would be 

atypical. 

Global cerebral hypoperfusion causes confusion, loss of vision, and diffuse/nonfocal 

neurologic manifestations (eg, in both the upper and lower extremities). 



SYRINGOMYELIA Syringomyelia is a 

fluid-filled cavity in 

the spinal cord that 

may represent 

dilation of the central 

canal or a separate 

cavity within the 

spinal parenchyma. It 

is usually 

located within the 

cervical and thoracic 

spine but can also 

involve the brainstem (syringobulbia). The 

condition is most commonly associated 

with Arnold Chiari malformation 

type 1 but may also 

be acquired from inflammation, infection, a 

tumor, or trauma involving the spine. 

Patients typically present with loss of 

pain/temperature sensation in 

the dermatomes corresponding to the site of 

spinal involvement (eg, "cape" distribution). 

This is due to disturbance of the 

crossing spinothalamic tracts in the anterior commissure. Vibration/proprioception 

is preserved as the dorsal spinal column is not usually affected (dissociated sensory 

loss). As the cavity enlarges, there can be interruption of the anterior horn gray 

matter, resulting in lower motor neuron signs in the upper limbs (areflexic 

weakness). 

…………… 

B12 deficiency typically presents with impaired vibration/proprioception and spastic 

muscle weakness. 

Anterior spinal cord syndrome: Autonomic dysfunction may also occur due to 

interruption of descending autonomic tracts.  The absence of risk factors (eg, aortic 

surgery or dissection), lower extremity symptoms, or autonomic dysfunction makes 

the diagnosis unlikely. 

Segmental demyelination/inflammation of the spinal cord (transverse myelitis) may 

occur with multiple sclerosis.  It typically presents with the subacute onset of 

flaccid paralysis (spinal shock) and loss of ALL types of sensation (eg, pain and 

proprioception) below the level of spinal injury, making the diagnosis unlikely in this 

patient. 



BROWN SEQUARD 
SYNDROME (BSS) 

 

This patient who was stabbed in the back has a variety of neurologic deficits 

concerning for Brown-Séquard syndrome.  This syndrome typically occurs due 

to hemisection (ie, disruption to half) of the spinal cord.  Findings include the 

following: 

• Ipsilateral hemiparesis:  lateral corticospinal tract (LCT); occurs at the level 

of the cord injury and below 

• Ipsilateral diminished proprioception, vibratory sensation, and light 

touch:  dorsal columns; occurs at the level of the cord injury and below 

• Contralateral diminished pain and temperature:  lateral spinothalamic 

tract (LST); occurs 1-2 levels distal to the cord injury and belowbecause LST 

sensory neurons send axon projections up 1-2 levels prior to decussating 

(crossing over) 

A right spinal hemisection at T8 would cause a contralateral (left-sided) LST deficit 

beginning around T10 (ie, the level of the umbilicus according to the dermatomes). 

Such a lesion is less likely to affect contralateral pain and temperature sensation at 



T8 because the left-sided T8 fibers decussate to the right-sided spinal cord 1-2 

levels above T8 (eg, T6, proximal to the site of injury). 

When Brown-Séquard syndrome occurs in the cervical region, there may be 

associated ipsilateral Horner syndrome (ptosis, miosis, anhidrosis).  In addition, 

ipsilateral reflexes (including Babinski) may be initially absent due to spinal shock 

(ie, temporary loss of all distal spinal cord function, including spinal cord reflexes); 

after the spinal shock resolves, ipsilateral hyperreflexia and positive Babinski are 

typically present. 

………. 

An anterior spinal artery injury at T8 or T10 can cause anterior cord syndrome; this is 

characterized by distal paralysis (LCT)… 

HEMORRHAGIC 
STROKE 

Neurologic deficits are present 

in approximately 60% of 

patients at the time of 

presentation. 

The arterial tree at the base of 

the brain is in proximity to 

many cranial nerve (CN) origins; 

therefore, certain isolated CN 

palsies can be a sign of a 

compressing aneurysm in a 

specific location. 

• Oculomotor nerve (CN 

III; Pcomm) palsy can 

involve pupillary dilation 

due to loss of 

parasympathetic 

innervation, as well as 

ptosis and down and out eye positioning due to loss of somatic innervation. 

Full or partial oculomotor nerve palsy suggests an enlarging or 

ruptured aneurysm of the adjacent posterior communicating artery.  

• In a similar manner, compression of the optic nerve (CN II; ICA or Acomm) 

by an aneurysm of the internal carotid (ICA) or anterior communicating 

artery (Acomm) can cause unilateral vision loss or bitemporal hemianopsia.  

• Less commonly, a trochlear (CN IV; SCA) or abducens (CN VI; AICA) nerve 

palsy can result from an aneurysm affecting the superior cerebellar (SCA) or 

anterior inferior cerebellar artery (AICA), respectively. 



Management of a patient with sudden-onset, severe headache and a suggestive CN 

palsy should involve head CT scan with angiography to evaluate for active SAH or 

an enlarging aneurysm with impending rupture. 

…….. 

Carotid artery dissection typically presents with unilateral headache and 

ipsilateral Horner syndrome.  Generalized headache is not typical, and pupillary 

dilation is not expected (Horner syndrome causes pupillary constriction). 

Cluster headache usually involves severe unilateral headache and ipsilateral signs 

of parasympathetic hyperactivity.  Ptosis is common, but pupillary constriction 

(rather than dilation) is expected. 

Clinical features of subarachnoid hemorrhage 

Risk 

factors 

• HTN 

• Smoking, moderate to heavy alcohol use 

• Family history 

• Sympathomimetic drugs 

Clinical 

presentation 

• Most commonly due to ruptured saccular (berry) 

aneurysm 

• Severe & sudden onset of headache different from 

previous headache pattern or described as "worst 

headache of my life" 

• N, V, brief LOC, FNDs, or meningismus 

Diagnosis 

• Noncontrast head CT >90% sensitive within 2-6 hr of SAH 

onset 

• LP required to exclude SAH definitively in patients with 

negative CT scan of the head 

• Xanthochromia confirms diagnosis (usually >6 hr from 

SAH onset) 

• Cerebral angiography to identify bleeding source 

SAH = subarachnoid hemorrhage. 

Nausea and vomiting, brief loss of consciousness, and meningismus (eg, neck 

stiffness, often accompanied by back pain) are common, and many patients also 

describe a prodromal headache that may represent a sentinel bleed. 

Any patient with such a headache should undergo urgent noncontrast CT scan of 

the head, which may show blood in the basal cistern and cerebral sulci. The 

sensitivity for diagnosis using CT scan is very high, particularly within the first 6 

hours after a bleed; however, minor bleeding, anemia, poor-quality images (eg, 

head movement), or increased duration since the event can markedly reduce the 

accuracy. Therefore, if CT scan results are negative, lumbar puncture (LP) should 



be performed in all patients with a high level of concern for SAH. Classic LP findings 

include elevated opening pressure, xanthochromia (yellow-pink discoloration due to 

hemoglobin breakdown), and a high RBC count that does NOT decline with serial 

collection tubes. 

……… 

Some studies indicate that MRI of the brain has similar sensitivity to that of CT, 

although data are limited.  However, MRI takes significantly longer than LP, which 

can delay treatment and lead to significant morbidity and mortality. 

SAH:  

- MCC is aneurisms. CT 

scan is positive for blood 

in >92%-95% of cases 

within the first 24 

hours.  Lumbar puncture is 

often required to definitely 

exclude SAH in patients 

with normal CT scan. 

(CT) scan is positive for 

blood in >92%-95% of 

cases within the first 24 

hours.  Lumbar puncture is 

often required to definitely 

exclude SAH in patients 

with normal CT scan. 

Rebleeding is the major 

cause of death within 

the first 24 hours of 

presentation, especially 

within the first 6 hours of 

untreated SAH. Vasospasm can occur in up to 30% of SAH patients from days 3-

10 after presentation and is the major cause of delayed morbidity and death. It is 

likely caused by arterial narrowing at the base of the brain due to degradation of 

the blood and its metabolites and can lead to cerebral infarction. CT 

angiography is preferred for detecting vasospasm, which can best 

be prevented with initiation of nimodipine. 

- Although rebleeding risk can be high in untreated SAH, surgical repair of the 

aneurysm (eg, endovascular coiling in this patient) practically eliminates the 

rebleeding risk. 

- Subacute hydrocephalus is a complication of SAH that can present with 

headaches.  Patients tend to develop progressive mental decline and multiple 



neurologic deficits due to compression of the cranial nerves, brainstem, and/or 

cerebral cortex.   

- Todd's palsy usually occurs after a focal motor seizure. 

Hemorrhagic strokes are ICH and 

SAH. This hypertensive patient 

with acute severe thunderclap 

headache (maximal intensity 

reached in <1 minute) and 

symptoms of meningeal irritation 

(eg, nausea/vomiting, 

photophobia) is suffering from 

nontraumatic SAH.  Other 

features may include seizure or 

FNDs (uncommon), brief LOC. 

Nontraumatic SAH is most 

commonly due to a ruptured 

saccular (berry) aneurysm. 

CT scan without contrast is the 

preferred initial imaging study 

and typically reveals acute 

hemorrhage (high-density signal) surrounding the brainstem and basal 

cisterns.  This patient has bleeding in the frontal interhemispheric cistern (red 

arrow), left sylvian cistern (blue arrow), and peripontine cisterns (green arrows). 

Those with negative head CT scans and suspected SAH should undergo lumbar 

puncture, which classically reveals elevated opening pressure and xanthochromia. 

Patients with a confirmed diagnosis should be evaluated further with cerebral 

angiography and treated with surgery (craniotomy with aneurysm clipping) or 

endovascular methods (coiling/stenting of the aneurysm). 



…………… 

 Cerebral amyloid angiopathy is the second 

MCC of ICH after HTN and is typically lobar in 

location.  It most often occurs in patients age 

>75 and is due to abnormal beta-pleated amyloid 

protein deposition in cerebral blood vessels, 

leading to arteriopathy and vessel fragility. 

Aseptic meningitis can present with severe 

headache, N/V, photophobia, neck stiffness, and 

fever; however, CT scan of the head is usually 

normal. 

Cerebral AVM is the MCC of ICH in children. 

Cerebral venous thrombosis typically occurs in 

patients with hypercoagulable conditions (eg, contraceptive use, malignancy) and 

presents with headache, confusion, seizures, and FNDs.  The diagnosis is confirmed 

using MRV as CT scan often reveals no abnormalities. 

Hypertensive encephalopathy is characterized by marked blood pressure 

elevation with progressive headache, N/V, and nonlocalizing neurologic 

symptoms (eg, confusion, restlessness) due to cerebral edema. Acute hemorrhage 

on CT scan of the head is not characteristic. 

Carotid Doppler and echocardiogram may be considered after head CT to evaluate 

for possible embolic sources in patients with ischemic stroke. 

Vertebral artery dissection typically occurs with head/neck trauma and presents 

with local pain and FNDs due to cerebral ischemia caused by thromboembolism 

or hypoperfusion. Concomitant disruption of the PICA often leads to lateral 

medullary (Wallenberg) syndrome: 

1. Vertigo/nystagmus,  

2. I/L cerebellar signs,  

3. Loss of pain/temperature sensation in the I/L face and C/L body,  

4. Bulbar weakness,  

5. I/L Horner syndrome. 



Intraparenchymal brain hemorrhages typically present with sudden 

FND that gradually worsen over minutes to hours.  Putaminal 

hemorrhage almost always involves the adjacent internal capsule,leading 

to contralateral hemiparesis and hemianesthesia due to disruption of the 

corticospinal and somatosensory fibers in the posterior limb.  As the hemorrhage 

expands, headache, nausea/vomiting, and altered mental status can develop due 

to elevated ICP.  Acute hemorrhage appears hyperdense on noncontrast head CT 

scan (red arrow). (VS: Ischemic stroke: no headaches and no LOC, there is a hx of 

TIA) 

Hypertensive vasculopathy involving the small penetrating branches of the 

major cerebral arteries is the most common cause of spontaneous deep 

ICH.  Chronic hypertension leads to the formation of Charcot-Bouchard aneurysms, 

which may rupture and bleed within the deep brain structures.  The most frequently 

affected locations include: 

1. Basal ganglia (putamen),  

2. Cerebellar nuclei,  

3. Thalamus, and  

4. Pons.   

The basal ganglia are supplied by the lenticulostriate arteries (small vessel 

branches from the MCA). 

………………….. 

← Cerebral amyloid angiopathy (CAA) is the MCC of 

spontaneous lobar/cortical hemorrhage (eg, occipital, 

parietal) in the elderly (age >60). 

Brain arteriovenous malformation is the most common 

cause of intraparenchymal brain hemorrhage in children. 

 Embolic strokes are more likely to bleed than thrombotic 

strokes; however, they typically involve the cortical/lobar 

regions of the brain and affect multiple vascular 

distributions. 

Cerebral venous thrombosis typically occurs in patients 

with hypercoagulable conditions (eg, contraceptive use, malignancy) and can 

present with headache, altered mentation, seizures, and focal neurologic 

deficits.  The diagnosis is confirmed using MRV as head CT scan often shows no 

abnormalities. 

Brain metastases (eg, from lung, breast, or kidney carcinoma) may be complicated 

by intratumoral hemorrhage; however, metastatic brain lesions typically appear as 

multiple circumscribed lesions at the grey-white junction. 



A patient with deterioration of neurologic status 2 days after an ischemic 

stroke most likely had a hemorrhagic transformation (HT). HT is a common 

complication of ischemic stroke, especially when the stroke affects a large area, 

is due to an embolic cause, or has been treated with thrombolytics. Manifestations 

typically arise <48 hours after the initial event and are characterized 

by deterioration in the patient's neurologic status. Emergent noncontrast CT scan 

of the head is required to evaluate for HT as urgent surgical decompression is 

often needed. 

…………….. 

Although this patient has a fever, the most likely cause is a defect in central 

thermoregulation due to extensive stroke (not infection).  Prior to any other 

testing, a noncontrast CT scan of the head is required to examine for life-

threatening HT. 

Seizures may occur in patients with acute ischemic stroke and often cause 

contralateral eye and head deviation; however, a noncontrast CT scan of the head 

is required prior to any additional study, including EEG, as HT is life-threatening. 

IV mannitol is often used to reduce ICP. Ischemic strokes may cause elevated ICP 

due to HT or malignant cerebral edema; however, a patient with a change in 

mental status requires emergent CT scan of the head prior to any additional 

therapy. 

Although MRI of the brain has greater sensitivity for the diagnosis of ischemic 

stroke, noncontrast CT of the head is the preferred screening modality for 

cerebral hemorrhage due to better availability and testing rapidity. 

Acute warfarin-associated ICH:  This 

condition was likely provoked by the 

use of OTC cold medications, which 

often contain acetaminophen 

(potentiates anticoagulant effect of 

warfarin) and decongestants such as 

phenylephrine (may elevate BP). 

Patients with warfarin-associated 

ICH should have their anticoagulation 

reversed immediately to reduce the risk 

of death and permanent disability. 

Initial therapy should include 

IV vitamin K, which has a 

sustained response but takes 

approximately 12-24 hours to be 

effective (promotes clotting factor 

synthesis in the liver). Prothrombin 



complex concentrate (PCC) should also be provided as it contains vitamin K-

dependent clotting factors (eg, II, VII, IX, X) that offer rapid (minutes) and short-

term (hours) reversal of warfarin. FFP can be considered if PCC is not available; 

however, it takes longer to prepare/administer and requires more volume 

infusion compared to PCC. 

………….. 

Lowering of systolic blood pressure to <140 mm Hg with nicardipine or labetalol is 

probably safe in patients with hemorrhagic stroke to reduce the risk of hematoma 

expansion in the first 24 hours. 

LP should be avoided in patients with an acute intracerebral hemorrhage due to the 

risk of inducing herniation as a result of increased ICP. 

Platelet transfusion may be considered in patients with thrombocytopenia or in 

individuals taking antiplatelet therapy (eg, aspirin, clopidogrel) at the time of their 

brain bleed. 

Tranexamic acid is an antifibrinolytic agent that may be used to treat heavy 

menstrual bleeding and prevent excessive blood loss during certain types of 

surgery.  However, it would not reverse elevated INR and does not have a role in 

the treatment of warfarin-induced ICH. 

This elderly patient's clinical presentation 

(progressive confusion and lethargy over 

several hours) and hyperdensity (red arrow) on 

head CT scan are consistent with an acute 

right parietal lobe hemorrhage, most likely 

due to cerebral amyloid angiopathy (CAA). 

Amyloid angiopathy is the MCC of 

spontaneous lobar hemorrhage, particularly in 

adults age >60. It occurs as a consequence of 

β-amyloid deposition in the walls of small- to 

medium-size cerebral arteries, resulting in 

vessel wall weakening and predisposition to 

rupture. The disease is NOT associated with 

systemic amyloidoses; rather, the 

amyloidogenic proteins are usually the same as 

those seen in Alzheimer dementia. 

Hemorrhage usually occurs during routine activity and most often involves the 

occipital and parietal lobes. Parietal hemorrhages can cause contralateral 

hemisensory loss (due to primary somatosensory cortex injury) and contralateral 

hemineglect if the parietal association cortex (particularly in the nondominant 

hemisphere) is affected. Hematoma expansion can lead to elevated ICP, resulting in 

impaired consciousness, confusion, headache, and N/V. 



…………. 

AVM rupture is the MCC of ICH in children. Older age and history of Alzheimer 

dementia make cerebral amyloid angiopathy more likely. 

Cardioembolic stroke can occur in the setting of atrial fibrillation, especially while 

patients are off anticoagulants; however, they typically have sudden-onset 

neurologic deficits that follow a stuttering course.  In addition, neuroimaging 

classically shows multiple ischemic infarctions at the grey-white matter junction. 

Carotid artery thrombosis typically leads to profound neurologic deficits (eg, 

contralateral homonymous hemianopsia, hemiparesis, hemisensory loss) due to 

ischemic infarction of the cerebral hemisphere. On CT scan, ischemic stroke typically 

appears as an area of hypodensity rather than a hyperdensity affecting a vascular 

distribution. 

 



This patient has a hypertensive intraparenchymal brain hemorrhage, which 

typically presents with sudden focal neurologic 

deficits that gradually worsen over minutes to hours. 

This is in contrast to SAH and embolic stroke, in 

which symptom severity is maximal at onset, and 

ischemic stroke, in which symptoms classically 

progress in a stuttering fashion. Symptoms often 

occur during routine activity but may be precipitated 

by exertion (eg, jogging on a treadmill). As the 

hemorrhage expands, headache, vomiting, seizures 

(if lobar), and AMS can develop. 

Hypertensive hemorrhages generally involve 

the same small, penetrating arteries that are 

responsible for lacunar stroke. The most frequently 

affected locations include the basal 

ganglia (putamen), cerebellar nuclei, thalamus, and pons. Putaminal hemorrhage 

almost always involves the adjacent internal capsule. This leads to contralateral 

hemiparesis and hemianesthesia (due to disruption of the corticospinal and 

somatosensory fibers in the posterior limb) and conjugate gaze deviation toward 

the side of the lesion (due to damage of frontal eye field efferents in the anterior 

limb). 

……………… 

Cerebellar hemorrhage presents with occipital headache, N/V, dizziness, 

and cerebellar signs (eg, ataxia, dysmetria). There is usually no hemiparesis.  Early 

diagnosis is essential as emergency decompression may be life-saving. 

Embolic or thrombotic occlusion of the proximal MCA can cause cerebral ischemic 

infarction with contralateral hemiparesis, hemianesthesia, and conjugate gaze 

deviation toward the lesion.  However, headache and sudden neurologic deficits 

that gradually worsened is more consistent with hemorrhage. 

Lobar hemorrhages typically occur in adults age >60 due to amyloid angiopathy. 

Hemorrhage tends to be recurrent and most often involves the occipital or 

parietal lobes. Occipital lobe hemorrhage may cause homonymous hemianopsia, 

whereas parietal hemorrhage can cause contralateral hemisensory loss. 

Medial medullary syndrome occurs due to branch occlusion of the vertebral or 

anterior spinal artery. It presents with contralateral paralysis of the arm and leg 

(lateral CST), contralateral loss of position sense (dorsal column medial lemniscus), 

and tongue deviation toward the lesion (hypoglossal nerve). 

Midbrain ischemic stroke typically presents with ipsilateral oculomotor nerve palsy, 

ataxia (due to damage to the superior cerebellar peduncle), and contralateral 

hemiparesis (cerebral peduncle). 



Bilateral pontine hemorrhage typically presents with coma (due to disruption of 

the reticular activating system [RAS]), total paralysis (corticospinal 

[CST] and corticobulbar tracts [CBT]), and pinpoint pupils (descending sympathetic 

tract [DHF]). 

SUBDURAL 
HEMATOMA (SDH) 

 

………… 

Lacunar infarcts typically lack 

impaired consciousness or cortical 

signs (eg, aphasia, neglect). 

Toxic-metabolic encephalopathy can 

be caused by infection, toxins, or 

metabolic derangements (eg, 

electrolytes disturbance, uremia, 

hyperammonemia).  Patients typically 

present with confusion, lethargy, 

and neuromuscular findings (eg, bradykinesia, asterixis) due to global cerebral 

dysfunction.   



NPH typically presents with progressive gait difficulties (ataxia), cognitive 

disturbances, and urinary incontinence. Brain imaging reveals ventricular 

enlargement that is out of proportion to sulci enlargement. 

Transient limb weakness following partial seizure activity is known as postictal 

(Todd) paralysis.  Although subdural hematoma may cause seizure with postictal 

paresis and confusion, other features of seizure (eg, convulsions, tongue-biting, 

incontinence) are not evident in this patient. 

CN3 palsy CN3 palsies MClyC by compression or microvascular ischemia, pupillary 

involvement can help distinguish the etiology of an isolated CN III palsy. 

• Non–pupil-sparing CN III palsies are frequently caused by mass effect and 

should be considered due to an intracranial aneurysm until proved 

otherwise (also caused by tumors).  Patients should undergo immediate 

MRA or CTA of the head for evaluation. 

• Pupil-sparing CN III palsies are typically caused by microvascular 

ischemia and are associated with DM, HTN, hyperlipidemia, and advanced 

age. Observation and supportive care may be appropriate in patients with 

vasculopathic risk factors (eg, DM, HTN). 

……………… 

MRI of the orbits is useful to evaluate orbital disease (eg, tumor) or inflammation. 

These can cause compression of CN III but would be also be expected to 

cause proptosis, optic neuropathy, and chemosis.  In addition, orbital tumors 

would likely be visible on head CT. 

Graves disease can cause ophthalmopathy with diplopia but exophthalmos, 

periorbital edema, and lid lag are expected on examination.  The pupils are not 

affected. 

This patient has clinical 

findings suggestive 

of oculomotor nerve (CN 

III) palsy. The MCC of CN III 

palsy in adults is ischemic 

neuropathy due to poorly 

controlled DM. 

CN III has 2 major 

components as follows: 

• Inner somatic fibers - 

innervate the levator muscle of the eyelid and 4 of the EOMs (SR, MR, IR, IO) 



• Superficial parasympathetic fibers - innervate the sphincter of the iris and 

the ciliary muscles (controlling pupil constriction). 

Because the inner somatic fibers are farther from the blood supply, they are 

more susceptible to ischemic injury. Therefore, patients with ischemic CN III palsy 

typically have paralysis of the levator muscle (ptosis) and 4 EOMs ("down-and-out-

gaze") with preserved pupillary response. 

………… 

A midbrain demyelinating lesion or lacunar infarction can damage the CN III 

nuclei, resulting in deficits to both the somatic and parasympathetic fibers (the 

pupil is usually affected). These lesions are almost always associated with other 

neurologic deficits (eg, cerebellar ataxia, hemiparesis). 

EOM infiltration (eg, inflammatory, neoplastic, infective) can result in unilateral or 

bilateral ophthalmoparesis, which typically does not isolate to a single cranial 

nerve.  If a patient with vascular risk factors has deficits isolated to CN III, that 

suggests an ischemic etiology. 

Isolated nerve inflammation (eg, vasculitis, autoimmune disorders) of CN III is 

much less common than an ischemic pathology, especially in patients with 

extensive vascular risk factors. 

BELL’S PALSY  

 



Other common symptoms of Bell palsy include decreased ipsilateral eye 

lacrimation, hyperacusis, and decreased sensation of taste over the anterior two-

thirds of the ipsilateral tongue.  The weakness typically develops acutely over a 

course of hours; however, it often occurs at night, and patients may awaken with 

significant facial droop.  Symptoms typically progress over 2-3 weeks, with gradual 

improvement over the following 3-6 months. 

Bell palsy is thought to be due to reactivation of a neurotrophic virus, most 

commonly HSV.  Viral infection causes inflammation and edema of the facial nerve, 

resulting in nerve compression and degeneration of the myelin sheath.  

Treatment involves glucocorticoids; because of the association with herpes simplex 

virus, some experts also recommend the addition of acyclovir or valacyclovir. 

For most patients, partial or complete recovery occurs within 3-4 months. 

…………. 

Migraine with aura involving the brainstem (basilar migraine) manifests 

with vertigo, dysarthria, diplopia, and possibly LOC, typically followed by a severe 

occipital headache.  Facial weakness would be unexpected. 

The corticobulbar tract carries input from upper motor nuclei and innervates CN V, 

VII, and IX-XII.  Most of these CNs receive bilateral cortical input and are unaffected 

by a unilateral lesion (ie, stroke).  However, the neurons of CN XII that innervate the 

genioglossus muscle (tongue) and the neurons of CN VII that innervate the lower 

face only receive unilateral input.  Therefore, stroke involving the corticobulbar 

tract results in lower facial weakness with sparing of the forehead (due to bilateral 

innervation of the upper forehead) and tongue deviation. 

Microvascular ischemia of a cranial nerve is usually seen in patients with 

uncontrolled diabetes (diabetic mononeuropathy) or hypertension.  Although it can 

cause a facial nerve palsy similar to Bell palsy, it is highly unlikely in this a without 

comorbid diabetes or hypertension. 

Multiple sclerosis causes patchy demyelination; however, suprapontine lesions in 

the white matter would result in an upper motor neuron lesion.  Patients would 

have lower facial weakness but the forehead would be spared. 

…. 

The platysma muscle, responsible for tensing the skin on the neck, is also 

innervated by the facial nerve and would be affected in both central and 

peripheral lesions. 

Symptom onset is typically acute (over the course of hours) and progressive, with 

maximal weakness occurring within 3 weeks. Sensation is typically intact. 



Patients with incomplete eye closure should also receive protective 

eyewear. Most patients have recovery of facial movement within 3 weeks; palsies 

lasting longer than 3-4 months suggest another diagnosis. 

……….. 

Alteplase is indicated for reperfusion therapy in selected patients who present 

within 4.5 hours of an acute ischemic stroke, whereas aspirin and statins are 

indicated for patients outside of this window (and for long-term therapy). 

Although stroke can cause facial weakness, it typically does not involve the eye or 

forehead and presents in a more acute manner (minutes) rather than 

progressively over hours.  It may also be associated with facial numbness, 

dysphagia, or weakness in the limbs. 

SARCOIDOSIS 
Manifestations of sarcoidosis 

Pulmonary 
• Hilar lymphadenopathy* 

• Interstitial infiltrates 

Cutaneous 
• Papules, nodules & plaques 

• Erythema nodosum* 

Ophthalmologic 
• Anterior & posterior uveitis 

• Keratoconjunctivitis sicca 

Neurologic 

• Facial nerve palsy 

• Central diabetes insipidus (CDI) 

• Hypogonadotropic hypogonadism 

Cardiovascular 
• AV block 

• DCM or RCM 

Gastrointestinal 
• Hepatosplenomegaly 

• Asx LFT abnormalities 

Other 

• Hypercalcemia 

• Peripheral LAD 

• Parotid gland swelling 

• Polyarthritis* 

• Constitutional symptoms (fever*, malaise) 

*Manifestations of Löfgren syndrome. 

AV = atrioventricular; LFT = liver function test. 

Although lung involvement (eg, hilar LAD) is common in sarcoidosis, it is often 

(>50%) asymptomatic, and patients may present with extrapulmonary disease. 



Neurologic complications occur in up to 10% of patients.  Cranial 

mononeuropathy is common, with peripheral facial nerve palsy being a classic 

manifestation. Other neurologic manifestations include neuroendocrine 

disturbances (eg, CDI) and generalized seizures. 

Diagnosis is by biopsy of the most accessible lesion, and first-line treatment 

includes prednisone. 

………….. 

Herpes zoster oticus (Ramsay Hunt syndrome) causes a triad of ear pain, facial 

paralysis, and vesicular rash over the auricle, external auditory canal, or 

face.  Preherpetic neuralgia can precede the rash by 1-5 days.   

Although idiopathic Bell palsy presents with acute onset (hours to a day) of facial 

paralysis (as seen in this patient), it is a diagnosis of exclusion and would not cause 

parotid gland swelling and hypercalcemia. 

Symptomatic meningitis from neurosyphilis can cause cranial nerve abnormalities, 

typically in the first year after infection.   

TRAUMATIC BRAIN 
INJURY (TBI) 

Diffuse axonal injury (DAI) is the most significant cause of morbidity in patients 

with traumatic brain injuries. It is frequently due to traumatic deceleration injury 

and results in vegetative state. Sudden acceleration-deceleration 

impact produces rotational forces that affect the brain areas where the density 

difference is the maximum; therefore, most of the diffuse axonal injury occurs at 

the gray-white matter junction. 

Clinical features of patients with diffuse axonal injury are out of proportion with 

the CT scan findings. Patients classically lose consciousness instantaneously and 

later develop persistent vegetative state. CT scan characteristically shows 

numerous minute punctate hemorrhages with blurring of the gray-white 

interface.  However, MRI is more sensitive than CT scan for diagnosing DAI. 

CONCUSSION 
 

* 
** 

*** 

***** Concussion 

Clinical 

features 

• Transient neurologic disturbance (eg, dizziness, 

disorientation, amnesia) after mild TBI 

• No structural intracranial injury 

Manageme

nt 

• Remove from same-day physical play 

• Neurologic evaluation 

• Rest for ≥24 hr 

• Gradual return to normal activity if symptoms do not 

worsen 

o Physical: light aerobic exercise → noncontact sports 

→ contact sports 



o Neurocognitive: limited screen time, school 

accommodations (eg, frequent breaks, shortened 

days) 

TBI = traumatic brain injury. 

A patient with a recent head injury complicated by vomiting and transient amnesia 

had a concussion. A concussion is characterized by a transient neurologic 

disturbance (eg, disorientation, amnesia) that results from mild traumatic brain 

injury (mTBI). Other common signs and symptoms include headache, dizziness, 

slurred or delayed speech, and incoordination; nausea/vomiting and loss of 

consciousness may also occur. 

Initial management includes a thorough neurologic evaluation and often 

includes a head CT scan, particularly for those who are considered high risk (eg, 

amnesia for events >30 minutes prior to injury, FNDs, signs of skull fracture).  

In the absence of risk factors (eg, anticoagulation, neurologic 

deterioration) further imaging is usually not required. 

Premature return to sports play increases the risk of both future concussions and 

long-term sequelae (eg, chronic traumatic encephalopathy [CTE], second impact 

syndrome); therefore, a graduated return to play protocol has been 

recommended to reduce this risk. Average-risk adults should rest for ≥24 hours 

before gradually increasing activity level each 24-hour period they 

remain asymptomatic, returning to full contact activities no sooner than in 1 

week. Initial activity should begin with light aerobic exercise, transition to 

noncontact sports (eg, running), and progress to contact sports (eg, lacrosse); 

those who develop symptoms should return to the activity level at which they 

were last asymptomatic for 24 hours prior to activity progression. 

……………… 

Patients should undergo a graduated return to play protocol to reduce the risk of 

recurrent head injury.  However, although patients who experience multiple 

concussions or significant sequalae (eg, posttraumatic epilepsy) should likely 

permanently avoid contact sports, this patient's solitary concussion does not 

require permanent discontinuation at this time. 

Although patients with mild TBI are more likely to develop epilepsy, an EEG is not 

recommended in asymptomatic patients.  Prophylactic treatment does not 

reduce the risk of developing epilepsy and is not recommended. 

POST CONCUSSION 
SYNDROME 

A patient had postconcussive syndrome following a mild traumatic brain injury 

(mTBI). TBI of any severity can lead to (a few hours or days later) postconcussive 

syndrome, which is clinically described by the following constellation of symptoms: 

• Headache,  



• Confusion,  

• Amnesia,  

• Difficulty concentrating 

• Difficulty with multitasking,  

• Vertigo,  

• Mood alteration,  

• Sleep disturbance, and  

• Anxiety. 

Typically, these symptoms resolve with symptomatic treatment within a few 

weeks to months following TBI; however, some patients may have 

persistent symptoms lasting >6 months. 

……………………. 

Acute stress disorder develops following exposure to threatened death, serious 

injury, or sexual violation and is characterized by intrusive memories, nightmares, 

flashbacks, avoidance, and arousal symptoms (eg, hypervigilance, insomnia, 

irritability, poor concentration).  Symptoms last 3 days to 1 month. Although acute 

stress disorder symptoms overlap with those of TBI, the type of 

trauma, prominent physical symptoms, and lack of nightmares or flashbacks in 

this patient make TBI more likely. 

Delayed subdural hematoma (SDH) will typically present with FNDs (eg, hemiparesis, 

slurred speech, aphasia, gait disturbance, hemianesthesia). 

In factitious disorder, the individual purposely feigns physical or psychological 

symptoms to meet emotional needs. Obvious external rewards are absent. 

Korsakoff syndrome (KS) may occur concurrently with or following the 

development of Wernicke encephalopathy (late phase), which is also caused by 

thiamine deficiency (early phase) and characterized by the presence of ocular 

disturbances, alteration of consciousness, and ataxia (CAN O’ beer). 

PTSD develops after exposure to emotionally traumatic events and is characterized 

by reexperiencing the trauma (flashbacks, nightmares) and avoidance and arousal 

symptoms.  Symptoms persist for >1 month. 

Somatic symptom disorder involves excessive preoccupation with >1 medically 

unexplained somatic symptom for >6 months that causes significant social and 

occupational impairment. 

SEIZURES Discontinuing phenytoin in a patient who has a history of unprovoked seizure but 

has been seizure free >2 years is a reasonable consideration.  If the following 

applies to the patient: 

6. Lack of identifiable brain disease,  

7. Normal EEG,  



8. Absence of familial epilepsy, and  

9. Positive initial response to therapy,  

Then the patient is at a low risk for seizure recurrence.  In addition, phenytoin is a 

known teratogen capable of causing fetal hydantoin syndrome (eg, orofacial 

clefts, microcephaly, nail/digit hypoplasia, cardiac defects, dysmorphic 

facial features). 

Given its known teratogenicity, phenytoin should be discontinued in women of 

reproductive age who are considering becoming pregnant and have a low risk of 

seizure recurrence.  A personalized slow taper is indicated as rapid 

withdrawal may result in seizure recurrence. 

…………………. 

Brain MRI is indicated as part of the initial workup of new-onset seizure in adults to 

identify structural abnormalities (eg, tumor, infarction).  However, follow-up MRI is 

unlikely to provide additional useful information in a patient who has a previously 

normal MRI, has remained seizure free, and has a normal neurologic examination. 

Like phenytoin, valproic acid is an antiepileptic drug that has been linked to an 

increased risk of congenital anomalies such as NTDs (eg, spina bifida) and 

dysmorphic facial features. 

Generalized convulsive status epilepticus (GCSE) is defined as a seizure 

lasting ≥5 minutes or as ≥2 seizure events in which the patient does not 

completely regain consciousness. GCSE commonly occurs in patients with 

a structural brain abnormality (eg, brain tumor, stroke), metabolic abnormality 

(eg, HoNa, HoGlc), infection (eg, meningitis), or drug withdrawal (eg, alcohol, BZs). 

It is also common in epilepsy, particularly in patients who are noncompliant with 

antiepileptic medications, and may be the presenting feature of the disease. 

Regardless of underlying etiology, GCSE requires immediate treatment as prolonged 

seizures are associated with neuronal injury and death. 

• An actively seizing patient should be stabilized (ie, evaluate ABCs) and 

undergo rapid neurologic evaluation. IV access and fingerstick 

glucose should be obtained. 

• Concurrently, IV BZ (eg, lorazepam, diazepam) should be 

administered for seizure termination; midazolam may be administered IM 

if IV access is unavailable. In addition, a non-BZ antiepileptic medication 

should be administered to prevent seizure recurrence. Recommended 

medications include fosphenytoin, phenytoin, levetiracetam, or valproic 

acid. 

After this initial stabilization, neuroimaging (eg, brain MRI, head CT) should be 

performed to evaluate for any underlying structural abnormality, hemorrhage, or 



area of ischemia. Any patient who does not return to a normal state of 

consciousness after medical therapy should undergo continuous EEG to rule out 

nonconvulsive status epilepticus. 

………………. 

IV phenobarbital is an antiepileptic used to treat focal or generalized seizures. 

However, it is not used as first-line therapy due to its slow onset of action and 

potential for significant sedation and respiratory depression. 

Lumbar puncture is indicated in cases of suspected meningitis or encephalitis, 

which can cause seizures but are typically associated with additional signs of 

infection (eg, fever). It is not routinely performed on all patients with GCSE as 

prolonged seizure activity can cause a CSF pleocytosis, which may muddy the 

diagnosis.  In addition, lumbar puncture should only be performed after head 

imaging to rule out a space-occupying lesion. 

A patient presents with an apparent unprovoked first seizure.  Neuroimaging with 

CT or MRI should be performed in all patients with an apparent unprovoked seizure 

as part of neurodiagnostic evaluation.  Given this patient's history of fall and 

possible head trauma, brain CT without contrast should be the initial imaging study 

in the emergency department.  It can be performed relatively quickly even in an 

unstable patient and can exclude acute life-threatening neurologic problems (eg, 

ICH or SAH) that might require urgent intervention. 

In nonemergency or elective situations, MRI is the neuroimaging modality of 

choice. It is more sensitive than CT in identifying most structural causes of 

epilepsy, including temporal sclerosis, cortical dysplasia, vascular 

malformations, TBI, cerebral infarction, CNS tumors, and infections. 

…………… 

CT scan of the brain with contrast is useful in identifying structural abnormality or 

mass lesions (eg, primary or metastatic cancer, abscess, infarct).  However, it is less 

sensitive, and MRI is the preferred modality in nonemergency situations.   

EEG is a useful diagnostic study in patients with unprovoked first seizure. It helps 

to stratify patient risk in the need for maintenance antiepileptic agents.  However, 

it is important to r/o any structural brain lesions (eg, mass, intracranial bleeding) 

with neuroimaging prior to EEG. 

If the patient has no history of epilepsy, had a self-limiting seizure, and has no 

evidence of recurrent or frequent seizure activity.  Such patients do not require 

administration of BZ or antiepileptic drugs unless there is clinical evidence of 

recurrent seizure activity. 

A patient presents with status epilepticus in the setting of seizure disorder 

and noncompliance with antiepileptic therapy.  Approximately 30% of patients with 

epilepsy will have status epilepticus, especially those who are noncompliant with 



medical therapy. Status epilepticus has been defined historically as a single seizure 

lasting >30 minutes.  However, recent studies suggest that a brain that has seized 

for >5 minutes is at increased risk of developing permanent injury due to 

excitatory cytotoxicity. 

Cortical laminar necrosis is the hallmark of prolonged seizures and can lead to 

persistent neurologic deficits and recurrent seizures. MRI of the brain will 

generally show evidence of cortical hyperintensity on diffusion-weighted imaging 

(DWI) suggesting infarction. The definition of status epilepticus has therefore been 

amended to be any single seizure lasting >5 minutes or a cluster of seizures with 

the patient not recovering a normal mental status in between. The exact duration of 

a patient's seizures might be unknown. However, if they began at home and 

continue in the emergency department, it can be assumed that he has been seizing 

for >5 minutes, consistent with status epilepticus. 

…………….. 

Cerebellar atrophy is not considered a sequelae of prolonged seizures as the 

cortex is generally the site for seizure activity in the brain and is therefore more 

likely to be affected by excitatory cytotoxicity. Cerebellar atrophy can be caused 

by chronic use of certain antiepileptic drugs (eg, phenytoin) and alcohol abuse. 

Persistent seizure activity may cause increases in ICP but will not lead to 

obstructive hydrocephalus. 

Persistent seizure activity is more likely to lead to excitatory cytotoxicity affecting 

the cortex as opposed to the basal ganglia structures.  Therefore, the patients are 

unlikely to develop Parkinson's syndrome. 

Persistent seizure activity may cause increased ICP and could lead to an intracranial 

hemorrhage.  However, cortical laminar necrosis secondary to excitatory 

cytotoxicity is more likely. 

The initial diagnostic evaluation of a first-time seizure in an adult is aimed at 

excluding metabolic (eg, hypoglycemia, electrolyte disturbances) and 

toxic (eg, amphetamine use, BZ/alcohol withdrawal) causes. Basic laboratory 

tests typically include: 

1. Serum electrolytes, Glucose, Calcium, Magnesium,  

2. CBC,  

3. KFTs,  

4. LFTs, and  

5. Toxicology screen.   

In addition to laboratory screening, ECG should be obtained in patients 

with LOC to evaluate for possible underlying arrhythmia. 

……………… 



Once metabolic and toxic etiologies are excluded as the cause of seizure, most 

patients require neuroimaging (eg, brain MRI or CT scan) to evaluate for structural 

brain abnormalities (eg, tumor, stroke, mesial temporal sclerosis) that may serve as a 

seizure focus. Lumbar puncture can be considered after neuroimaging has ruled 

out a space-occupying lesion, but it is typically reserved for patients with suspected 

meningitis (eg, fever, headache, nuchal rigidity). 

(Choice C)  Reassuring and discharging the patient are not appropriate at this time 

as the etiology and recurrence risk of the seizure have not been determined. 

Routine EEG is useful for risk-stratifying patients after a first-time seizure once 

metabolic and toxic etiologies have been excluded. The presence of 

epileptiform activity on an EEG indicates a higher risk of seizure recurrence and 

therefore may justify the need to start anti-epileptic therapy. 

Valproic acid is generally avoided in young women of reproductive age as it 

may cause congenital anomalies (eg, neural tube defects) during pregnancy. It is 

also premature to start the patient on any anti-epileptic therapy at this time as she 

may have had a provoked seizure due to substance abuse. 

ANOXIC BRAIN 
INJURY 

 
* 

** 
*** 

Myoclonus is characterized by sudden, involuntary muscle contraction or 

relaxation that results in movement of limbs or joints. It can occur due 

to genetic disorders, seizures, medications, or prolonged hypoxia. Posthypoxic 

myoclonus (PHM) is a form of secondary myoclonus that commonly occurs after 

cardiac arrest.  

PHM can be subdivided into acute and chronic forms: 

• Myoclonus status epilepticus (MSE) is the acute form of PHM that typically 

develops within 24 hours after the initial hypoxic insult while the patient is 

still unconscious. It is characterized by: 

 

1. Generalized (often symmetric) myoclonus that typically involves: axial, 

limb, and facial muscles 

2. Intermittent eye opening,  

3. Upward gaze deviation, and  

4. Swallowing movements are also common.  

           Persistent MSE is considered a marker of poor prognosis. 

 

• Lance-Adams syndrome, the chronic form of PHM, presents days to 

weeks after the initial insult once the patient has regained consciousness. It 

is typically focal in nature and exacerbated by action; negative 



(relaxation) myoclonus also occurs, leading patients to drop objects or 

fall.  

An EEG should be obtained to help distinguish between other forms of seizure 

and PHM.  

The management of both the acute and chronic forms of PHM involves 

administration of antiepileptic agents (eg, clonazepam, levetiracetam) and 

supportive care. 

………… 

Critical illness polyneuropathy commonly occurs after a prolonged stay in the ICU 

but is characterized by peripheral weakness and reduced reflexes. 

Medications such as statins and colchicine can be myotoxic and result 

in rhabdomyolysis.  In addition, prolonged immobility due to the therapeutic use of 

paralytic agents can lead to compression of muscles, causing ischemia and 

necrosis.  However, symptoms include muscle tenderness and weakness, not 

myoclonus. 

Antipsychotic (eg, haloperidol) or antiemetic medications (eg, 

metoclopramide) can cause extrapyramidal side effects, resulting in involuntary 

muscle group contraction (ie, dystonia) or motor restlessness 

(akathisia).  However, akathisia would only occur in awake patients, and dystonias 

typically result in sustained contractions that are usually quite distinguishable from 

myoclonus (eg, torticollis, chorea). 

Muscle denervation can occur in neurodegenerative diseases such as 

ALS, postpolio syndrome, and spinobulbar muscular atrophy, resulting 

in fasciculations rather than myoclonus.  Fasciculations usually result only in visible 

twitching of muscles without movement of joints. 

ANTIEPILEPTICS 
 

* 
** 

*** 

***** Phenytoin is a commonly used, long-acting antiepileptic medication that 

inhibits voltage-gated sodium channels. Acute toxicity initially manifests with signs 

of cerebellar dysfunction: horizontal nystagmus (ie, nystagmus on lateral 

gaze), ataxia (eg, wide-based gait), dysmetria (eg, on finger-nose testing), slurred 

speech, and nausea/vomiting are common, and hyperreflexia may occur.  Severe 

toxicity results in AMS (eg, lethargy, confusion), coma, paradoxical seizures, and 

death.  

Rapid IV infusions of phenytoin or its prodrug fosphenytoin can also result in 

HoTN and bradyarrhythmia. 

Toxicity typically occurs after dosing adjustments or initiation of medications that 

interfere with the pharmacodynamics of phenytoin. Because phenytoin is highly 

protein-bound and is hepatically metabolized by the cytochrome p450 

system, medications that inhibit the cytochrome p450system (eg, TMP-



SMX, fluconazole) or that displace phenytoin from plasma proteins (eg, 

valproic acid) increase the risk of drug toxicity. Patients with renal or hepatic 

dysfunction are also at increased risk.  

Management involves supportive care with gastric decontamination and possibly 

hemodialysis. 

……………… 

P450 subsrates: 

1. Anti-epileptics (e,g, phen, CBZ) 

2. Theophylline 

3. Warfarin 

4. OCPs 

5. Statins 

P450 inducers: MOst CHRONIC ALCOHOLics STeal PHEN-PHEN and NEVer Refuse 

GReasy CARBs 

1. MOdafinil 

2. Chronic alco 

3. St. John's wort 

4. Phenytoin 

5. Phenobarb 

6. Nevirapine 

7. Rifampin 

8. Griseofulvin 

9. CBZ 

P450 inhibitors: SICKFACES.COM (when i AM drinking GRAPEFRUIT JIUCE): 

1. Sodium valproate 

2. INH 

3. Cimetidine 

4. Ketoconazole 

5. Fluconazole 

6. Acute alco 

7. Chloramphenicol 

8. Erythromycin/clarithro 

9. Sulfonamides (e.g., TMP-SMX) 

10. Cipro 

11. Omeprazole 

12. Metro 

13. Amiodarone 

14. Grapefruit juice 

……………… 



Epidural abscesses (which may result from hematogenous spread of infection) may 

cause weakness and hyperreflexia; however, patients typically have fever, malaise, 

and back pain.  Lower extremity hyperreflexia is possible, but diffuse hyperreflexia 

would be unlikely.  In addition, epidural abscess is unlikely to cause cerebellar 

dysfunction and nystagmus. 

Septic encephalopathy is characterized by delirium (waxing and waning altered 

mentation) and confusion.  FNDs would be unexpected.  In addition, although the 

patient likely had a urinary tract infection, symptoms have improved and she does 

not have fever, tachycardia, tachypnea, or hypotension to suggest sepsis. 

Acute SDH usually occurs after trauma (eg, fall) and often causes coma at the time 

of injury (or shortly thereafter).  Chronic SDH has an indolent course with 

gradually worsening headache, cognitive impairment, and somnolence that occurs 

over a period of weeks. This patient's symptoms preceded the fall, and nystagmus 

would be unexpected. 

DEMENTIAS 
***** Initial workup of suspected cognitive impairment 

Cognitive 

testing 

• MMSE (score <24/30 suggestive of MCI/dementia) 

• Montreal Cognitive Assessment (score <26/30) 

• Mini-Cog (abnormal 3-word recall &/or clock-drawing 

test) 

Laboratory 

testing 

• Routine: CBC, vitamin B12, TSH, CMP 

• Selective (specific risk factors): folate, syphilis, vitamin D 

level 

• Atypical (early onset): CSF 

Imaging 
• Routine: CT scan or MRI of the brain 

• Atypical: EEG 

CBC = complete blood count; CMP = complete metabolic panel; CSF = 

cerebrospinal fluid; EEG = electroencephalogram; MCI = mild cognitive 

impairment; MMSE = Mini-Mental State Examination. 

 

A year-long history of progressive cognitive decline and associated impairment in 

activities of daily living (ADL; eg, cooking, cleaning, using transportation) meets 

criteria for dementia (also known as major neurocognitive disorder [NCD]). 

Prominent memory symptoms, insidious disease course, and lack of associated 

neurological findings make Alzheimer disease (AD) more likely than other subtypes 

of dementia (eg, vascular dementia, frontotemporal dementia, dementia with Lewy 

bodies). 

AD, the most common form of dementia in older patients, is inevitably progressive 

and irreversible.  However, before a definitive diagnosis is made, all patients should 



undergo a workup for potentially reversible causes of cognitive impairment.  No 

matter which subtype is suspected, the initial evaluation of suspected dementia is 

similar.  Evaluation involves neuropsychological testing (eg, Montreal Cognitive 

Assessment), laboratory testing (CBC, vitamin B12, TSH, complete metabolic panel 

[CMP]), and neuroimaging. 

The apolipoprotein E epsilon 4 allele (ApoE4) is associated with an increased risk 

for AD.  However, genetic testing is contraindicated for the routine evaluation of 

suspected dementia because it exposes patients to the potential psychological 

harms of false positives and false negatives without providing sufficient clinical 

utility. 

………………… 

Folate and vitamin D levels are not routinely obtained; they are indicated only in 

specific risk groups. For example, patients with alcohol use disorder may have 

folate deficiencies that can contribute to cognitive impairment. Some conditions 

may place a patient at risk for vitamin D deficiency (eg, celiac disease, CKD) and 

may also justify targeted testing. 

Syphilis testing is indicated only in patients with specific risk factors such as those 

with a known exposure. 

This patient's cognitive impairment (Montreal Cognitive Assessment [MCoA] 

score of <26) with diminished daily functioning is most consistent 

with Alzheimer disease (AD). AD occurs almost exclusively in individuals age >60, 

and the risk increases with age. AD typically presents with early and prominent 

memory loss that progresses over time. Other common findings include word-

finding difficulty and loss of visuospatial skills and executive function (eg, 

getting lost in familiar surroundings). 

Neuroimaging is typically performed to exclude alternate diagnoses such as a 

lesion (eg, tumor, subdural hematoma, infarction) or normal-pressure 

hydrocephalus (NPH).  In patients with early AD, MRI may be 

normal.  However, temporal lobe atrophy, which is most prominent in the 

hippocampi and surrounding medial temporal lobes, is typically seen in later stages. 

………… 

Vascular dementia is associated with focal neurologic signs and evolves in 

a stepwise fashion. Multiple hypointense cortical and subcortical 

lesions corresponding to old infarcts may be seen on T1-weighted MRI sequences. 

NPH is characterized by the triad of cognitive impairment, gait disturbance, and 

bladder incontinence. Ventriculomegaly in the absence of cortical atrophy is more 

suggestive of NPH. 

Atrophy of the frontal lobes on neuroimaging is consistent with FTD, which has an 

earlier age of onset than AD (usually age 50-60; AD is >60) and typically presents 



with personality changes and loss of social inhibition.  Unlike in AD, memory 

impairment is usually mild in the initial stages of FTD. 

Atrophy of the parietal lobes may be seen in primary progressive aphasia, a 

dementing syndrome that primarily affects language early in the disease. 

***  Clinical features of Alzheimer disease  *** 

Early 

findings 

• Anterograde memory loss (ie, immediate recall affected, 

distant memories preserved) 

• Visuospatial deficits (eg, lost in own neighborhood) 

• Language difficulties (eg, difficulty finding words) 

• Cognitive impairment with progressive decline 

Late 

findings 

• Neuropsychiatric (eg, hallucinations, wandering) 

• Dyspraxia (eg, difficulty performing learned motor tasks) 

• Lack of insight regarding deficits 

• Noncognitive neurologic deficits (eg, pyramidal & 

extrapyramidal motor, myoclonus, seizures) 

• Urinary incontinence 

A patient has evidence of dementia (ie, major NCD), including cognitive deficits 

that have led to impairment in activities of daily living (eg, preparing meals, 

cleaning).  Her early and prominent memory symptoms, age of onset, and 

symptom evolution are classic for Alzheimer disease (AD). 

AD is the MCC of dementia in the United States and usually occurs after age 

65.  Death usually occurs within 10 years of diagnosis regardless of the 

treatment offered.  Patients experience a progressive functional decline over the 

course of their disease. Later findings usually include personality and behavioral 

changes (eg, apathy, agitation), neuropsychiatric changes (eg, delusions, 

paranoia), neurologic manifestations (eg, myoclonus, seizures), and apraxia (eg, 

difficulty with motor tasks). Urinary incontinence may develop in later stages of 

AD, secondary to severe cognitive dysfunction. 

………… 

In addition to the presence of dementia, a diagnosis of dementia with Lewy bodies 

requires the presence of ≥2 of the following clinical features: 

parkinsonism, fluctuating cognition, visual hallucinations, and REM sleep 

behavior disorder. 

FTD typically presents with early and prominent behavioral/personality 

change and only later with prominent memory deficits.  It typically 

manifests around age 60, demonstrably earlier than AD. 

Gait impairment is the most prominent clinical feature of NPH and appears early 

in its course; the gait is broad-based and shuffling.  Gait impairment is not a classic 



characteristic of early AD (although it is commonly seen in older patients due to 

other conditions [eg, osteoarthritis]). 

Vascular dementia typically presents with cortical- or subcortical-predominant 

symptom clusters, depending on the location of the precipitating vascular 

pathology.  A stepwise decline is classic; however, deficits in executive function 

are much more severe than memory deficits early in the course of the disease.  

An elderly patient's acute onset of cognitive impairment after the recent addition of 

medication for diabetic neuropathy to an already complex drug regimen is 

consistent with a polypharmacy-related adverse effect. The elderly are especially 

vulnerable to the cumulative adverse cognitive effects of multiple drugs, which 

may produce cognitive impairment that can mimic dementia. Cumulative 

adverse effects may be further complicated by drug-drug interactions (eg, CYP450 

inhibitors), resulting in higher blood levels of impairing drugs. The MC medications 

associated with cognitive impairment in the elderly have anticholinergic 

properties; examples include oxybutynin for urinary incontinence and 

amitriptyline for diabetic neuropathy. Drugs without anticholinergic properties, 

especially sedating drugs (eg, BZ), may also contribute to the adverse effect burden 

of polypharmacy. 

This patient is taking more than one medication that may cause adverse effects in 

cognition. The TCA amitriptyline is frequently used as a first-line agent for 

diabetic neuropathy and has strong anticholinergic properties. In addition, 

anticholinergic medications (eg, oxybutynin) are frequently used in the treatment of 

incontinence, potentially adding to the anticholinergic burden. Given this patient's 

high risk for polypharmacy-related adverse effects, her medication regimen should 

be reviewed prior to further diagnostic workup or treatment for 

dementia. Reducing or discontinuing the use of anticholinergic and sedating 

medications would be a priority in this patient. 

………. 

(Choice A)  It would be premature to recommend placement in an assisted living 

facility without first evaluating the patient for reversible causes of cognitive decline. 

(Choice B)  Donepezil, a cholinesterase inhibitor, is frequently used in treating 

dementia.  However, adding this medication before determining the origin of this 

patient's cognitive impairment would be inappropriate and may further exacerbate 

issues related to polypharmacy. 

(Choices C and E)  Screening for depression and hearing and vision loss may be 

considered part of the evaluation for apparent cognitive impairment but would not 

be the immediate next step in a patient with no reported mood changes or visual or 

hearing symptoms. 



A dementia workup performed to rule out reversible causes of dementia, commonly 

includes an MRI of the brain and laboratory testing (eg, CBC, CMP, TSH and 

vitamin B12 levels) but would not precede a comprehensive medication review. 

As AD progresses, apathy, social withdrawal, and loss of interest in activities 

frequently develop and can mimic depression. A patient’s 3-year history of cognitive 

decline preceding the development of behavioral symptoms is most consistent with 

AD. 

The first-line treatment for cognitive symptoms of AD is a cholinesterase inhibitor 

(e.g., donepezil, galantamine, rivastigmine), which may improve QoL and cognitive 

function (eg, memory, language, thought, reasoning), although drugs in this class 

have NOT been shown to alter the disease course in any type of dementia.  

*** Donepezil, galantamine, and rivastigmine are effective in patients with mild to 

moderate AD.   

*** Memantine, an NMDA-R antagonist, is approved for moderate to 

severe dementia. 

…………. 

Amantadine, thought to possess dopaminergic and NMDA receptor antagonist 

properties, is frequently used in the treatment of Parkinson disease. The evidence 

of its benefit in the treatment of AD is limited and it would not be considered as a 

first-line treatment in this patient. 

Depression may present with cognitive impairment that can, if severe enough, 

masquerade as dementia.  However, this patient does not meet criteria for major 

depressive disorder, and she experienced cognitive deficits and related functional 

impairment (eg, forgetfulness, difficulty recognizing relatives) years before the onset 

of any depressive-like symptoms (eg, social withdrawal, decreased interest), making 

AD more likely.  Depressive symptoms are commonly seen as AD progresses. 

Selegiline is a MAO-B inhibitor that is sometimes used as a second-line treatment 

in AD for its antioxidant properties, although current evidence is weak. 

AD: the associated risk factors include old age, female sex, family history, head 

trauma, and Down syndrome.  The typical first symptoms are memory loss for 

recent events, language difficulties, and apraxia, followed 

by impaired judgment and personality changes. Psychotic features may appear in 

the middle and late course of the disease. Paranoid delusions are common and 

can be particularly distressing to the patient and caregivers. Brain imaging usually 

depicts generalized cortical atrophy, although reduced hippocampal volume or 

medial temporal lobe atrophy may also be seen.  

Treatment is targeted toward specific symptoms 

but generally includes psychosocial intervention and pharmacological therapy. 



……………… 

Prominent memory loss occurs early in the course of AD but late in 

DLB. Parkinsonism is also seen in most patients with DLB.  Symptoms are worsened 

with neuroleptic drugs. 

Frontotemporal dementia (FTD; Pick disease) is characterized by early personality 

changes (eg, euphoria, disinhibition, apathy), compulsive behaviors (eg, peculiar 

eating habits), hyperorality, and frontotemporal atrophy as revealed by brain 

imaging.  Behavioral changes often precede memory impairments (in contrast to 

AD).  

General paresis, a dementing illness, is a form of late or tertiary 

neurosyphilis characterized by decreased concentration, memory loss, personality 

changes, dysarthria, tremors of fingers and lips, irritability, and mild headaches. 

It appears in 15%-20% of late syphilis cases. RPR may be nonreactive in late 

neurosyphilis, but a reactive FTA-ABS test will confirm the diagnosis. 

VaD accounts for 15%-20% of dementia cases. It is characterized by cognitive 

decline as well as focal neurological symptoms. Brain imaging may reveal multiple 

small cortical and subcortical infarcts. The risk 

factors are older age, male sex, black race, cigarette smoking, HTN, DM, 

and vasculitis. Treatment is generally directed toward ameliorating the modifiable 

risk factors. 

An elderly patient with a year of slowly increasing forgetfulness and a recent 

inability to find her way home shows evidence of cognitive impairment.  Potential 

causes include the following: 

• Mild cognitive impairment: Impaired cognition greater than expected for 

the age and the education of a patient, but mild enough not to interfere 

with daily activities. Mild cognitive impairment often represents 

the prodromal stage of dementia. 

• Dementia: A severe, progressive cognitive decline that interferes 

with daily activities, is independent of delirium, and is not explained by 

another mental disorder (eg, depression). 

• Pseudodementia: A reversible cognitive decline in the setting 

of depression that most often occurs in those with advanced age.  This 

patient is at risk for pseudodementia due to the recent death of a family 

member; however, mood and affect changes are typically prominent. 

To differentiate between these diagnoses, patients with cognitive 

decline require neurocognitive testing. This patient would likely receive the Mini-

Mental State Examination (MMSE), which tests a range of cognitive functions 

including orientation, recall, attention, calculation, and language manipulation. 



She might also benefit from screening with the geriatric depression scale (or a 

similar mood disorder test) to rule out pseudodementia. 

………….. 

MRI of the brain can be helpful when evaluating for brain inflammation or 

cerebrovascular disease.  This patient with a nonfocal neurological examination and 

minimal vascular risk factors does not require MRI at this time. 

Urine drug screens are useful in patients with acute mental status changes to rule 

out recreational substance use.  A drug screen is unlikely to be helpful in a patient 

with slowly progressive changes over a year. 

FTD, also known as Pick disease, is characterized by focal degeneration of the 

frontal and/or temporal lobes.  Clinical features of this condition are early 

personality and behavioral changes (eg, disinhibition, apathy), compulsive 

behaviors (eg, hoarding, hyperorality), and executive dysfunction; memory 

deficits tend to appear later in the disease course.  FTD involves an earlier onset 

than other dementing illnesses, and those afflicted are in their 50s-60s.  Up to 25% 

of patients with FTD have a family history of the disease.  Early symptoms such as 

apathy and personality changes may be mistakenly attributed to depression or 

another psychiatric disorder.  FTD must also be differentiated from other dementing 

syndromes such as Alzheimer disease, dementia with Lewy bodies, and vascular 

dementia. 

………… 

Dementia with Lewy bodies presents with visual hallucinations, parkinsonism, REM 

sleep behavior disorder, and fluctuating cognition with variations in attention 

and alertness that may be misdiagnosed as delirium. 

Hoarding disorder typically presents in the teenage years and is characterized 

by inability to dispose of items that may have no actual worth (eg, magazines, paper 

towels), resulting in significant and often dangerous physical clutter in the home 

environment.  Hoarding behavior tends to worsen with age.  This patient's recent 

onset of hoarding behavior associated with marked personality changes and 

cognitive impairment make this diagnosis unlikely. 

OCD typically presents around age 20 

Dementia, also known as major neurocognitive disorder, is characterized by 

progressive cognitive impairment that interferes with activities of daily living (eg, 

shopping, cooking).   

VaD: Dementia with executive dysfunction (eg, difficulty planning 

meetings) and neurological findings (eg, asymmetric reflexes, urinary frequency, 

gait abnormalities) is most consistent with VaD. Patients with VaD may also 

experience depressive symptoms. 



VaD is caused by ischemia or overt infarction in large or small arterial 

distributions in the brain, and all patients with suspected VaD should undergo 

neuroimaging to evaluate for cerebrovascular disease.  VaD may be accompanied 

by cortical or subcortical neurological signs/symptoms depending on the arterial 

network affected.  

1. Large artery infarction (often causing an overt stroke) produces a cortical-

type VaD, in which accompanying neurological signs/symptoms reflect the 

specific cortical region involved (eg, MCA infarction causing contralateral 

weakness and sensory impairment) and typically follow the classic stepwise 

worsening course.  

2. Infarcts and ischemia in small arterial distributions lead to a subcortical-

type VaD, which is characterized by focal motor deficits (eg, reflex 

asymmetry), abnormal gait, urinary symptoms, and psychiatric symptoms 

(eg, depressive syndromes). Subcortical VaD frequently has a more gradual 

declining course. 

……………….. 

DLB is characterized by dementia accompanied by at least 2 of the following 4 

signs/symptoms: parkinsonism, visual hallucinations, fluctuating cognitive status, 

and REM sleep behavior disorder. It is distinguished from Parkinson disease 

dementia primarily by timeline: in Parkinson disease dementia, parkinsonism 

predates dementia symptoms by ≥1 year. 

Differential diagnosis of dementia subtypes 

Alzheimer 

disease 

• Early, insidious short-term memory loss 

• Language deficits & spatial disorientation 

• Later personality changes 

Vascular 

dementia 

• Stepwise decline 

• Early executive dysfunction 

• Cerebral infarction &/or deep white matter changes on 

neuroimaging 

Frontotemp

oral 

dementia 

• Early personality changes 

• Apathy, disinhibition & compulsive behavior 

• Frontotemporal atrophy on neuroimaging 

Dementia 

with Lewy 

bodies 

• Visual hallucinations 

• Spontaneous parkinsonism 

• Fluctuating cognition 

Normal-

pressure 

• Ataxia early in disease 

• Urinary incontinence 

• Dilated ventricles on neuroimaging 



hydrocepha

lus 

Prion 

disease 

• Behavioral changes 

• Rapid progression 

• Myoclonus &/or seizures 

Abrupt decline in executive function, mild forgetfulness, and objective 

neurologic deficits (left hemiparesis, pronator drift, Romberg sign) are consistent 

with likely ischemic stroke and subsequent vascular dementia (VaD). 

VaD is responsible for 10%-20% of dementia cases in North America and 

Europe.  It can result from large artery cerebral infarctions (cortical or subcortical), 

small artery infarctions in subcortical areas (lacunes), or chronic subcortical 

ischemia.  Risk factors include age, hypertension, diabetes, smoking history, and 

history of stroke.  Patients typically have sudden or stepwise decline in executive 

function and mild memory problems early in the disease. 

………….. 

Alzheimer dementia typically presents with more 

pronounced memory loss, followed by problems with language (eg, word recall) 

and visuospatial deficits (eg, getting lost when driving). Impairment in executive 

function occurs later in the disease, as opposed to the early decline observed in 

this patient. 

Frontotemporal dementia presents with progressive personality changes early in the 

disease, such as disinhibition and compulsive behavior.  This patient has normal 

behavior as she enjoys being around the family, plays with her grandchildren, and is 

pleasant on examination. 

Mild cognitive impairment is considered an intermediate stage between normal 

aging and dementia (from any etiology) and is associated with an increased risk for 

developing dementia.  It should not interfere with social or occupational function, 

unlike in this patient (she is no longer able to cook or clean the house). 

Normal aging is associated with a gradual decline in mental processing capacity 

and can result in occasional forgetfulness but should not interfere with ADL. 



A patient's presentation is consistent with 

likely undiagnosed strokes and 

subsequent vascular dementia (VaD).  She is 

described as having a sudden change in 

functional status starting a year ago after an 

unprovoked fall that is characterized by early 

problems with executive function(eg, 

planning activities, making decisions).  She 

also shows a stepwise decline in 

functioning, entailing some improvement in 

symptoms but followed by another fall 

(possibly a repeat stroke) and subsequent 

problems with mood. 

This patient's early mild forgetfulness is also typical of VaD and can help 

differentiate it from the more profound memory problems seen inAlzheimer disease 

(AD).  In addition, she has risk factors for stroke (eg, age, HTN) and FNDs (eg, 

right-sided hemiparesis, sensory deficits) that are consistent with the diagnosis of 

VaD.  Neuroimaging in patients with VaD classically demonstrates a cortical and/or 

subcortical infarction with or without deep white matter changes from chronic 

ischemia. 

………….. 

The neuroimaging finding of medial temporal lobe atrophy is characteristic of AD, 

which is a slowly progressive neurodegenerative disease characterized initially by 

memory loss, followed by problems with language and visuospatial deficits.   

The neuroimaging finding of ventriculomegaly is characteristic of normal-pressure 

hydrocephalus, which initially presents with ataxia followed by dementia and 

urinary incontinence. This patient's focal neurologic findings are more characteristic 

of VaD, and her incontinence predates the onset of her cognitive and balance 

problems. 

Dementia with lewy bodies (DLB) 

The cause of 10%-20% of dementias in the United States.  DLB is characterized 

by alterations in consciousness, fluctuations in cognition, visual 

hallucinations, parkinsonism, and relatively early compromise of executive 

functions.  Repeated falls and sleep disturbance are characteristic. 

At autopsy, Lewy bodies, eosinophilic intracytoplasmic inclusions representing 

accumulations of alpha-synuclein protein, may be seen in neurons of the substantia 

nigra, locus coeruleus, dorsal raphe nucleus, and substantia innominata. 

Pharmacotherapy of DLB consists of carbidopa-levodopa for parkinsonism and 

cholinesterase inhibitors for cognitive impairment. If psychotic symptoms persist, a 

low-dose second-generation antipsychotic, rather than a first-generation 



antipsychotic, is preferred due to the severe neuroleptic sensitivity seen in these 

patients. 

Lewy bodies are a pathologic finding also present in Parkinson disease.  The key 

distinction between these 2 conditions is the early appearance of cognitive 

fluctuations and dementia in DLB, whereas dementia occurs late in the course of 

Parkinson disease (much later than the emergence of motor symptoms).  In 

addition, visual hallucinations are not common in Parkinson disease unless they 

are due to dopaminergic medications given to treat the underlying illness. 

Dementia with Lewy bodies (DLB) is characterized by fluctuating 

cognition and bizarre, visual hallucinations.  Parkinsonism is also seen 

with severe sensitivity to potent dopamine antagonists (eg, first-generation 

antipsychotics and risperidone).  Deficits in attention, frontal-subcortical skills, and 

visuospatial ability may be especially prominent.  

Prominent or persistent memory impairment may not necessarily occur in the 

early stages but is usually evident with progression. 

Two of the following core features are essential for diagnosis of probable DLB, 

and one is essential for possible DLB: 

• Fluctuating cognition with pronounced variations in attention and alertness 

• Recurrent visual hallucinations that are typically well formed and detailed 

• Parkinsonism with onset subsequent to cognitive decline 

Features that can support the diagnosis include the following: 

• Repeated falls 

• Syncope/transient LOC 

• Autonomic dysfunction 

• Neuroleptic sensitivity 

• Systematized delusions 

……………… 

Alzheimer disease is a progressive dementia characterized by pronounced early 

memory loss, language difficulties, and apraxia, followed by impaired judgment 

and personality changes. 

Frontotemporal dementia is characterized by early personality changes (eg, 

euphoria, disinhibition, apathy), compulsive behaviors(eg, peculiar eating 

habits, hyper-orality), and impaired memory.  Visual-spatial functions usually 

remain intact. 

Neurosyphilis appears in 15%-20% of late syphilis cases.  General paresis, a tertiary 

form of neurosyphilis, affects the cerebral cortex.  Clinical features 



include decreased concentration, memory loss, dysarthria, tremors of fingers 

and lips, irritability, mild headaches, and personality changes with impaired 

judgment. 

DEPRESSION Cognitive impairment, low mood, feelings of worthlessness, sleep disturbance, low 

energy, and psychomotor retardation (slowed speech, thinking, and movements) are 

consistent with major depressive disorder (MDD). Elderly patients who are severely 

depressed often present with memory loss that is sometimes referred to 

as pseudodementia. Deficits in attention, concentration, memory, and executive 

functioning can be seen and are often compounded by poor effort during testing. 

Although these patients are at higher risk for developing dementia later 

on, their depression-related cognitive impairment is usually reversible and 

improves with treatment of the underlying depression. 

…………….. 

Alzheimer disease can be difficult to differentiate from depression-related cognitive 

impairment as depression can occur in patients with Alzheimer 

disease. However, this patient lacks other dementia symptoms such as apraxia, 

agnosia, and aphasia. In addition, patients with depression are more likely to be 

concerned about their memory loss, whereas those with dementia are typically 

brought for clinical attention by their families. 

Although normal aging is associated with some memory loss, MDD is still more 

likely in this patient due to the presence of associated depressive symptoms that are 

causing clear functional impairment. 

Parkinson disease can also present with slow movements and depression. However, 

patients with parkinsonism usually present with other features, such as rigidity, 

masked facies, and shuffling gait. This patient's slow movements are due to 

psychomotor retardation, one of the diagnostic criteria for MDD. 

A patient exhibits features of major depressive disorder (eg, anhedonia, feelings of 

worthlessness, weight loss, low energy, impaired ability to think) accompanied by 

memory impairment. Her worsening depressive symptoms over the past year are 

notable for predating the onset of memory difficulties 6 months ago. Severe 

depression, especially in older adults, may present with cognitive impairment severe 

enough to mimic dementia, a condition known as depression-related cognitive 

impairment (sometimes referred to as pseudodementia). During cognitive testing, 

patients with this condition typically exhibit deficits in 

attention, concentration, memory, and executive function. They may have 

difficulty completing testing and frequently put forth poor effort. 

Major depressive disorder (MDD) 



Diagnosis 

• ≥5 of the following symptoms lasting ≥2 weeks (at least 1 

symptom must be either depressed mood or loss of 

interest/pleasure): 

o Depressed mood 

o Loss of interest or pleasure 

o Change in appetite or weight 

o Insomnia or hypersomnia 

o Psychomotor retardation or agitation 

o Low energy 

o Poor concentration or indecisiveness 

o Thoughts of worthlessness or inappropriate guilt 

o Recurrent thoughts of death or suicide 

• No history of mania or hypomania 

• Not due to substances or another medical condition 

Treatment 
• Psychotherapy 

• Antidepressant medication 

 

Depression-related cognitive impairment is largely reversible with the treatment of 

the underlying depression using medications such as SSRIs (eg, escitalopram) 

and/or psychotherapy.  As the patient's depression improves, cognitive impairment 

(and Montreal Cognitive Assessment score) should return to premorbid baseline. 

……………. 

Memory training involves using mnemonic techniques, external cues, and 

organizational aids to assist patients with mild cognitive impairment.   

Vitamin E has limited evidence for the treatment of mild-to-moderate 

Alzheimer disease but has no evidence for the treatment of depression-related 

cognitive impairment. 

Cholinesterase inhibitors (eg, donepezil) and the NMDA receptor antagonist 

memantine are used in the treatment of dementia (eg, Alzheimer disease) but have 

not been shown to be helpful for depression-related cognitive impairment. 

PRION DISEASE This patient's presentation is classic for Creutzfeldt-Jakob disease.  The typical 

features, as stated above, include rapidly progressive dementia, 

myoclonus, and sharp, triphasic, synchronous discharges on 

electroencephalography.  Creutzfeldt-Jakob disease is a spongiform encephalopathy 

caused by a prion.  Most patients die within one year of symptom onset. 

………… 

Huntington dementia is caused by a defect in an AD gene on chr. 4. The pathology 

involves striatal neuro-degeneration, and the classic features are early onset 



dementia (between age 35-50), progressive choreiform movements of all limbs, 

grimacing and ataxic gait. 

FTDs are a group of neurodegenerative disorders of the frontal and temporal 

lobes.  They resemble Alzheimer dementia clinically, although the onset of 

symptoms is around age 50, and personality and language changes are often more 

prominent than cognitive symptoms. 

Creutzfeldt-Jakob disease (CJD) 

Clinical features 

• Rapidly progressive dementia 

• ≥2 out of 4 clinical features: 

o Myoclonus 

o Akinetic mutism 

o Cerebellar or visual disturbance 

o Pyramidal/extrapyramidal dysfunction (eg, 

hypokinesia) 

Findings 

• ≥1 of the following: 

o Periodic sharp wave complexes on EEG 

o Positive 14-3-3 CSF assay 

o Caudate nucleus/putamen MRI findings 

• Neuropathology: spongiform changes, neuronal loss 

without inflammation 

Prognosis 
• No treatment available 

• Fatal within 12 months of diagnosis 

CSF = cerebrospinal fluid; EEG = electroencephalogram. 

Rapidly progressive dementia, myoclonus (eg, startle-induced involuntary 

muscle spasm), and periodic sharp-wave complexes (may be biphasic or 

triphasic) on the EEG are consistent with a diagnosis of CJD. Other symptoms of 

CJD may include insomnia, apathy, behavioral changes, and impaired vision. As 

the disease progresses, patients lose the ability to move and speak and they slip 

into a coma; death occurs within a year of symptom onset. 

Key features of this disease include a long incubation period with average onset 

of age 50-70, characteristic neuropathological spongiform changes, and lack of 

inflammatory response. Most cases (85%) are sporadic, with 

the remainder being hereditary or iatrogenic (due to contaminated transplants or 

surgical instruments). MRI may reveal abnormalities in the basal ganglia, but CT 

scan is generally normal.  Elevated CSF levels of 14-3-3 regulatory proteins are 

characteristic but not required for diagnosis. Treatment is supportive. 

……… 



ALS: Subtle cognitive changes may occur, but physical symptoms are more 

prominent. 

Dementia with Lewy bodies (DLB) is a degenerative illness associated with 

parkinsonism, waxing and waning alertness, visual hallucinations, and REM sleep 

behavior disorder.  The dementia progresses over years, not months. 

Depression-related cognitive impairment (ie, pseudodementia) refers to 

the reversible cognitive changes associated with major depressive disorder, which 

may be mistaken for dementia.  Other than insomnia, slowed movements, and 

difficulties with memory and concentration usually occur. 

Major depressive disorder 

Diagnosis 

• ≥5 of the following symptoms (SIGE CAPS) lasting ≥2 

weeks (at least 1 symptom must be either depressed 

mood or loss of interest/pleasure): 

o Sleep changes (Insomnia or hypersomnia) 

o Interests and pleasure (loss) 

o Guilt (inappropriate; worthless; devaluing oneself) 

o Energy (fatigue) 

 

o Cognition/Concentration (poor, indecisiveness) 

o Appetite/weight 

o Psychomotor retardation (lethargic) or agitation (anxiety) 

o Suicide/death preoccupation. 

 

• No history of mania or hypomania 

• Not due to substances or another medical condition 

Treatment 
• Psychotherapy 

• Antidepressant medication 

FTD is characterized by early behavioral and personality changes with executive 

dysfunction.  Memory impairment generally develops later in the disease course, 

and is measured in years, not months. 

DELIRIUM 
 

* 
** 

*** 

Causes of delirium 

Predisposing 

risk factors 

• Dementia 

• Parkinson disease 

• Prior stroke 

• Advanced age 

• Sensory impairment (e.g., hearing loss) 



Precipitating 

factors 

• Drugs (eg, narcotics, sedatives, antihistamines, muscle 

relaxers, polypharmacy) 

• Infections (eg, pneumonia, UTI, meningitis) 

• Electrolyte disturbances (eg, HoNa, HrCa) 

• Metabolic derangements (eg, volume depletion, 

vitamin B12 deficiency, HrGlc, uremia) 

• Systemic illnesses (eg, CHF, hepatic failure, 

malignancy) 

• CNS conditions (eg, seizure, stroke, head injury, SDH) 

Clinical 

features 

• Acute onset fluctuating mental status changes 

• Disturbance in attention 

• Sleep-wake cycle changes (e.g., sundowning) 

Management 

• Avoid polypharmacy, physical constrains 

• Maintain normal sleep-wake cycle 

• Provide frequent reorientation 

• Treat underlying cause (e.g., antibiotics) 

Delirium is an acute confusional state consistent with reduced or fluctuating level 

of consciousness and the inability to sustain attention. It is one of the most common 

disorders seen in elderly patients with medical illness and is often associated with 

anxiety, agitation, and/or hallucinations. Patients with underlying conditions such 

as Parkinson's disease, dementia, advanced age, and prior stroke are more likely to 

develop delirium. 

Common precipitating causes of delirium include infections (eg, UTIs), 

polypharmacy, medication s/e, volume depletion, and electrolyte or metabolic 

disturbances (Table).  Initial evaluation should include: 

1. Focused H&P evaluation (including pulse oximetry), 

2. Review of all medications,  

3. CBC (WBCs), serum electrolytes, and  

4. UA 

This approach is most likely to identify the cause of delirium in most patients. 

…………………. 

CT scan is usually done first in patients with delirium of unknown cause to exclude 

acute stroke or ICH. MRI is usually performed in patients with initial negative head 

CT scan and suspected intracranial pathology. 

 

CBC is useful for evaluation of delirium by showing possible leukocytosis to indicate 

early infection or inflammation.   



Lumbar puncture is usually reserved for patients with unexplained fever, FNDs (eg, 

nuchal rigidity), and/or negative initial investigation for delirium. 

A hospitalized patient with acute-onset agitation and confusion associated 

with disorientation and increased motor activity (eg, trying to climb out of bed 

frequently), especially in the evening and night, likely has delirium.  This condition 

can be seen in any hospitalized patient but most often occurs in the elderly and 

those with underlying dementia or previous stroke (likely due to reduced cognitive 

reserves). It is thought to be related to increased oxidative 

stress, neuroinflammatory mediators, and impaired neurotransmitter 

functioning. It occurs relatively quickly (over hours to days) and manifests 

with vacillating severity (better in morning, worse at night) and changes in level of 

consciousness.  Precipitating factors are listed in the accompanying table. 

Delirium is reversible in the majority of cases.  Management includes identifying 

and treating the underlying inciting factor (eg, pneumonia with antibiotics) as well 

as introducing nonpharmacological measures such as: 

1. Reduction of nighttime noise and disturbances,  

2. Frequent verbal orientation,  

3. Reassurance, 

4. Interactions with family members, or  

5. The presence of a trained sitter at the bedside. 

……………….. 

Using soft bilateral physical restraints and encouraging bed rest in an attempt to 

minimize falls can worsen agitation and result in impaired mobility and pressure 

ulcers. In general, these measures are used only when nonpharmacological 

measures are ineffective and patients remain a significant risk to themselves or 

others despite the use of medications (eg, antipsychotics). 

BZ (eg, lorazepam) are medications with a rapid onset of action that can be used to 

control agitation and combative behavior.  However, they can have a 

paradoxical effect in the elderly by causing disinhibition, thereby worsening 

delirium. 

Delirium (waxing and waning alteration in consciousness) in hospitalized patients is 

usually due to toxic- metabolic or infectious etiologies. Advanced age and dementia 

are also important risk factors. A workup for the cause of delirium (review of 

medication list, blood work, urinalysis, possible imaging) is needed (Table).  If an 

infection is identified, treatment should be initiated ASAP.  In this patient with 

underlying dementia, delirium may be due to a UTI given the pyuria seen on 

urinalysis. 

Regardless of the etiology of her dementia and delirium, this patient 

has severe agitation, which may compromise her safety and interfere with 

medical management (eg, difficulty with IV fluid or antibiotic administration, 



radiologic testing). The treatment of choice for agitation in the elderly is low-

dose haloperidol. Atypical antipsychotics (quetiapine, risperidone) may also 

be used. Usage of typical and atypical antipsychotics is safe in the acute setting, 

but prolonged use can increase mortality in the elderly. 

Typical antipsychotics should not be used inpatients with DLB, who may exhibit 

neuroleptic hypersensitivity (severe parkinsonism and impaired consciousness 

with neuroleptic administration). 

………………. 

Amitriptyline is a TCA used to treat depression, sleep disorders, and neuropathic 

pain.  It has significant anticholinergic side effects.  For this reason, amitriptyline 

usage for elderly patients is generally discouraged, especially for those with 

underlying dementia. 

Lorazepam and other BZs may be used to treat agitation in young patients. 

However, they are typically contraindicated in older patients, who are at increased 

risk for adverse events (eg, withdrawal, dependence, motor impairment), may 

experience worsening agitation (paradoxic effect), and tend to metabolize BZs 

slowly, making their effects very long-lasting. 

Memantine is an agent used to treat moderate to severe Alzheimer disease.  It 

works by blocking the action of glutamate on the N-methyl-D-aspartate (NMDA) 

receptor.  

Altered mental status 

(AMS) suggests 

widespread dysfunction of 

the cerebral cortex 

and/or reticular activating 

system (RAS). AMS can be 

due to a broad spectrum 

of disorders, 

including psychiatric 

illness, substance 

 intoxication/ 

withdrawal, infection, 

metabolic  

derangements (eg, HoGlc, 

HoNa), primary CNS 

disorders (eg, 

seizures), trauma, or organ dysfunction (respiratory, liver, or renal failure). 

Chronic malnutrition, especially in the setting of alcoholism, can lead to thiamine 

(vitamin B1) deficiency with progression to Wernickeencephalopathy (WE).  WE 

typically presents with the classic triad of encephalopathy, ocular dysfunction, 

and gait ataxia.  Giving thiamine promptly in suspected WE may prevent further 



complications.  Thiamine is a cofactor in many enzymes required for energy 

metabolism, and giving intravenous fluids containing glucose prior to thiamine can 

precipitate or worsen WE.  Therefore, thiamine should be given along with or 

before glucose.  When the cause of AMS is not apparent after initial assessment, 

empiric treatment for likely causes (eg, WE) is often appropriate. 

……………….. 

Flumazenil is a competitive antagonist of the GABA/BZ receptor and is used to 

treat benzodiazepine overdose. Patients typically have slurred 

speech, ataxia, HoTN, and depressed mental status. Hypertension makes this 

unlikely. 

Haloperidol is an antipsychotic medication used to treat schizophrenia and acute 

psychotic states. However, this patient should have medical causes of AMS 

excluded before receiving haloperidol. 

Labetalol can treat hypertensive encephalopathy, which usually presents with 

blood pressure >180/120 mm Hg, headache, nausea, vomiting, and confusion.  This 

patient's moderate blood pressure elevation is more likely due to the underlying 

condition and will likely resolve after appropriate treatment. 

Naloxone is an opioid antagonist used to treat opioid overdose, which 

typically presents with pinpoint pupils and respiratory depression (respirations 

usually <12/min). 

ACUTE KIDNEY 
INJURY (AKI) 

Indications for urgent dialysis (AEIOU) 

Acidosis 
• Metabolic acidosis 

o pH <7.1 refractory to medical therapy 

Electrolyte 

abnormalities 

• Symptomatic hyperkalemia 

o ECG changes or ventricular arrhythmias 

• Severe hyperkalemia 

o Potassium >6.5 mEq/L refractory to medical 

therapy 

*** Ingestion 

• Toxic alcohols (methanol, ethylene glycol) 

• Salicylate 

• Lithium 

• Sodium valproate, CBZ 

Overload • Volume overload refractory to diuretics 

Uremia 

• Symptomatic: 

o Encephalopathy 

o Pericarditis 



o Bleeding 

Asterixis is a bilateral, nonrhythmic, alternate flexion and extension movement at 

the wrist (flapping) that occurs when the wrist is extended with the arms 

outstretched. Although classically associated with hepatic encephalopathy (HE), 

asterixis can also be seen with uremic encephalopathy (due to ARF or CRF) 

and CO2 retention. It likely develops due to interruption of the neural pathways 

that sustain muscle contraction. 

A patient has numerous factors that together can cause a severe degree of AKI. 

These include rhabdomyolysis from trauma (elevated CK), use of NSAIDs (eg, 

naproxen) and diuretics (eg, hydrochlorothiazide), loss of glomerular 

autoregulation with lisinopril, and anemia. Reduced renal clearance of uremic 

toxins leads to high levels of BUN and symptoms of lethargy and somnolence. 

The diagnosis of uremia is based on clinical symptoms/signs and NOT on an 

absolute BUN level. Symptoms typically appear at a BUN level of >100 mg/dL 

but can develop at lower levels.  Uremic encephalopathy is an indication for urgent 

hemodialysis. 

……………….. 

IV lorazepam can be used to treat an 

ongoing seizure. 

IV morphine is an opioid analgesic 

that may worsen drowsiness and 

lethargy.  It may occasionally cause 

seizures or myoclonus. 

Lactulose is used for the management 

of HE in decompensated cirrhosis. 

Although asterixis may be seen in HE, 

normal bilirubin and albumin levels 

suggest normal liver synthetic 

function. Mildly increased AST level 

can occur from skeletal muscle injury 

rather than liver injury. 

High creatine kinase level can be due 

to rhabdomyolysis associated with a MVA and is not typically seen in ACS. 

 

 

 

 



NORMAL PRESSURE 
HYDROCEPHALUS 

(NPH) 

Normal pressure hydrocephalus (NPH) 

Clinical 

features 

• Gait instability (wide-based) with frequent falls 

• Cognitive dysfunction 

• Urinary urgency/incontinence 

• Depressed affect (frontal lobe compression) 

• UMN signs in lower extremities 

Diagnosis 

• Marked improvement in gait with spinal fluid 

removal: Miller Fisher (lumbar tap) test 

• Enlarged ventricles out of proportion to the 

underlying brain atrophy on MRI 

Treatment • VP shunting 

NPH is a potentially reversible cause of dementia. It is often 

idiopathic and occurs most commonly in older adults (age 

>60). However, it may occur in any age group due to 

neurologic trauma, infection, or SAH resulting in scarring of 

the arachnoid granulations. Although UMN signs may occur 

in advanced disease, many elderly patients have diminished 

lower extremity reflexes (eg, ankles) related to age. 

Neuroimaging (eg, MRI, CT scan) shows ventriculomegaly out of proportion to the 

sulci. The diagnosis is confirmed with LP, which demonstrates normal opening 

pressure and transient clinical improvement following high-volume CSF removal. 

Definitive therapy is a VP shunt. 

…………………. 

Although nursing home placement may eventually be required for patients with 

progressive dementia, this patient's presentation suggests NPH, which is potentially 

reversible and should be evaluated with MRI. 

Changing to an oral diabetic regimen and providing patient and family 

education could be considered after workup and diagnosis of this patient's 

cognitive decline.  However, diagnosis and treatment of NPH should take priority. 

This patient has normal pressure hydrocephalus (NPH), a clinical syndrome 

characterized by gait abnormalities (broad-based gait, shuffling), cognitive 

impairment (memory deficits, impaired executive function), and urinary 

incontinence (often presenting as urinary urgency in early disease). 

NPH is thought to be due to decreased cerebrospinal fluid (CSF) absorption by 

the arachnoid granulations.  Idiopathic NPH is associated with chronic 

periventricular ischemia and increased venous resistance, which may alter 

normal arachnoid function.  NPH may also occur secondary to a variety of 



neurologic insults (eg, meningitis, SAH) due to scarring and dysfunction of the 

granulations.  

……………… 

Amyloid deposition occurs in Alzheimer disease.  Cognitive deficits present early in 

the disease; gait impairment and urinary incontinence may occur but typically 

much later in the disease course.  Urinary urgency (as seen in this patient) is not 

associated with Alzheimer disease. 

Vitamin B12 deficiency can cause dementia and SCD with ataxia and incontinence.  

An elderly patient with recurrent falls and memory impairment has the classic 

symptom triad of normal pressure hydrocephalus (NPH): 

• Gait dysfunction is often the most pronounced feature. Patients typically 

take small steps in a broad-based gait, often described as appearing that 

the feet are stuck to the floor (magnetic gait). 

• Urinary incontinence is common and often of 

the urgency variety; however, incontinence with apathy occurs as the 

disease progresses. 

• Dementia typically occurs slowly over a period of years and is associated 

with apathy and impaired executive function. 

Other common features include UMNS. 

NPH is characterized by enlargement of the ventricles (ventriculomegaly) out of 

proportion to the sulci on neuroimaging (eg, CT scan, MRI). It is associated 

with reduced CSF reabsorption, which may occur due to elevated central 

pressures or chronic periventricular ischemia. The diagnosis is confirmed with 

improvement after high volume lumbar puncture or lumbar drain placement. As 

the name suggests, the CSF opening pressure is normal; elevated pressures 

should alert the physician to other possible pathologies. The definitive treatment of 

NPH is placement of a ventricular shunt. 

………………. 

VaD: patients tend to have a narrow-based, shuffling gait. 

PARKINSON 
DISEASE 

The three cardinal signs of PD are rest tremor, rigidity and bradykinesia.  The 

presence of two of these three signs suggests a clinical diagnosis of PD, which can 

be further confirmed by physical examination. To date, there are no imaging or 

laboratory tests that can be used to confirm this diagnosis with any greater accuracy 

than physical examination. The most common presenting sign of PD is an 

asymmetric resting tremor in the distal part of an upper extremity. 



To summarize, physical examination findings that contribute to a clinical 

diagnosis of PD include: 

Tremor: 

• A resting 4 to 6 Hz tremor with a "pill rolling" quality 

• Frequently first manifests in one hand, and may then slowly generalize to 

involve the other side of the body and the lower extremities 

Rigidity: 

• Baseline increased resistance to passive movement about a joint which may 

be uniform (lead pipe) or oscillating (cogwheel) 

Bradykinesia: 

• Difficulty initiating movements, as when starting to walk or rising from a 

chair 

• Narrow-based, shuffling gait with short strides and without arm 

swing (festinating gait) 

• Micrographia (small handwriting) 

• Hypomimia (decreased facial expression) 

• Hypophonia (soft speech) 

Postural instability: 

• Flexed axial posture 

• Loss of balance during turning or stopping 

• Loss of balance when pushed slightly from a stationary bipedal stance 

• Frequent falls 

……………. 

EEG findings may be unremarkable or non-specific in PD.  EEG is typically used in 

the assessment of patients with seizure disorders, sleep disorders and metabolic 

disorders affecting the CNS. 

Major depressive disorder (MDD): Depression is the most common psychiatric 

disturbance seen in Parkinson disease (PD).  MDD occurs in 10%-20% of 

patients with PD, and sub-syndromal depressive symptoms occur in up to half of 

patients. 

The diagnosis of MDD is difficult in patients with PD as blunted affect and 

psychomotor slowing seen in depression are similar to bradykinesia and masked 

facies seen in PD. The presence of depressed mood and anhedonia (inability to 

experience pleasure in previously enjoyed activities) can assist in diagnosis. In 



addition, hopelessness, suicidality, and temporal association of mood changes 

with worsening neurovegetative symptoms make MDD more likely. 

…………….. 

Although cognitive dysfunction and dementia are common in PD, this patient has 

prominent mood symptoms (which can include impaired concentration) and is not 

exhibiting marked deficits in executive functioning and memory impairment. 

Mood sx include Impaired conc (e.g., mistakes when attempting to say the months 

backward) 

Adjustment disorders are characterized by significant distress due to an 

identifiable stressor, within 3 months of the onset of that stressor.  This diagnosis 

is not used if symptoms meet criteria for another psychiatric disorder. 

…………. 

Commonly used treatments for PD include levodopa, dopamine agonists (eg, 

pramipexole, bromocriptine, ropinirole), and MAO-B inhibitors (eg, 

selegiline).  Although these medications may cause psychosis, none of them 

cause depression. 

…………… 

Apathy is characterized primarily by a loss of motivation, more specifically a 

decreased motivation to speak or act.  It is a common finding in patients with PD 

and may occur with or without depression.  Apathy by itself would not explain 

depressed mood and other depressive symptoms. 

Hallmarks of this disease include a mask-like, immobile facial expression, 

bradykinesia, resting tremor, rigidity and festinating gait.  There is a general slowing 

of all motor activity (hypokinetic gait).  Patients assume a stooped posture, and 

walk in series of short, accelerating steps, such that the feet shuffle and scrape the 

floor.  The arms remain immobile and do not swing during walking.  The underlying 

pathology involves the degeneration of neurons in the substantia nigra, thereby 

leading to decreased dopaminergic activity and increased cholinergic activity.  The 

diagnosis is made clinically.  The treatment includes dopaminergic and/or 

anticholinergic drugs. 

………….. 

Cerebellar ataxia is usually ipsilateral (i.e., the patient tends to fall towards the side 

of the lesion).  Other features of cerebellar disorders include nystagmus, 

hypotonia, dysarthria, loss of coordination, and the inability to perform rapid, 

alternating movements. 

Muscular dystrophy results in a waddling gait owing to weakness of the gluteal 

muscles. 



Spastic gait is seen with lesions of the UMN (e.g., spinal cord injury or cerebral 

palsy).  The movements of the affected extremities are slow, stiff, and effortful. 

Gait disequilibrium results from disorders of the frontal lobe and multiple 

sensory systems. 

Sensory ataxia is seen with lesions involving the peripheral nerves, dorsal roots or 

posterior columns.  Loss of proprioception results in a wide-based, high-stepping 

gait.  Romberg's sign may be positive. 

Vestibular ataxia results in an en-bloc gait, with minimal movements of the 

head during walking.  It is typically a staggering gait, and is accompanied by 

vertigo and nystagmus. 

The hypokinetic gait in patients with Parkinsonism is typically narrow-based; 

therefore, a broad-based gait, in the presence of other clinical features suggestive 

of Parkinsonism, is ample reason to consider other syndromes such as multiple 

system atrophy, spinocerebellar atrophies, and multi-infarct gait 

disorders.  Wide-based gait is also seen in sensory ataxia, some cerebellar 

disorders and muscular dystrophies. 

Dystonic gait is characterized by involuntary, sustained, twisting movements of 

the limbs and trunk. 

This patient, with acute headache, nausea, blurry vision, and a sluggish/dilated pupil, 

has features of acute angle-closure glaucoma (ACG). 

Acute ACG is characterized by a sudden rise in intraocular pressure due to impaired 

drainage of aqueous humor through the pupil into the anterior chamber.  Acute 

ACG can develop spontaneously or be triggered by certain medications (eg, 

decongestants, antiemetics, anticholinergics) in patients with predisposing 

anatomy. This patient's acute ACG was likely precipitated by trihexyphenidyl, 

an anticholinergic used in the treatment of symptomatic Parkinson disease. 

Anticholinergic medications cause mydriasis, which may precipitate acute 



ACG.  Untreated, acute ACG can damage the optic nerve and result in permanent 

vision loss within 2-5 hours of symptom onset.  Urgent ophthalmologic 

consultation is required. 

……….. 

Entacapone increases dopamine stimulation and is often used in patients 

with Parkinson disease to potentiate the effects of levodopa/carbidopa.  Both 

levodopa, a dopamine precursor, and pramipexole, a dopamine agonist, 

are commonly used in the initial treatment of symptomatic Parkinson disease. 

Dopamine stimulation does not typically increase the risk of ACG. Common S/E of 

these three medications include nausea, orthostasis, and dizziness. 

Propranolol is a beta blocker used to treat essential tremor, which is characterized 

by tremors that disturb goal-directed activities. No other neurologic 

manifestations (eg, rigidity) are usually present. Propranolol can cause bradycardia 

and hypotension but is unlikely to cause acute ACG. 

Selegiline is a MAO-B inhibitor used in the treatment of Parkinson disease.  Side 

effects include headache, dizziness, and nausea; selegiline is not typically 

associated with acute ACG. 

The tremor of Parkinson's disease characteristically occurs during rest and 

improves with activity.  (Essential tremor has the opposite pattern.)  The 

Parkinson's tremor usually has a frequency of 4-5 Hz, and is often the first 

manifestation of Parkinson's disease.  The tremor often involves one hand before 

the other or presents asymmetrically.  Rigidity is also characteristic of Parkinson's 

disease.  The absence of additional symptoms such as postural instability or gait 

abnormality should not exclude the diagnosis of Parkinson's. Trihexyphenidyl is 

typically used in younger patients where tremor is the predominant symptom. 

…………. 

Clonazepam is a second-line treatment for essential tremor.  Other medications 

are preferred due to the abuse potential of BZs. 

Clozapine is sometimes used to treat essential tremor but it is not a first-line 

agent. 

Primidone can be used as a treatment for essential tremor, sometimes in 

combination with a beta-blocker. 



 

 

A patient's presentation is consistent with a resting tremor, a low-amplitude/low-

frequency (4-6 Hertz) tremor that typically starts in one hand. The motion is often 

described as having a "pill-rolling" quality. The tremor may progress to involve 

other extremities, jaw, face, tongue, and lips. Unlike essential and 

cerebellar tremors, resting tremor does NOT usually involve the entire hand. 

Parkinsonian tremors are more pronounced with distractibility (eg, performing 

mental tasks) and re-emergence (tremor goes away with movement and then re-

emerges when the movement is stopped).   

A tremor is very often the first presenting sign. 

PD is due to progressive loss of dopaminergic neurons in the basal ganglia that 

interrupts neurologic connections from the basal ganglia to the thalamus and motor 

cortex. 

……… 

Cerebellar dysfunction can cause postural, action, or intention (worsens as the hand 

moves closer to its target) tremors.  The tremors have a lower frequency (3-4 

Hz) than those in PD.  Although severe cerebellar dysfunction can cause resting 

tremor, patients usually develop other signs (eg, nystagmus, ataxia, dysmetria). 



CST lesions usually cause upper motor neuron findings (eg, spasticity, 

hyperreflexia).  However, tremor is not present. 

Essential tremor is the most common tremor and affects up to 5% of the population 

(familial in about 50% of cases).  Essential tremors typically present 

as action/postural tremors in the upper extremities that worsen at the end of 

goal-directed activities (eg, reaching for a pen).  They usually affect bilateral 

upper extremities but can also involve the head, chin, voice, and trunk. 

Orthostatic tremor is a postural tremor considered to be a variant of 

essential tremor. Orthostatic tremor occurs in the legs immediately on standing 

and is relieved by sitting down. It is usually high frequency (14-18 Hz) without 

other clinical signs or symptoms. 

Large-fiber peripheral neuropathy may present with action or postural tremors. 

The tremors are due to impaired proprioceptive input into the brain and 

cerebellum. Patients can also develop weakness, loss of proprioception, sensory 

ataxia, areflexia, and loss of sensation or paresthesias. 

Physiologic tremor is a benign tremor with low amplitude and high frequency (10-

12 Hz) that is not visible under ordinary conditions. 

Unlike the resting tremor, physiologic tremors are postural tremors (eg, holding 

arms outstretched).  Physiologic tremors are usually worsened with emotional or 

physical stress, toxic/metabolic derangements, caffeine, or drug withdrawal. 

This patient has no change in tremor with coffee intake. 

Asymmetric motor symptoms are common, especially in early PD. 

Subsequent hallucinations after starting a medication for PD are most likely caused 

by a dopamine agonist (eg, pramipexole), which is a class of medication frequently 

used in adult patients age <65 with PD. Levodopa, a dopamine precursor, 

is another common initial treatment for PD and may also be associated with 

hallucinations; this adverse effect is less common with levodopa than with 

dopamine agonists. 

Treating hallucinations and other psychotic symptoms (eg, delusions) in PD is 

challenging because their etiology is often multifactorial (ie, hallucinations can 

occur in PD even without medication) and because adjusting medication regimens 

can be difficult. Treatment of hallucinations in PD often begins with an initial trial 

adjustment of a medication regimen (eg, switching pramipexole to levodopa), 

but regimen changes and dose reduction are often limited due to resurgent motor 

symptoms. When hallucinations persist despite initial efforts, a low-dose 

antipsychotic may be tried. The most frequent antipsychotics used in PD are low-

potency, second-generation antipsychotics (eg, quetiapine, pimavanserin). 

………………… 

Catechol-O-methyltransferase (COMT) and monoamine oxidase (MAO) type B 

inhibitors are used in PD but have less risk of inducing hallucinations compared 



to dopamine agonists. COMT inhibitors (eg, entacapone) may be given with 

levodopa to promote more stable and sustained levodopa levels. Selective MAO-

B inhibitors (eg, selegiline) may be used in patients with very mild PD symptoms. 

Dementia with Lewy bodies (DLB) may be diagnosed when a patient with dementia 

meets 2 of the following 4 criteria: visual hallucinations, parkinsonism, REM 

sleep behavior disorder, and fluctuating cognitive function. 

Repeated nocturnal episodes of violent and automatic complex motor behaviors 

reflecting dream enactment is consistent with rapid eye movement (REM) sleep 

behavior disorder (RBD).  Dream enactment occurs because the muscle 

atonia that usually accompanies REM sleep is absent or incomplete in 

RBD.  Episodes typically occur at least 90 minutes after sleep onset, coinciding 

with the onset of REM sleep, and are more frequent in the second half of the night 

when the percentage of REM sleep increases. 

RBD is more likely to occur in men age >50 years and has a very strong 

association with the future development of alpha-synuclein neurodegenerative 

disorders. Alpha-synuclein is a synaptic protein that accumulates in some 

neurologic conditions. Up to 90% of patients with idiopathic RBD eventually 

develop either Parkinson disease (PD) or another disorder of alpha-synuclein 

neurodegeneration (DLB or multiple system atrophy). The rate of conversion of 

RBD to PD is approximately 50% every 10 years.  Idiopathic RBD is considered 

a prodromal marker of PD and other synucleinopathies. 

………….. 

Although RBD may occur in these nonsynuclein neurodegenerative disorders, it is 

much more commonly associated w/ PD. 

Neurogenic orthostatic hypotension (NOH) is a common complication 

of Parkinson disease and other related neurodegenerative diseases (eg, DLB, 

multisystem atrophy), manifesting with lightheadedness or syncope on standing. 

In the normal state, standing from a seated or supine position triggers arterial 

baroreceptors to increase sympathetic drive, causing vasoconstriction (which 

mobilizes pooled venous blood from the legs) and an increase in heart rate (to aid 

cardiac output). NOH occurs due to autonomic dysfunction that may result from 

degenerative changes to autonomic ganglia or CNS nuclei; there is impaired 

release of NE and consequent failure of vasoconstriction and increased heart rate. 

Therefore, like orthostatic hypotension from other causes, NOH leads to a drop in 

systolic blood pressure ≥20 mm Hg with standing (orthostasis); however, unlike 

other causes of orthostatic HoTN that occur with an intact autonomic nervous 

system (eg, hypovolemia), the expected increase in heart rate is absent. 



Notably, dopamine agonists used to treat Parkinson disease (eg, levodopa) may 

further contribute to orthostatic hypotension, possibly due to undesired peripheral 

activity of dopamine that stimulates vasodilation. 

………………….. 

Intravascular volume depletion due to primary adrenal insufficiency (PAI) or other 

causes (eg, reduced oral intake) can cause orthostatic hypotension and 

syncope.  However, PAI is not an expected complication of Parkinson disease and is 

usually accompanied by electrolyte abnormalities (eg, hyperkalemia, 

hyponatremia). In addition, an increase in heart rate is expected with orthostasis 

that is due to hypovolemia. 

Sinus node dysfunction commonly manifests as sick sinus syndrome, a potential 

cause of syncope. Although the heart rate response is often impaired, vascular 

autonomic innervation and vasoconstriction are intact, making orthostatic 

symptoms less prominent with sick sinus syndrome.  In addition, suggestive ECG 

abnormalities (eg, sinus pauses) are commonly present. 

MULTIPLE SYSTEM 
ATROPHY 

The clinical presentation of this patient is suggestive of multiple system 

atrophy (Shy-Drager syndrome), which is a degenerative disease characterized by 

the following: 

1. Parkinsonism 

2. Autonomic dysfunction (postural hypotension, abnormal sweating, 

disturbance of bowel or bladder control, abnormal salivation or 

lacrimation, impotence, gastroparesis, etc) 

3. Widespread neurological signs (cerebellar, pyramidal or LMN) 

Always consider Shy-Drager syndrome when a patient with Parkinsonism 

experiences orthostatic HoTN, impotence, incontinence, or other autonomic 

symptoms. The accompanying bulbar dysfunction and laryngeal stridor may be 

fatal. Anti-Parkinsonism drugs are generally ineffective. 

Treatment is aimed at intravascular volume expansion with: 

1. Fludrocortisone,  

2. Salt supplementation,  

3. Alpha-adrenergic agonists, and  

4. Application of constrictive garments to the lower body. 

……………….. 

Idiopathic orthostatic hypotension is seen secondary to the degeneration of 

postganglionic sympathetic neurons; however, the pathology is confined to the 

autonomic nervous system, and there are no signs of Parkinsonism or cerebellar 

involvement. 



Riley-Day syndrome or familial dysautonomia is an autosomal-recessive (AR) 

disease seen predominantly in children of Ashkenazi Jewish ancestry. It presents at 

birth (unlike in this patient) with feeding problems and low muscle tone; 

it is characterized by gross dysfunction of the autonomic nervous system (eg, no 

tears) with severe orthostatic hypotension (swings from severe HTN to postural 

HoTN). 

Diabetic neuropathy can explain the autonomic symptoms, but autonomic 

neuropathy is a late complication of diabetes mellitus, and would not be 

expected in a patient with diet-controlled diabetes for the past 6 months. 

ESSENTIAL 
TREAMOR 

 

ET is diagnosed by the presence of an action tremor in the absence of additional 

neurologic signs. Features of ET are highly variable. It most often affects the upper 

extremities and is worse with motion ("action tremor"), especially fine motor 

movements. However, it MAY affect any part of the body and be present at rest. 

The tremor is exacerbated as the patient gets closer to the examiner's finger and 

attempts to place his finger in a specific location. 

………… 

Huntington chorea is an autosomal dominant condition associated 

with involuntary, non-repetitive movements of the face, trunk, and extremities.  



In contrast to ET, the tremor associated with Parkinson disease is a resting tremor, 

which is worse during rest and improved with intention. 

The consumption of large amounts of caffeine can exacerbate physiologic 

tremors. However, this patient has tremors throughout the day and not just when 

he consumes caffeine. Physiologic tremors associated with excessive caffeine intake 

do NOT typically have a distinct intention characteristic. 

Spinocerebellar ataxia (SCA) is a genetic degeneration of the cerebellum, in which 

hand tremor may be present. However, patients with SCA will have additional 

signs, such as an ataxic gait. SCA also typically presents at a younger age. 

The treatment of essential tremor typically begins with the beta-

blocker propranolol, which is especially helpful if the patient also has coexistent 

hypertension.  Other treatment possibilities include anticonvulsants, 

such as primidone and topiramate.  Although benzodiazepines such as alprazolam 

are effective in reducing the symptoms of essential tremor, their use should be 

restricted due to the potential for dependence. 

………. 

Carbidopa/levodopa is the first-line treatment for patients with Parkinson disease. 

Any agent that increases adrenergic activity (eg, caffeine) can exacerbate 

physiologic tremor.  However, studies have shown that caffeine use is NOT 

necessarily correlated with the severity of essential tremor. 

Surgical options such as deep-brain stimulation (DBS) and thalamotomy would be 

considered only if the tremor had a significant impact on daily function and after 

failure to control the tremor with several medications. 

Genetic counseling may be beneficial in the management of diseases such as 

Huntington disease and spinocerebellar ataxia due to their profound effect on 

quality of life and life span. 

Essential tremor 

  

Epidemiology 

• Family history often present 

• Up to 5% of population affected 

  

Clinical features 

• Action tremor (eg, hands outstretched) 

• Usually bilateral 

• Hands > arms > head >> legs 

  

***Treatment 

• Beta blockers: propranolol 

• Anticonvulsants: primidone 

• Small amounts of alcohol 

• BZs: clonazepam 



A patient with a family history of tremor has a long-standing, slowly worsening 

tremor that increases with action, suggesting essential tremor (ET). ET is 

characterized by tremors that disturb goal-directed actions (eg, drinking from a 

glass, buttoning a shirt). Approximately 5% of the population is affected, and 

a family history of tremors is often present. Symptoms usually arise in the bilateral 

hands and forearms; the head is sometimes involved, but the legs are generally 

spared. Physical examination often shows worsening tremor with outstretched 

arms or finger-to-nose testing. 

Treatment is indicated if tremors cause significant disability or adversely affect 

QoL. Beta blockers such as propranolol are first-line therapy; patients may also 

receive an anticonvulsant such as primidone alone or in combination. 

………….. 

Benztropine, an anticholinergic, and pramipexole, a dopamine agonist, are used to 

treat Parkinson disease.   

ET is not typically treated with carbamazepine but other anticonvulsants such as 

primidone or gabapentin may be used. 

Clonazepam is a BZ that may be used as a second-line agent for ET if beta blockers 

or anticonvulsants are ineffective or poorly tolerated. BZ have a higher risk of 

abuse and are more difficult to discontinue. 



MYOPATHIES 

 

MYASTHENIA GRAVIS (MG) 

Epidemiology • Women: 2nd to 3rd decade 

• Men: 6th to 8th decade 

S/S 

• Fluctuating & fatigable proximal muscle weakness 

that is worse later in the day 

o Ocular (eg, diplopia, ptosis) 

o Bulbar (eg, dysphagia, dysarthria) 

o Respiratory muscles (myasthenic crisis) 

Causes of 

exacerbations 

• Medications 

o Antibiotics: Fluoroquinolones, aminoglycosides 

o Anesthetics: Neuromuscular blocking agents 

o Cardiac medications: Beta blockers, procainamide 

o Other: MgSO4, penicillamine 

o Tapering of immunosuppressive medications 

• Pregnancy/childbirth 

• Surgery (especially thymectomy) 

• Infection 



Diagnosis 
• Bedside: Edrophonium (Tensilon) test, ice pack test 

• ACHR-Ab (highly specific) 

• CT scan of chest to evaluate for thymoma 

Treatment 

• AChE inhibitors (eg, pyridostigmine) 

• ± Immunotherapy (eg, corticosteroids, 

azathioprine) 

• Thymectomy 

Fluctuating bulbar (eg, dysphagia, dysarthria) and ocular (eg, ptosis) muscle 

weakness that improves with rest and worsens near the end of the day is consistent 

with myasthenia gravis.   

 

Dx: Individuals with typical clinical features of myasthenia gravis should undergo 

confirmatory immunologic testing for acetycholine receptor antibodies (highly 

specific).  Those with NEGATIVE acetycholine receptor antibodies should 

subsequently be checked for muscle-specific tyrosine kinase (MuSK) 

antibodies. If the diagnosis remains UNCLEAR, electrophysiologic studies (eg, 

repetitive nerve stimulation, single-fiber EMG) may be helpful. Patients with 

established myasthenia gravis should receive chest imaging (eg, CT scan or MRI). 

 

Summary of dx: 

1. AChR-Ab negative → MuSK-Ab negative → Electrophysiological 

2. After dx → CT 

 

Tx: Pyridostigmine, a long-acting oral acetylcholinesterase inhibitor, is usually 

the initial treatment of choice for myasthenia gravis.  

 

Patients who remain symptomatic despite pyridostigmine therapy generally 

require the addition of chronic immunosuppressive therapy (eg, corticosteroids, 

azathioprine, mycophenolate mofetil), which may induce remission but generally 

take weeks to reach clinical efficacy. Those with a confirmed diagnosis of 

myasthenia gravis and evidence of thymoma/thymic hyperplasia on chest 

imaging may also achieve long-term remission with thymectomy. 

………… 

IVIG or plasmapheresis are generally combined with corticosteroids during the 

treatment of myasthenic crisis, which is characterized by severe respiratory 

muscle weakness and respiratory failure. Both of these treatment modalities have 

a quick onset and short duration of action. Plasmapheresis removes acetylcholine 

receptor antibodies from the circulation whereas the mechanism by which IVIG act 

is yet unknown. 

 

Atropine is typically used to reverse bradycardia and produce pupillary dilation 

and cycloplegia.  Oral antimotility formulations containing atropine are sometimes 



used to treat the muscarinic side effects of pyridostigmine (eg, diarrhea) in 

patients with myasthenia gravis. 

 

CPK levels can be checked to assess for myopathies (eg, polymyositis, statin-

induced myopathy), which typically present with proximal weakness (eg, shoulders, 

thighs) and mild muscle pain/tenderness.  CPK levels are typically normal 

in patients with myasthenia gravis. 

….. 

Foodborne botulism leads to the acute onset of bilateral cranial neuropathies and 

symmetric descending flaccid paralysis.  Muscle weakness is usually preceded by a 

prodrome of gastrointestinal symptoms (eg, N/V, DIARRHEA). 

 MS: Optic neuritis (monocular visual loss with pain on eye movement) is a common 

initial manifestation. 

………. 

Direct cholinergic agonists are parasympathomimetic agents that act at the 

muscarinic acetylcholine receptor. These agents are typically used to treat 

conditions such as glaucoma (eg, carbachol, pilocarpine) and ileus/urinary 

retention (eg, bethanechol). 

Nicotinic receptor antagonists (eg, tubocurarine, atracurium) are 

nondepolarizing neuromuscular blocking agents generally used for muscle 

paralysis during endotracheal intubation and surgery. 

……….. 

The edrophonium (Tensilon) test may be used to support the diagnosis of MG. 

However, it is less specific than the AchR-Ab assay and is difficult to interpret in 

patients with only minor symptoms. In this bedside study, the infusion of 

edrophonium (a short-acting acetylcholinesterase inhibitor) prolongs the presence 

of acetylcholine in the neuromuscular junction, resulting in an immediate 

improvement in muscle strength. 

The slit lamp examination is typically used to evaluate for abnormalities of the 

anterior segment of the eye (eg, conjunctiva, cornea, anterior chamber, iris).   



 
MG is a NMJ disorder caused by autoantibodies against acetylcholine receptors in 

the motor end plate → complement activation and receptor degradation. 

Patients typically have fluctuating and fatigable extraocular (eg, diplopia, ptosis) 

and bulbar (eg, dysarthria, dysphagia) muscle weakness. They may also 

experience symmetric proximal weakness involving the neck (eg, difficulty holding 

up the head) and upper extremities (eg, difficulty combing hair).  Sensation, 

reflexes, muscle bulk/tone, and autonomic function are usually intact. 

…………… 

Stroke is an example of a motor cortex (UMN) lesion that can cause acute 

contralateral flaccid paralysis followed by spastic paralysis and hyperreflexia.  

Statin-induced myopathy and polymyositis are caused by inflammation of the 

muscle fascicles. Patients often present with proximal muscle weakness (eg, 

difficulty getting up from a chair) and mild tenderness affecting both the upper 

and lower extremities. Ocular and bulbar weakness is not characteristic. 

Lesions of the subcortical nuclei (eg, basal ganglia) typically result in 

extrapyramidal signs (eg, rigidity, bradykinesia, tremor, chorea) such as those seen 

in Parkinson or Huntington disease. 

Multiple sclerosis typically affects women age <50.  

MG: Weakness can be exacerbated by various factors, including medications (eg, 

aminoglycosides, magnesium, beta blockers, neuromuscular blocking agents), 

surgery (particularly thymectomy), pregnancy, or infections.  This patient was 



likely exposed to a neuromuscular blocking agent (eg, rocuronium) during 

intubation, which unmasked his symptoms. 

The diagnosis of MG can be supported with the bedside ice pack test, in which an 

ice pack is applied over the eyelids for several minutes, leading to an improvement 

in ptosis. The cold temperature improves muscle strength by inhibiting the 

breakdown of acetylcholine at the neuromuscular junction, thereby increasing 

acetylcholine availability to the nicotinic receptor. Patients with positive test results 

should undergo confirmatory testing for MG with acetylcholine receptor 

antibodies (highly specific). 

…………. 

Disruption of the oculosympathetic chain causes Horner syndrome, which is 

characterized by ipsilateral ptosis, miosis, and anhidrosis. 

LEMS: decreased acetylcholine release and subsequent weakness. 

Approximately 50% of cases are associated with an underlying malignancy, 

mostly small cell lung cancer. A long smoking history and recent presentation with 

cough, weakness, low BMI, and a lung mass on chest CT scan are concerning for 

malignancy. Patients initially have progressive symmetric proximal limb muscle 

weakness (eg, standing from a chair, combing hair, putting dishes in overhead 

cabinets). DTRs are reduced/absent (VS MG), although vigorous muscle activity 

can improve reflexes and muscle strength temporarily. Autonomic dysfunction (eg, 

dry mouth, erectile dysfunction) is also common. 

 

The diagnosis is confirmed by checking for autoantibodies against voltage-gated 

calcium channels and by electrophysiological studies. Patients should also be 

evaluated and treated for a primary underlying malignancy.   

 

Symptomatic therapy includes guanidine or 3,4-diaminopyridine (DAP) to increase 

presynaptic acetylcholine levels.   

 

Refractory symptoms may respond to immunologic therapy with IVIG or oral 

immunosuppressants (eg, corticosteroids, azathioprine). 

…………….. 

Acute inflammatory demyelinating polyneuropathy (AIDP; GBS) is characterized by 

acute ascending muscle weakness with areflexia. Most patients have a preceding 

viral illness. 

Myasthenia gravis is caused by autoantibodies against post-synaptic acetylcholine 

receptors in the neuromuscular junction. In contrast to LEMS, patients with MG 

typically present with fatigable ocular (eg, ptosis, diplopia) and bulbar (eg, 

dysarthria) muscle weakness, which are not seen in LEMS. In addition, MG would 

not cause loss of reflexes. Finally, myasthenia gravis is classically associated 

with thymoma rather than lung mass. 



Immune-mediated muscle inflammation suggests polymyositis. This condition can 

present with proximal muscle weakness. However, reflexes are typically preserved 

and muscle enzymes (eg, creatine kinase) are usually elevated. 

Myasthenic crisis 

Precipitating 

factors 

• Infection or surgery 

• Pregnancy or childbirth 

• Tapering of immunosuppressive drugs 

• Medications (eg, aminoglycosides, beta blockers) 

Signs/symptoms 
• ↑ Generalized & oropharyngeal weakness 

• Respiratory insufficiency/dyspnea 

Treatment 
• Intubation for deteriorating respiratory status 

• Plasmapheresis or IVIG as well as corticosteroids 

IVIG = intravenous immunoglobulin. 

Myasthenic crisis can be an early manifestation of myasthenia gravis. Myasthenia 

gravis usually presents in the second to third decade in women (sixth to eighth 

decade in men) with fluctuating weakness that worsens over the course of the day 

and most often involves the extraocular (eg, ptosis, diplopia), bulbar (eg, fatigable 

chewing, dysphagia, nasal speech), proximal limb, and respiratory muscles. 

Myasthenic crisis is a life-threatening complication characterized by severe 

respiratory muscle weakness leading to respiratory failure (eg, accessory muscle 

use, hypoxemia, respiratory acidosis). Patients often have increasing generalized or 

bulbar weakness prior to the onset of crisis. The condition may be precipitated 

by infection (eg, UTI), surgery, pregnancy, or medications (eg, 

aminoglycosides, fluoroquinolones, macrolides, beta blockers). Patients 

with severe exacerbations and declining respiratory status should be monitored in 

the ICU and intubated for airway protection. 

………… 

Foodborne botulism is characterized by the sudden onset of bilaterally symmetric 

weakness starting with the face/cranial nerves and descending to the trunk, the 

upper extremities, and then the lower extremities.  It is usually preceded by 

a prodrome of gastrointestinal symptomsand may lead to respiratory failure if 

respiratory muscles are affected. 

GBS is characterized by ascending symmetric paralysis associated with weak/absent 

deep tendon reflexes and autonomic dysfunction.  It usually occurs after an 

antecedent respiratory tract or gastrointestinal (eg, Campylobacter jejuni) infection 

and can require respiratory support if it progresses to involve the respiratory 

muscles. 



Although this patient is obese (BMI >30 kg/m2), obesity hypoventilation syndrome 

is not associated with difficulty swallowing or muscle weakness and would not 

generally cause respiratory distress. Symptoms (eg, excessive daytime sleepiness, 

loud snoring) are often related to coexisting OSA. 

West Nile encephalitis is characterized by fever, headache, and 

confusion.  Neuroinvasive West Nile infection may also cause myelitis, resulting in 

an acute paralysis syndrome characterized by asymmetric flaccid weakness in the 

limbs. 

A patient with myasthenia gravis (MG) is most likely suffering 

from myasthenic crisis, characterized by severe respiratory muscle weakness 

leading to respiratory failure. Individuals often have increasing generalized and 

bulbar muscle weakness (eg, difficulty coughing up sputum) prior to the onset 

of crisis. The condition may be precipitated by infection (eg, pneumonia), surgery, 

or various medications (eg, azithromycin). 

Patients with deteriorating respiratory status (eg, declining oxygen saturation 

and vital capacity [VC]) should first be intubated for airway protection.  

Following intubation, AChEI (eg, pyridostigmine) used in the daily management of 

MG are TEMPORARILY HELD to reduce excess airway secretions and the risk of 

aspiration. 

Once stabilized, patients in myasthenic crisis require treatment with IVIG 

or plasmapheresis (preferred) in addition to corticosteroids.  

Other immunomodulatory therapy (eg, mycophenolate mofetil or azathioprine) 

can be considered, especially if corticosteroid therapy is ineffective, but 

usually requires several weeks to reach clinical efficacy. 

…………… 

Close observation and monitoring of respiratory muscle strength (eg, vital capacity, 

maximal inspiratory force) are important in the management of myasthenic 

crisis.  However, observation alone is insufficient. 

Oral antimotility agents containing atropine may be used to treat the muscarinic 

side effects (eg, diarrhea) of anticholinesterase therapy in patients with 

MG.  However, IV atropine has no role in myasthenic crisis management. 

Thymectomy is generally recommended in MG patients with thymoma as it can lead 

to long-term clinical improvement.  However, it is not the best next option in this 

critically ill patient. 

Ocular symptoms of binocular diplopia and ptosis are highly characteristic of 

myasthenia gravis, the latter of which may worsen with sustained upward gaze on 

examination.  The neurologic examination in patients with myasthenia gravis 

typically shows normal reflexes, sensation, coordination, and pupillary responses. 



…………. 

Hypokalemic periodic paralysis is a neuromuscular disorder characterized by 

sudden-onset generalized muscle weakness. Patients experiencing a paralyzing 

episode usually have normal ocular/bulbar function with decreased or absent DTRs. 

Myopathies (eg, polymyositis, statin-induced and hypothyroid myopathy) typically 

present with progressive, symmetric proximal muscle weakness that may be 

associated with mild muscle pain, tenderness, and elevated muscle enzymes (eg, 

CK). Fluctuating, fatigable weakness and ocular/bulbar symptoms are not 

characteristic. 

A patient has a history consistent with temporal arteritis (ie, GCA), which is treated 

with high-dose oral glucocorticoids tapered slowly over a prolonged period. Many 

Differential diagnosis of myopathy 

Disorder Clinical features ESR CK 

Glucocorticoi

d-induced 

myopathy 

• Progressive proximal 

muscle weakness & 

atrophy WITHOUT pain or tenderness 

• Lower extremity (LE) muscles are more 

involved 

N N 

PMR 

• Muscle pain & stiffness in the 

shoulder & pelvic girdle 

• Tenderness with decreased ROM at 

shoulder, neck & hip 

• Responds rapidly to glucocorticoids 

↑ N 

Inflammatory 

myopathies 

• Muscle pain, tenderness & proximal 

muscle weakness 

• Skin rash & inflammatory 

arthritis may be present 

↑ ↑ 

Statin-

induced 

myopathy 

• Prominent muscle pain/tenderness 

with or without weakness 

• Rare rhabdomyolysis 

N ↑ 

Hypothyroid 

myopathy 

• Muscle pain, cramps & weakness 

involving the proximal muscles 

• Delayed tendon reflexes & myoedema 

• Occasional rhabdomyolysis 

• Features of hypothyroidism are 

present 

N ↑ 

CK = creatine kinase; ESR = erythrocyte sedimentation rate. 



patients develop complications of therapy due to the long duration of treatment 

with supra-physiological doses of glucocorticoids. In addition to hyperglycemia and 

bone loss, treatment may be associated with glucocorticoid-induced myopathy 

(GIM). GIM is one of the most common types of drug-induced myopathy and 

typically occurs weeks to months after starting glucocorticoid therapy. Acute 

myopathy following very high-dose pulse glucocorticoid therapy can occur in 

critically ill patients but is not as common as chronic myopathy complicating 

long-term glucocorticoid use. The mechanism is thought to be due to increased 

muscle catabolism and decreased anabolism as a direct effect of glucocorticoids. 

This risk of GIM rises with higher doses of glucocorticoids (generally >40 mg 

hydrocortisone daily or its equivalent). Patients typically develop painless proximal 

muscle weakness (lower extremity before upper extremity) that manifests as 

difficulty in daily activities such as getting up from a chair, climbing stairs, or 

brushing hair. There is no muscle inflammation or tenderness, and CK and ESR are 

normal. Muscle power improves after discontinuation of glucocorticoids, but 

recovery can take weeks to months. 

……………. 

Mononeuritis multiplex is usually seen in vasculitis and is caused by nerve damage 

in 2 or more nerves in separate parts of the body.  Patients typically 

develop asymmetric peripheral nerve findings such as wrist or foot drop. 

……………………… 

PMR can be seen in up to 50% of patients with temporal arteritis. Patients typically 

complain of aching and morning stiffness, with pain and decreased range of motion 

in the shoulders, neck, and hip girdle. Patients have 

objectively normal muscle strength. The ESR is usually elevated >40 mm/hr. 

Symptoms improve rapidly (in days) with glucocorticoids, and ESR usually 

returns to normal in a few weeks. CK is normal in patients with PMR. 

MYOTONIC 
DYSTROPHY 

Myotonic dystrophy 

Genetics 

• Autosomal dominant (AD) 

• CTG trinucleotide repeat expansion 

• Repeat length inversely correlating with age of onset 

Clinical 

presentation 

• Myotonia (delayed muscle relaxation) 

• Progressive muscle weakness (eg, face, hands) 

• Childhood form: cognitive & behavioral problems 

• Infantile form: hypotonia, arthrogryposis 

Associated 

findings 

• Arrhythmias 

• Cataracts 

• Excessive daytime sleepiness 

• Testicular atrophy/infertility 



Diagnosis • Genetic testing 

Treatment • Symptomatic care 

A young woman with hand stiffness and muscle atrophy associated with a flat 

affect, ptosis, and dysarthria has findings suggestive of myotonic 

dystrophy (MD). MD is a multisystem autosomal dominant disorder most 

commonly caused by the expansion of cytosine-thymine-guanine (CTG) 

trinucleotides in the dystrophia myotonica protein kinase (DMPK) gene. In most 

patients, MD presents in late adolescence or early adulthood; however, the CTG 

repeat length correlates with an earlier age of onset, and those with the highest 

repeat burden may develop symptoms in childhood (eg, childhood/infantile form). 

MD is characterized by myotonia (delayed muscle relaxation after contraction) with 

progressive muscle atrophy and weakness. Findings of classic MD reflect the 

involvement of different muscle groups: 

• Involvement of the muscles of the face can lead to ptosis, flat affect (likely 

due to prolonged weakness), and lid lag after closing the eyes tightly. 

Oropharyngeal muscle weakness (eg, dysarthria) may also occur. 

• Involvement of the distal musculature (eg, intrinsic muscles of the hands, 

ankle dorsiflexors) explains the classic grip myotonia (inability to quickly 

release the hand grip).  

Other common associated features, reflecting involvement of systems other than 

muscular system, include cataracts, testicular atrophy, and sleep disturbances (eg, 

hypersomnia, excessive daytime sleepiness). Genetic testing confirms the diagnosis. 

Management is supportive and prognosis is poor, with most patients dying from 

respiratory failure or cardiac arrhythmias at approximately age 40-50. 

………………………. 

Hyperthyroidism can cause progressive myopathy and may be associated with lid 

lag.  However, weakness is most prominent in the proximal muscles (eg, hip flexors, 

quadriceps) rather than in the distal muscles, as seen in MD.  Myotonia is 

atypical.  In addition, symptoms of hyperthyroidism (eg, heat intolerance, 

palpitations) are expected. 

Systemic sclerosis (scleroderma) is caused by progressive fibrosis of multiple organs. 

Although skin thickening can cause difficulty with grasping, myotonia is 

unexpected. In addition, skin thickening, digital tip ulcerations, and telangiectasias 

are typically visible on examination. 



TETANUS A patient with fever, muscle 

stiffness, trismus/lockjaw  

(inability to open his mouth 

completely), and painful 

muscle spasms triggered by 

physical stimuli likely 

has tetanus. This disorder 

occurs when C. tetani, which 

is normally found in 

soil, enters the body through 

a break in the skin (eg, 

puncture wound, lower 

extremity abrasions/ 

lacerations). Because of this 

mechanism, symptoms 

usually occur within a few 

days to several weeks 

following inoculation and  

can include sweating,  

dysphagia, labile BP, and tachycardia. 

Tetanus occurs almost exclusively in those with poor access to health care as they 

are more likely to be unvaccinated or inadequately immunized. For those who 

become ill, the infected wound should be debrided, antibiotics should be started, 

and human TIG (to bind residual circulating toxin) and tetanus toxoid should be 

administered. 

………….. 

GBS → ascending weakness, minor sensory symptoms (acral paresthesias), and 

areflexia.  

Botulism is caused by Clostridium botulinum toxin, leading to impairment of 

presynaptic acetylcholine release.  It usually presents with symmetric descending 

flaccid paralysis, blurred vision, and areflexia and can 

include diaphragmatic paralysis. 

Polymyositis is an inflammatory myopathy mediated by cytotoxic T-lymphocytes.  It 

usually presents with gradual proximal muscle weakness without prominent pain. 



BOTULISM Symptoms develop acutely (within 36 hours) following toxin ingestion. 

Prodromal symptoms can 

include GI discomfort, dry 

mouth, and sore throat. 

Patients classically 

develop bilateral cranial 

neuropathies often leading to 

blurred vision (due to fixed 

pupillary dilation), diplopia, 

facial weakness, dysarthria, and 

dysphagia. Symmetric 

descending muscle 

weakness usually follows, 

initially affecting the upper 

extremities and trunk and then 

the lower extremities. 

Respiratory failure requiring mechanical ventilation can occur secondary to 

diaphragmatic paralysis. 

Patients with suspected foodborne botulism should be checked for toxin in the 

blood.  

In addition to supportive care, treatment for adults and children age >1 

involves passive immunity through administration of horse-derived antitoxin. 

(children <1??) 

 

Atropine and pralidoxime → organophos tox 

 

Tick paralysis is caused by a neurotoxin present in tick saliva and typically presents 

with paresthesias and fatigue followed by ascending muscle paralysis. Affected 

patients should have their skin thoroughly examined as tick removal can improve 

symptoms within a few hours. 

PEx is indicated for the treatment of GBS and myasthenic crisis.  

TICK PARALYSIS Patients usually present with progressive ascending paralysis over hours to days. 

Paralysis may be localized or more pronounced in 1 leg or arm. Fever is typically 

not present; hence, a history of fever or prodromal illness makes the diagnosis 

unlikely. Sensation is usually normal. There is no autonomic dysfunction noted in 

these patients, unlike that seen in the majority of patients with GBS. The CSF 

examination is typically normal. The etiology of the paralysis is neurotoxin 

release; the tick needs to feed for 4-7 days for the release of neurotoxin. 

Meticulous search for ticks in these patients usually reveals a tick, and removal 



usually results in improvement within an hour and complete recovery after 

several days. 

………… 

GBS presents with an ascending symmetrical paralysis over days to weeks, but not 

usually hours. Sensation is usually normal to mildly abnormal. Autonomic 

dysfunction (eg, tachycardia, urinary retention, and arrhythmias) occurs in 70% of 

patients. The CSF examination is typically abnormal and may show 

albuminocytologic dissociation (high protein with few cells). This finding may not 

be present early in the course of the disease but is present in 80-90% of patients 

at 1 week.  

Treatment includes IVIG or PEx. GBS can be difficult to differentiate from tick 

paralysis in certain cases; however, meticulous search for a tick is very easy to 

perform. If a tick is found, extensive workup and unnecessary treatment can be 

avoided. 

Botulism presents with descending paralysis and early cranial nerve 

involvement. Pupillary abnormalities are common in botulism but rare in tick 

paralysis. 

Spinal cord tumors may also present with an ascending paralysis over days to 

weeks, but usually not hours.   

HYPOKALEMIA Symptoms of hypokalemia depend on the severity of the imbalance, but can include 

weakness, fatigue, and muscle cramps.  Flaccid paralysis, hyporeflexia, tetany, 

rhabdomyolysis, and arrhythmias may occur with severe hypokalemia (serum 

concentration <2.5 mEq/L). An ECG will show broad flat T waves, U waves, ST 

depression, and premature ventricular beats (PVCs). A-fib, torsades de pointes 

(Tdp), and v-fib can occur. Potassium-wasting diuretics are the most likely cause of 

hypokalemia. Other common causes include D, V, anorexia, 

and hyperaldosteronism.  

Symptoms should resolve with potassium supplementation. 

………………………. 

ALS is usually fatal within 5 years. 

Inflammatory myopathies often present with muscle weakness and may have 

associated muscle pain or a skin rash.  ESR and CK will be elevated. 

 

 

 

 



GUILLIAN BARRE 
SYNDROME (GBS) 

Guillain-Barré syndrome (GBS) 

Pathophysiology 

• Immune-mediated demyelinating polyneuropathy 

• Preceding GI (Campylobacter) or respiratory 

infection 

Clinical features 

• Paresthesia, neuropathic pain 

• Symmetric, ascending weakness 

• Decreased/absent DTRs 

• Autonomic dysfunction (eg, arrhythmia, ileus) 

• Respiratory compromise 

Diagnosis 

• Clinical 

• Supportive findings 

o CSF: ↑ protein, normal leukocytes 

o Abnormal EMG & NCS 

Management 
• Monitoring of autonomic & respiratory function 

• IVIG or plasmapheresis  

Patients with GBS may also present with bulbar symptoms (eg, dysarthria) and 

respiratory compromise. Although GBS is primarily a motor polyneuropathy, mild 

sensory symptoms such as paresthesias and sensory ataxia may also occur. GBS 

patients are at risk of developing dysautonomia (eg, arrhythmias, orthostatic 

HoTN, urinary retention, ileus, lack of sweating) due to autonomic nervous system 

involvement. About two-thirds of patients also complain of severe pain in the 

back or extremities. 

Diagnosis is made clinically as well as with LP and neurophysiology studies (eg, 

EMG). LP shows elevated CSF protein with normal WBC count (albuminocytologic 

dissociation). 

Treatment of GBS includes supportive care (eg, monitoring of autonomic and 

respiratory functions) and IVIG or plasmapheresis. Both IVIG and plasmapheresis 

are equally beneficial and the choice of treatment depends on patient-specific 

risk factors and availability (when to choose either?). 

………….. 

Cyclosporine and pyridostigmine are used to treat myasthenia gravis (MG). DTRs 

are also normal in MG. 

Glucocorticoids were previously used in the treatment of GBS.  However, studies 

have shown that they are not beneficial and so are no longer recommended. 



Riluzole is used in the treatment of ALS, which presents with both upper and lower 

motor neuron signs.  Acute presentation is uncommon as the disease is slowly 

progressive over a few years. 

MILLER FISCHER SYNDROME (MFS; ophthalmoplegia, ataxia, and areflexia): A 

patient has ophthalmoplegia, LE weakness, ataxia, and areflexia that developed after 

a GI illness. This presentation should raise suspicion for the Miller Fisher syndrome 

(MFS), a variant of GBS. 

Antibodies directed at GQ1b, a ganglioside found in peripheral nerves, are thought 

to contribute to the rapid-onset ophthalmoplegia (possibly due to the high levels 

of GQ1b in CN III, IV, and VI). Anti-GQ1b antibodies are highly SN for MFS (but 

may be present in other GBS variants with predominant ophthalmoplegia).  

Other characteristic symptoms of MFS include cerebellar-like ataxia (eg, dysmetria) 

and areflexia (ascending). Extremity weakness may occur, although unlike classic 

GBS, paralysis is LESS common.  

The diagnosis is supported by CSF demonstrating albuminocytologic dissociation 

(ie, elevated protein, normal WBCs count).  

Cerebrospinal fluid analysis 

Diagnosis 
WBC count 

(cells/µL) 

Glucose 

(mg/dL) 

Protein 

(mg/dL) 

Normal 0-5 40-70 <40 

Bacterial meningitis >1,000 <40 >250 

Tuberculous meningitis 100-500 <45 100-500 

Viral meningitis 10-500 40-70 <150 

Guillain-Barré 0-5 40-70 45-1,000 

WBC = white blood cell. 

 

Management options include plasmapheresis and IVIG. 

………….. 

Ingestion of botulinum toxin causes GI illness (eg, abdominal pain, diarrhea) 

followed by cranial neuropathies and weakness.  However, botulism is associated 

with a symmetric descending weakness (as opposed to the lower-extremity 

weakness in this patient), and even though ophthalmoplegia may occur, facial 

weakness, dysphagia, and dysarthria are typical. 



Thiamine deficiency can cause Wernicke encephalopathy, which also presents 

with ophthalmoplegia and ataxia; however, it typically also causes AMS and 

nystagmus. In addition, it usually occurs in patients with chronic malnutrition (eg, 

alcohol abuse). 

West Nile virus (WNV) is a neuroinvasive virus that can cause asymmetric flaccid 

paralysis and cranial nerve palsies; however, it typically manifests 

with fevers, myalgias, and encephalitis or meningitis. 

Vertebrobasilar artery occlusion typically result in unilateral findings. 

GBS is an acute or subacute ascending polyradiculoneuropathy typically presents 

as bilateral leg weakness that ascends to the arms, respiratory muscles, and face to 

generalized flaccid paralysis. Distal paresthesias are common, but other sensory 

symptoms are uncommon or mild.  Reflexes are diminished or absent. 

Autonomic disturbances are common and include tachycardia, 

bradycardia, HTN, orthostatic HoTN, and urinary retention. 

CSF analysis shows a high protein concentration with normal WBC counts 

(albuminocytologic dissociation). The CSF protein level may be elevated due to 

increased permeability of the BBB. CSF RBC and glucose levels should be normal. 

Gold standard treatment includes IVIG or plasmapheresis. Patients should 

be monitored closely due to risk of respiratory failure.  Most patients take several 

months to recover. 

……. 

The presence of RBCs can reflect accidental trauma to a capillary or vein during 

lumbar puncture. 

Viral meningitis typically has elevated WBC count, and normal RBC and glucose 

counts. Protein level can be normal to slightly elevated.  The exception is herpes 

meningoencephalitis, which can have high RBC and protein levels reflecting 

temporal lobe hemorrhage. 

Normal CSF has <5 WBCs or RBCs.   

Neuropathic pain (eg, back pain without spinal tenderness) is a predominant 

finding in children, and autonomic dysfunction (eg, bradycardia) occurs in many 

cases. 

C jejuni infection is the most frequent precipitant.  Other infections (eg, CMV), 

recent immunization, surgery, and trauma have also been associated with GBS. 

Supportive laboratory findings include CSF albuminocytologic dissociation (ie, 

elevated protein with normal leukocytes).  

Management includes monitoring of respiratory and autonomic function as well 

as immunotherapy (eg, IVIG). 



The majority of patients recover fully; however, Campylobacter-associated GBS 

tends to have a worse prognosis with a slower return to health and increased 

residual deficits. 

…………….. 

Perinatal asphyxia leading to cerebral palsy can present in early infancy with 

abnormal tone and delayed motor milestones.  

Inherited muscular dystrophies present gradually with progressive muscle 

weakness.  Muscle pain can occur, and reflexes may be decreased with muscle 

atrophy.  However, the acute nature of the illness makes GBS more likely. 

Polio causes acute flaccid paralysis and is more likely in a child with an incomplete 

vaccination history.  In contrast to GBS, weakness associated with polio is 

asymmetric and typically preceded by aseptic meningitis (eg, fever, headache, 

fatigue). 

Living in a homeless shelter increases the risk of infections such as 

tuberculosis.  Weakness due to spinal tuberculosis develops over months and is 

typically associated with constitutional symptoms (eg, fever, weight loss). 

WERNICKE-
KORSAKOFF 
SYNDRONE 

Wernicke encephalopathy 

Associated 

conditions 

• Chronic alcoholism (MC) 

• Malnutrition (eg, anorexia nervosa) 

• Hyperemesis gravidarum (HEG) 

Pathophysiology • Thiamine deficiency 

Clinical features 

• Encephalopathy 

• Oculomotor dysfunction (eg, horizontal nystagmus, 

bilateral abducens palsy) 

• Postural & gait ataxia 

Treatment • IV thiamine followed by glucose infusion 

This patient being treated for anorexia nervosa likely has developed Wernicke 

encephalopathy (WE), a disorder characterized by: 

• Encephalopathy (eg, confusion) 

• Oculomotor dysfunction (eg, bilateral abducens palsy, horizontal nystagmus) 

• Gait ataxia (eg, wide-based gait). 

WE occurs in patients with long-term thiamine (vitamin B1) deficiency due 

to poor dietary intake (eg, anorexia, chronic alcohol use), impaired metabolism, or 

poor absorption. 



WE is diagnosed based on the triad of clinical findings; no laboratory or radiologic 

studies are necessary.  When WE is suspected, intravenous thiamine should be 

administered immediately.  Because the body's requirements for thiamine (a 

cofactor for many enzymes) increases with high metabolic rate or glucose intake, 

the administration of glucose before thiamine can induce or worsen the condition, 

which can lead to coma or death.  

………………… 

Refeeding syndrome (RS), sometimes seen in profoundly malnourished patients 

receiving aggressive nutritional supplementation, is characterized 

by hypophosphatemia (requiring parenteral phosphate) and volume overload due 

to shifting nutrients and fluids, respectively. RS is sometimes associated with 

thiamine deficiency. Other manifestations of RS include edema, heart failure, 

seizures). Oculomotor findings and ataxia are atypical. 

Multiple sclerosis occurs in women age 15-50.  

An infarction of the medial vermis can result in vertigo and nystagmus, whereas 

a lateral cerebellar infarction can cause dizziness, ataxia, and weakness.  

A patient with Crohn disease had multiple small bowel resections complicated by 

significant weight loss, a finding that suggests malnutrition.  She developed altered 

mental status, a lateral-gaze palsy (eg, limited eye abduction) with horizontal 

nystagmus, and a wide-based gait after receiving intravenous fluids, which raises 

concern for Wernicke encephalopathy (WE). 

WE is a neurologic complication of thiamine deficiency; it classically manifests as 

the triad of ataxia, encephalopathy (eg, lethargy, disorientation), and oculomotor 

dysfunction (eg, nystagmus, gaze palsies). It is usually associated with long-

standing alcohol abuse; however, WE can be associated with any form of chronic 

malnourishment (eg, short-gut syndrome, anorexia). 

Iatrogenic WE can be precipitated in malnourished patients by the administration of 

dextrose (which this patient likely received as a maintenance fluid), 

which depletes the last remaining stores of thiamine, a vitamin cofactor for 

enzymes involved in glucose metabolism. There are no diagnostic laboratory 

studies to confirm WE; therefore, IV thiamine supplementation should be 

promptly administered if the diagnosis is suspected. 

Korsakoff syndrome, a late-stage complication of WE, is characterized by 

significant retrograde and anterograde amnesia, often with confabulation. Up to 

80% of patients with alcohol use disorder who have WE develop 

Korsakoff syndrome; however, it occurs less frequently in WE patients who 

are nonabusers. 

……….. 



Medication-induced delirium is common with anticholinergics, BZ, 

or opiate medications, but is not expected with vancomycin.  Although delirium is 

associated with confusion and disorientation, FNDs are unexpected. 

Bacterial or fungal meningoencephalitis can cause focal neurologic deficits and 

altered mentation… 

VITAMIN B12 
DERFICIENCY 

Anemia, borderline-elevated MCV (e.g., 98), and bilateral foot paresthesia raises 

suspicion for vitamin B12 deficiency.  Patients with inflammatory disorders of the 

small bowel (eg, Crohn disease) are at increased risk due to reduced absorption of 

the intrinsic factor-vitamin B12 complex in the ileum. 

Vitamin B12 is essential for DNA synthesis (via reduction of 5-methyltetrahydrofolate 

to tetrahydrofolate) and myelin formation (via methylation of neuronal lipids and 

proteins); deficiency most often impacts: 

• Rapidly dividing hematologic cells - increased 

apoptosis causes anemia and mild thrombocytopenia/leukopenia.  Slowing 

of nuclear maturation usually results in macrocytosis (elevated MCV), 

but those with concomitant iron deficiency from GI blood loss (as often 

occurs in Crohn disease) may have minimal or no MCV elevation. 

• Myelinated nerve fibers - patients classically develop SCD, which is marked 

by demyelination of the dorsal column of the spinal cord (eg, reduced 

vibratory sensation, sensory gait ataxia) and the lateral CST (eg, spastic 

paresis, enhanced reflexes).  However, myelinated nerves (VS c-fibers) in 

the PNS are often affected first, leading to lower extremity 

paresthesias with no other neurologic findings. 

Initial workup begins with serum B12 testing; methylmalonic acid (MMA) and 

homocysteine levels should be ordered for those with borderline/inconclusive 

results. 

………….. 

HIV-associated peripheral neuropathy often causes bilateral tingling/numbness in 

the toes, but all sensory modalities (eg, touch, temperature, vibration, 

proprioception) will be impaired on examination. 

PERIPHERAL 
NEUROPATHY 

Causes of peripheral neuropathy 

Metabolic 

• DM 

• HypOthyroidism 

• Vitamin B12 deficiency 

Toxic 
• Alcohol use 

• Medications (eg, phenytoin, disulfiram, platinum CTX) 



• Heavy metals 

Infectious 
• HIV 

• Lyme disease 

Hereditary 
• Charcot-Marie-Tooth (CMT) 

• Porphyria (eg, acute intermittent porphyria [AIP]) 

Other 
• Idiopathic 

• Plasma cell disorders (eg, MM, MGUS) 

MGUS = monoclonal gammopathy of undetermined significance. 

Peripheral neuropathy is often idiopathic but can be caused by a wide variety of 

toxic and metabolic disorders that impair axonal function. Heavy alcohol use 

makes alcoholic neuropathy most likely. 

Chronic, excessive alcohol ingestion is neurotoxic and results in an axonal 

neuropathy characterized by a reduction in the number of small myelinated and 

unmyelinated fibers. It may occur alone or in association with thiamine 

deficiency (resulting in concurrent demyelination). Alcoholic neuropathy typically 

results in a symmetric distal polyneuropathy (ie, stocking and glove pattern); 

symptoms include paresthesia, burning pain, and numbness. Loss of DTRs is 

common and almost invariably begins with loss of the ankle reflex. Physical 

examination typically demonstrates loss of light touch and vibratory sense; gait 

ataxia is common. 

Cessation of alcohol is associated with improvement in symptoms, and thiamine 

supplementation is recommended to prevent secondary neuropathies. 

Gabapentin and TCAs are often used to treat refractory pain. 

…………. 

Charcot-Marie-Tooth (CMT) disease is the MC hereditary polyneuropathy; however, 

it typically occurs as a slowly progressive neuropathy that results in foot drop, 

muscle weakness, and lower leg atrophy. There is usually a strong family history 

of the disorder. 

Vasculitic neuropathies typically occur when vasculitis affects the vasa nervorum, 

leading to nerve ischemia. It generally occurs in the setting of systemic vasculitis 

(eg, PAN) and results in a patchy, asymmetric neuropathy that affects several 

nerves (ie, mononeuritis multiplex); severe pain is a prominent feature.  In addition, 

systemic symptoms (eg, fever, fatigue) are common. 



Chemotherapy-induced peripheral 

neuropathy (CIPN) from vincristine, a Vinca 

alkaloid.  Other common causative agents of 

CIPN include platinum-based medications (eg, 

cisplatin) and taxanes (eg, paclitaxel). The 

neuropathy typically starts after weeks of 

treatment and presents as symmetrical 

paresthesias in the fingers and toes spreading 

proximally in a stocking-glove pattern. Patients 

normally have early loss of ankle jerk reflexes 

(length-dependent), and loss of pain and 

temperature sensation. Occasionally there can 

be motor neuropathy resulting in weakness and 

bilateral foot drop. 

………. 

Diabetic peripheral neuropathy can present with early symmetric lower 

extremity paresthesias, sensory deficits in a stocking-glove distribution, and loss of 

ankle reflexes. However, motor weakness is typically a late finding that arises after 

years of disease. 

Hodgkin lymphoma (HL) can metastasize to the spinal cord and result in cord 

compression. Spinal cord compression usually initially presents with back pain at 

the site of spinal involvement, sensory and motor deficits below the level of spinal 

involvement, and UMN signs. The lack of back pain or upper motor neuron signs 

makes the diagnosis less likely. 

Spinal cord compression 

Causes 

• Spinal injury (eg, motor vehicle crash) 

• Malignancy (eg, lung, breast, prostate cancers; myeloma) 

• Infection (eg, epidural abscess) 

Signs & 

symptoms 

• Gradually worsening, severe local back pain 

• Pain worse in the recumbent position/at night 

• Early signs: Symmetric lower extremity weakness, 

hypoactive/absent deep-tendon reflexes 

• Late signs: Bilateral Babinski reflex, decreased rectal 

sphincter tone, paraparesis/paraplegia with increased 

deep-tendon reflexes, sensory loss 

Management 

• Emergency MRI 

• Intravenous glucocorticoids vs antibiotics 

• Neurosurgery ± radiation oncology consultation 



Tabes dorsalis is a manifestation of late neurosyphilis that involves the posterior 

spinal columns and dorsal roots.  It usually presents with sensory ataxia, brief 

stabbing pains, and is associated with pupillary irregularities (eg, Argyll-

Robertson pupil). 

Features of tabes dorsalis 

Epidemiology 

• Increased incidence of syphilis in MSM & HIV-infected 

patients 

• HIV-positive patients develop neurosyphilis more 

rapidly 

Pathogenesis 

• T pallidum spirochetes directly damage the dorsal 

sensory roots 

• Secondary degeneration of the dorsal columns 

Clinical 

findings 

• Sensory ataxia 

• Lancinating pains 

• Neurogenic urinary incontinence 

• Associated with Argyll Robertson pupils 
 

Bilateral distal extremity numbness/pain with loss of sensation and loss of ankle jerk 

reflex is consistent with distal symmetrical polyneuropathy. In a patient with long-

standing HIV and a low CD4 count, this presentation is most likely due to HIV 

neuropathy, particularly given his laboratory results that make other common 

causes of distal symmetrical polyneuropathy unlikely (eg, diabetic neuropathy 

Distal symmetric polyneuropathy 

Triggers 

• DM (diabetic neuropathy) 

• Long-standing HIV infection 

• Uremia 

• Toxicity (eg, alcohol abuse, chemotherapy, heavy 

metal exposure) 

Pathophysiology • Damage to distal sensory peripheral nerve axons 

Manifestations 

• Symptoms begin in toes/feet; progresses proximally 

over time 

• Distal numbness, tingling, pins & needles sensation 

• ↓ Pain, temperature, touch & vibration sensation 

• ↓ Ankle/Babinski reflexes 

Treatment 

• Treat underlying cause 

• Pain management: gabapentinoid, TCAs, 

duloxetine (SNRI) &/or capsaicin cream 



[normal FBG], uremic polyneuropathy [normal KFTs], vitamin B12 deficiency [no 

anemia]). 

Although the exact mechanism is unclear, HIV neuropathy is thought to occur due 

to the accumulation of HIV antigens (eg, gp120) on distal sensory nerve fibers, 

which triggers macrophage/T-cell infiltration, cytokine release, and subsequent 

axonal damage. The risk is greatest in older patients with long-standing HIV, 

particularly those who have high viral loads, low CD4 counts, and a history of 

exposure to neurotoxic ART medications (eg, didanosine, stavudine). 

Manifestations generally begin insidiously with numbness, tingling, and a pinprick 

sensation/burning pain in the bilateral toes/feet; this progresses proximally over 

time. Examination shows loss of sensation and diminished ankle jerk reflex. 

Because motor neurons are relatively spared, motor strength is usually intact. 

Treatment with ART reduces the risk of progression. Gabapentin is first-line to 

help reduce sensory symptoms (eg, dysesthesias, neuropathic pain); SNRI (eg, 

duloxetine, venlafaxine) can also be used. 

……………….. 

Opioid medications (eg, acetaminophen-hydrocodone) have an unclear benefit for 

neuropathic pain and a high risk of abuse/misuse/addiction. Therefore, they are 

typically reserved for patients whose condition is not adequately managed with 

gabapentin, antidepressants (eg, nortriptyline, venlafaxine), and/or topical capsaicin. 

Lamotrigine is sometimes used to treat neuropathic facial pain due to a CNS 

lesion.  However, it does not improve peripheral neuropathy in patients with HIV. 

Magnesium supplementation is occasionally administered with platinum-based 

CTX (eg, cisplatin) to prevent CTX-associated neuropathy, but more recent 

studies indicate NO BENEFIT. It is not commonly used in HIV neuropathy. 

Prednisone is sometimes used to treat neuropathic pain in cancer 

patients.  However, it is not a primary treatment in patients with HIV neuropathy 

due to its limited efficacy and increased risk of immunosuppression. 



FOOT 
DROP/PERONEAL 

NEUROPATHY 

A patient with intermittent foot 

drop likely has common fibular 

neuropathy.  The common fibular 

nerve, also called the common 

peroneal nerve, travels near the 

fibular head and is susceptible 

to compressive injuries from leg 

immobilization (eg, cast, 

bedrest), prolonged leg crossing 

(eg, during yoga or 

meditation), or protracted 

squatting. Manifestations are 

typically transient and reflect 

impaired functioning of the fibular 

nerve as follows: 

• Unilateral foot drop 

• Numbness/tingling over 

the dorsal foot and lateral 

shin 

• Impaired ankle dorsiflexion (walking on heels) and great toe extension 

• Preserved plantar flexion (walking on toes) and reflexes 

Diagnosis is typically made with EMG and NCC. Treatment has limited effect but 

includes reducing pressure on the nerve (eg, avoiding crossing the legs), an ankle-

foot orthosis splint, and physical therapy. 

………………. 

Myoneural junction dysfunction (eg, myasthenia gravis) usually presents 

with symmetric fatigable proximal muscle weakness, ptosis, and diplopia without 

sensory symptoms. 

Psychogenic numbness does not usually follow a neuroanatomical pattern. 

Spinal artery atherothrombosis (eg, anterior cord syndrome) is rare and usually 

causes bilateral symmetric acute paralysis with bowel and bladder … 

Spinal nerve root entrapment can present with foot drop and impaired dorsiflexion 

when L5 is involved; however, patients usually have back pain radiating to the foot. 

In addition, short, transient episodes over months would be uncommon. 

Subcortical white matter demyelination is seen in multiple sclerosis, but deficits 

typically take days or weeks (not hours) to improve. 

 



Gait disorders 

Type of gait Description Associated signs Causes 

Cerebellar 

Ataxic: Stagge

ring, wide-

based 

Dysdiadochokine

sia, 

dysmetria, nystag

mus, 

Romberg sign 

Cerebellar degenerati

on 

Stroke 

Drug/alcohol 

intoxication 

Vitamin B12 deficiency 

Gait apraxia 

(frontal gait) 

Magnetic (free

zing): 

Start & turn 

hesitation 

Dementia, 

incontinence, 

frontal lobe 

signs 

Frontal lobe 

degeneration 

NPH 

Parkinsonian 

Short 

steps, shufflin

g 

Bradykinesia, 

resting 

tremor, postural 

instability, 

decreased arm 

swing 

Parkinson disease 

Steppage 

Footdrop, exc

essive hip & 

knee 

flexion while 

walking, slappi

ng quality, falls 

Distal sensory 

loss & weakness 
Motor neuropathy 

Vestibular 
Unsteady, falli

ng to one side 

Normal sensatio

n, reflexes & 

motor 

strength; N, verti

go 

Acute labyrinthitis 

Ménière disease 

A patient has a high-stepping or "steppage" gait due to right foot drop. Foot drop 

is due to weakness in foot dorsiflexion. To compensate for this, patients must flex 

the hip and knee to raise the foot and avoid dragging the toe with each step. 



Steppage gait is most commonly caused by L5 radiculopathy or neuropathy of 

the common peroneal nerve. L5 radiculopathy is typified by back pain radiating to 

the foot, often with weakness of foot inversion and plantar flexion.  

Peroneal neuropathy is due to compression of the nerve at the lateral aspect of the 

fibula (eg, due to prolonged crossing of the legs or squatting) and is associated 

with paresthesias and sensory loss over the dorsum of the foot but normal foot 

inversion and plantar flexion. The diagnosis can be clarified with EMG and NCS. 

…………………… 

Features of cerebellar ataxia include staggering and swaying from side to side, 

impaired tandem gait and titubation (truncal tremor). 

Pyramidal tract or corticospinal tract (CST) lesions can cause spastic ataxia.  The gait 

appears stiff or rigid with circumduction (the spastic leg is abducted and 

advanced while in extension and internal rotation) and plantar flexion of the 

affected limb. 

Patients with loss of proprioception due to sensory neuronopathy may have 

postural or gait instability and a wide-based gait.  Patients may stomp their feet 

against the floor (slap gait) to help them know where their lower limbs are relative 

to the ground. 

ULNAR NERVE 
NEUROPATHY 

The ulnar nerve passes behind the medial epicondyle at the elbow and into the 

forearm, where it innervates the flexor carpi ulnaris (FCU) and medial portion of the 

flexor digitorum profundus (mFDP). It then passes through the wrist and into the 

hand, where it provides sensory innervation to the medial aspect of the hand and 

the medial 1 ½ digits and motor innervation to 

multiple intrinsic hand muscles 

(eg, hypothenar muscles, medial lumbrical 

muscles, adductor pollicis). 

• Injury to the ulnar nerve at the wrist 

(eg, hamate fracture, compression 

from a bicycle handlebar) can cause 

numbness and paresthesia at 

the medial side of the hand along with 

intrinsic hand weakness that patients 

may describe as "clumsiness."  

• Injury at the elbow will cause similar 

symptoms along with decreased grip 

strength due to denervation of the flexor muscles in the forearm. 

The ulnar nerve can be compressed by prolonged leaning on the elbow or 

sleeping with the elbow in extreme flexion. It can also be injured by a direct blow 

(ie, "hitting the funny bone"). Patients with ESRD can develop ulnar neuropathy due 



to positioning during hemodialysis; chronic uremia causes further vulnerability 

due to generalized muscle wasting and loss of subcutaneous soft tissue. 

………. 

Compression of the median nerve at the wrist 

(ie, CTS) causes sensory symptoms in the lateral 

fingers; compression at the elbow causes 

additional sensory findings over the thenar 

eminence. Although some patients have 



symptoms in the lateral aspect of the 4th finger, involvement of the 5th is 

inconsistent with a median nerve injury. 

Supracondylar 

humerus 

fractures can 

injure the radial 

nerve at the 

elbow.  This 

causes 

weakness of 

hand/finger 

extensor 

muscles and 

sensory loss 

over the 

posterior forearm/dorsolateral 

hand.  Distal radial neuropathy can be 

caused by external compression or 

repeated pronation and supination of 

the wrist; sensory findings involve the 

lateral (not medial) hand, and motor 

deficits are typically minor. 



MERALGIA 
PARAESTHETICA 

A patient with DM and obesity has 

pain and decreased sensation limited 

to the distribution of the lateral 

femoral cutaneous nerve (LFCN), 

consistent with meralgia paresthetica. 

Meralgia paresthetica is a 

mononeuropathy caused by 

compression of the LFCN at the 

inguinal ligament, typically due 

to tight belts or clothing or by injury 

during surgery (eg, hip arthroplasty).  

Those with obesity, increased lumbar 

lordosis (eg, pregnancy) or DM are 

at increased risk. 

Meralgia paresthetica can present 

with pain, paresthesias, or 

numbness in the lateral thigh above 

the knee. However, strength is 

normal because the LFCN does not contain motor fibers.  

The diagnosis is usually based on clinical findings.  Most patients are managed 

conservatively with weight loss and avoidance of tight 

clothing; anticonvulsants (eg, gabapentin) or local nerve block can be 

considered in persistent cases. 



…………… 

 

Injury to the common peroneal nerve 

is typically caused by fracture or 

compression at the proximal fibula. 

Sensory symptoms occur at 

the posterolateral leg and dorsolateral 

foot and are often associated 

with foot drop due to weakness of 

foot eversion, dorsiflexion, and toe 

extension. 

 

 

 

 

 



The ilioinguinal nerve primarily provides sensory innervation to the upper medial 

thigh and genital region. It accompanies the spermatic cord through the 

superficial inguinal ring; injury during pelvic or hernia surgery can lead to chronic 

suprapubic or groin pain. 

The obturator nerve is typically 

injured in anterior hip 

dislocation or pelvic surgery. 

Sensory symptoms occur in 

the medial thigh and are often 

associated with weakness in the 

adductor muscles. 

The sciatic nerve is a major nerve 

arising from the L4-S3 nerve 

roots. It branches to form the 

tibial and common 

peroneal nerves. Compression of 

the sciatic nerve (or contributing nerve roots) can occur at the spine (eg, herniated 

disc), where the nerve passes the piriformis muscle; at the greater sciatic foramen; 

or at the posterior thigh. Sciatica is a classic (though nonspecific) syndrome 

characterized by pain in the back or buttock that radiates down the posterior thigh 

to the foot; associated features include lower extremity weakness and a positive 

straight leg raise (SLR) test. 

PAIN 
MANAGEMENT 

A patient has acute nociceptive pain due to obvious trauma and has had no relief 

with an IV NSAIDs (eg, ketorolac). In patients with current or recovering 

opioid addiction, studies suggest that providers may undertreat pain in such 

circumstances due to fear of exacerbating the addiction. 

Initial management options for acute pain (including opioids) are generally similar 

for all patients, REGARDLESS of substance abuse history. However, patients with 

current or recovering opioid addiction who are given opioid analgesics may need 

close follow-up care to monitor pain relief and avoid addiction relapse. For this 

patient, intravenous morphine is an appropriate treatment option and should be 

offered following discussion of potential benefits and risks. 

………….. 

Parenteral (IV or IM) ketorolac is indicated for the short-term treatment of 

severe pain. It has peak effectiveness at 3 hours and can be given every 4-6 

hours. More frequent dosing intervals are not recommended. 

IV acetaminophen is primarily given to patients with mild or moderate pain who 

are unable to take oral or rectal preparations. For patients with severe pain, it is 

usually administered with opioid analgesics. 



Transdermal fentanyl is indicated for long-term management of pain in patients 

who require daily, continuous pain relief. Methadone is used in maintenance 

therapy for patients with opioid addiction and is occasionally used for its 

analgesic effects in patients with chronic pain. Gabapentin is indicated for 

postherpetic neuralgia (PHN) and is frequently used as adjunctive therapy for other 

chronic (especially neuropathic) pain. The onset of action of these drugs is too 

slow for use in acute pain. 

 

A patient has bone metastases with progressive pain despite specific cancer-

directed treatments (ie, leuprolide, radiotherapy). Metastatic bone disease is 

common in advanced prostate cancer, as well as lung, breast, and RCC and MM. 

Mild to moderate cancer-related pain can usually be managed with 

nonopioid analgesics (eg, acetaminophen, NSAIDs).  

Severe pain, or if initial interventions are not effective, short-acting opioids (eg, 

morphine, hydromorphone) should be offered. Short-acting opioids are safe and 

well-tolerated if taken as directed, and the dose and schedule can be varied 

depending on the patient's pain pattern. 

If the patient has pain requiring frequent dosing or if bedtime dosing provide 

inadequate relief through the night, a long-acting opioid may be added.  Options 



include sustained-release morphine (typically 2-3 administrations 

daily) and transdermal fentanyl patches (typically replaced every 72 hours).  

However, due to the risk of respiratory depression, patients who have never taken 

opioids before should generally not be started on long-acting opioids; rather, 

they should have a trial of short-acting opioids to determine the appropriate 

dosing. 

…………………. 

Nonpharmacologic measures (eg, heat, ice, massage, splinting) might be useful for 

mild cancer-related pain but are unlikely to be adequate for those with more 

significant pain. 

Local glucocorticoid injections are most useful for a single or limited number of 

painful musculoskeletal lesions (eg, bursitis).  Systemic glucocorticoids (eg, DXM) 

are used urgently in treatment of malignant neurologic compromise (eg, spinal 

cord compression).  They are also sometimes used as adjunctive therapy in 

patients who have bone pain without neurologic deficits if there is incomplete 

improvement on opioid therapy alone. 

Naproxen has a longer duration of action than ibuprofen and can be used in 

patients who require frequent dosing.  Switching from one NSAID to another can be 

considered for patients with mild pain, but an activity-limiting pain warrants a trial 

of an opioid. 

Topical capsaicin is useful for mild to moderate neuropathic pain (eg, 

postherpetic neuralgia). 

FIBROMYALGIA 
(FM) 

FM presents most commonly in young to middle-age women with widespread pain, 

fatigue, and cognitive/mood disturbances. Patients tend to have fairly normal 

physical examination findings except for point tenderness in areas such as the 

mid trapezius, lateral epicondyle, costochondral junction in the chest, and 

greater trochanter. FM has no specific diagnostic laboratory findings. Revised 2010 

American College of Rheumatology criteria suggest using the widespread pain 

index and symptom severity scale rather than trigger points for FM diagnosis. 

The index and severity scale better emphasize cognitive problems, fatigue, and 

severity of somatic symptoms. 

Widespread pain index (score 0-

19) 
Symptom severity scale (score 0-12) 

• Neck 

• Jaw (left & right) 

• Shoulder (left &right) 

• Upper arm (left & right) 

• Lower arm (left & right) 

• Fatigue (0-3)* 

• Waking unrefreshed (0-3) 

• Cognitive symptoms (0-3) 

• Somatic symptoms 

       0 = None 



• Chest 

• Abdomen 

• Upper back 

• Lower back 

• Hip (left & right) 

• Upper leg (left & right) 

• Lower leg (left & right) 

       1 = Few 

       2 = Moderate 

       3 = Many 

 

  

*0 = no problem; 1 = slight; 2 = moderate; 3 = severe. 

Initial FM treatment should emphasize patient education, regular aerobic 

exercise, and good sleep hygiene. Patients who do not respond to conservative 

measures may require medications. TCAs (eg, amitriptyline) are preferred first-

line drugs. SNRIs 

(eg, duloxetine, milnacipran) and pregabalin are alternate therapies that may be 

useful for patients not responding to TCAs. Patients with persistent symptoms 

may require combination drug therapy, referral for supervised rehabilitation, pain 

management consultation, or CBT. 

………. 

Colchicine is used to treat gout, which typically presents with acute-onset 

monoarthritis. Methotrexate can effectively treat inflammatory arthritides (eg, 

rheumatoid arthritis, psoriatic arthritis), which are usually associated with elevated 

inflammatory markers (eg, ESR, RF) and joint pain.  However, neither drug is 

effective for FM. 

Opioids (eg, oxycodone), except for tramadol, are usually not recommended for 

FM as there is little evidence that they provide significant relief, and the risks (eg, 

abuse, diversion) outweigh the benefits. 

TRICYCLIC 
ANTIDEPRESSANTS 

(TCAs) 

a patient with fibromyalgia was recently initiated on amitriptyline.  Amitriptyline 

exerts its therapeutic effects by inhibiting the reuptake of norepinephrine and 

serotonin (like SNRIs), but its use is often limited due to interaction with other 

receptors, including: 

• Muscarinic (M1) receptors, leading to anticholinergic symptoms (eg, dry 

mouth, constipation, urinary retention) 

• Histamine receptors, leading to lethargy 

• Alpha adrenergic receptors, leading to orthostatic HoTN 

These side effects often limit treatment and result in medication discontinuation. 

Orthostatic hypotension is particularly common even at low-dose therapeutic 

levels. Manifestations may be subtle and typically include transient dizziness or 



lightheadedness with sudden postural change, and patients often have a history of 

bracing themselves against a wall or sitting until the episode resolves.  

Diagnosis is made when orthostatic blood pressure measurement reveals 

a systolic blood pressure decline >20 mm Hg or diastolic blood pressure 

decline >10 mm Hg. Discontinuation of the medication usually resolves the 

symptoms. 

……………….. 

BPPVis characterized by short episodes of vertigo with or without nausea/vomiting 

due to specific head movements (eg, rolling over in bed, looking up).   

Sensory ataxia is often suspected when patients have a positive Romberg test. 

Sensory ataxia can be associated with balance dysregulation but is NOT typically 

characterized by episodic dizziness. 

Tandem gait testing can be used to assess for cerebellar ataxia, which generally 

causes dysequilibrium and balance issues.  Patients do not typically have episodic 

dizziness that improves with leaning against a wall or sitting. 

SYNCOPE 
Clues to etiology of syncope 

Vasovagal 
• Trigger (eg, emotional stress, prolonged standing) 

• Prodrome (eg, nausea, sweating, warmth) 

Carotid 

hypersensitivity 
• Tactile stimulus of carotid sinus while standing 

Autonomic 

dysfunction 

• Orthostasis 

• History of predisposing disease (eg, DM, 

Parkinson) 

Hypovolemia 
• Orthostasis 

• History consistent with volume loss 

LV outflow 

obstruction 

• Syncope with exertion 

• Systolic murmur 

Ventricular 

arrhythmia 

• No warning symptoms 

• History of cardiomyopathy or IHD 

Conduction 

impairment* 

• Preceding fatigue or lightheadedness 

• ECG abnormalities (eg, sinus pauses, dropped QRS) 

*Sick sinus syndrome or advanced atrioventricular block. 

DM = diabetes mellitus; HD = heart disease; LV = left ventricular. 



Vasovagal syncope lasts about 10 seconds to a few minutes. Vasovagal syncope can 

be triggered by prolonged standing, emotional distress, or painful stimuli. Patients 

frequently experience dizziness, nausea, pallor, diaphoresis, abdominal pain, and/or 

a generalized sense of warmth prior to the episodes (ie, prodrome). Vasovagal 

syncope usually has an excellent prognosis without any associated increase in 

morbidity or mortality. 

…….. 

Features more suggestive of seizure include triggers (eg, lack of sleep, emotional 

stress, flashing lights), postictal state (eg, confusion, disorientation), prodromal aura, 

unusual body posturing, and tongue laceration.  

Syncope due to valvular heart disease (aortic stenosis) most often occurs with 

exertion. Dyspnea, chest pain, and fatigue on exertion are often present prior to the 

syncope event. 

DIZZINESS/VERTIGO Amitriptyline (tx for fibromyalgia, depression…etc) exerts its therapeutic effects 

by inhibiting the reuptake of norepinephrine and serotonin (SNRI), but its use is 

often limited due to interaction with other receptors, including: 

• Muscarinic (M1) receptors, leading to anticholinergic symptoms (eg, dry 

mouth, constipation, urinary retention) 

• Histamine receptors, leading to lethargy 

• Alpha adrenergic receptors, leading to orthostatic hypotension 

These side effects often limit treatment and result in medication discontinuation. 

Orthostatic hypotension is particularly common even at low-dose therapeutic 

levels.  Manifestations may be subtle and typically include transient dizziness or 

lightheadedness with sudden postural change, and patients often have a history of 

bracing themselves against a wall or sitting until the episode 

resolves.  Diagnosis is made when orthostatic blood pressure 

measurement reveals a systolic blood pressure decline >20 mm Hg or 

diastolic blood pressure decline >10 mm Hg. Discontinuation of the medication 

usually resolves the symptoms. 

………………. 

Sensory ataxia is often suspected when patients have a positive Romberg 

test.  Sensory ataxia can be associated with balance dysregulation but is not 

typically characterized by episodic dizziness. 

Tandem gait testing can be used to assess for cerebellar ataxia, which generally 

causes disequilibrium  and balance issues.   

 



 Peripheral vertigo Central vertigo 

Etiologies 

• BPPV 

• Ménière disease 

• Vestibular neuritis 

• Stroke (eg, cerebellar) 

• MS 

• Migraine 

Nystagmus 

characteristics 

• Never purely 

vertical 

• Inhibited by fixation 

of gaze 

• Fatigable (<1-min 

duration) 

• Latency period (2-

40 sec) 

• May have any trajectory 

• Not inhibited by fixation of 

gaze 

• Not fatigable (>1-min 

duration) 

• No latency period 

Other possible 

neurologic  

signs 

• Hearing loss/tinnitus 

may be present 

• Walking usually pre

served 

• No other CNS 

symptoms 

• Hearing loss/tinnitus 

absent 

• Severe postural instability 

• Other CNS symptoms (eg, 

headache, diplopia, 

dysarthria, weakness/ 

numbness of face or 

limbs) often present 

BPPV = benign paroxysmal positional vertigo; CNS = central nervous system. 

A patient with vascular risk factors, acute-onset headache, a sensation that the 

room is spinning, and nystagmus likely has had a stroke or hemorrhage affecting 

the cerebellum. 

Patients with central vertigo have nystagmus that is not fatigable and not 

inhibited by fixation of gaze. They may be unable to walk because, in addition to a 

false sensation of movement, vertigo from a central underlying cause (eg, stroke) 

may also affect postural stability and coordination. 

Patients with central vertigo, should be evaluated for cerebellar stroke or 

hemorrhage, particularly if they have: 

• Prominent stroke risk factors (eg, hyperlipidemia, HTN, DM). 

• New-onset headache. 

• Neurologic s/s (eg, weakness/numbness of the face or limbs, dysarthria). 

Head imaging should be obtained urgently. A CT scan is often obtained 

first because it can be completed faster than MRI. However, if the CT scan is 

negative, MRI of the brain is usually required to exclude brainstem or cerebellum 

pathology, which may not be visualized well on CT scan. 



…………………… 

HCTZ is a diuretic that can cause hypotension and hyponatremia (not seen in this 

patient), which may result in lightheadedness or presyncope.   

Meclizine, an antihistamine, may be used as a vestibular suppressant for episodes 

of vertigo from a variety of conditions (eg, labyrinthitis, motion sickness). Patients 

with acute central vertigo require evaluation for stroke or hemorrhage and should 

not be treated with antihistamines. 

Common causes of vertigo 

Ménière dis

ease 

• Recurrent episodes lasting 20 minutes-24 hours 

• SNHL 

• Tinnitus &/or feeling of fullness in the ear 

BPPV 
• Brief (<1 min) episodes triggered by head movement 

• Dix-Hallpike maneuver causes nystagmus 

Vestibular 

neuritis 

• Acute, single episode that can last days 

• Often follows viral syndrome 

• Abnormal head thrust test 

Migraine 

• Vertigo associated with headache or other migrainous 

phenomenon (eg, visual aura) 

• Symptoms resolve completely between episodes 

Brainstem/ 

cerebellar 

stroke 

• Sudden-onset, persistent vertigo 

• Usually other neurologic symptoms 

BPPV = benign paroxysmal positional vertigo. 

A brief (<1 min), episodic vertigo triggered by head position changes (eg, turning 

over in bed, looking up) is consistent with BPPV, the MCC of vertigo.  BPPV is due 

to crystalline debris (canaliths) in the semicircular canals that disrupt the normal 

flow of fluid in the vestibular system. This leads to contradictory signaling from the 

corresponding canals on each side, which is interpreted as a spinning sensation 

(vertigo). 

The Dix-Hallpike maneuver can help diagnose BPPV: vertigo and nystagmus are 

triggered as the patient quickly lies back into a supine position with the 

head rotated 45 degrees.  Treatment with canalith repositioning maneuvers 

(eg, Epley) is typically effective. 

……………. 

Ménière disease is a disorder of the inner ear characterized by increased volume 

and/or pressure of endolymph (endolymphatic hydrops).  Clinical features 



include episodic vertigo (20 min to 24 hr, as opposed to <1 min with 

BPPV), hearing loss, tinnitus, and aural fullness. 

Vestibular (brainstem) migraine causes vertigo that is variable in severity, typically 

lasts several minutes to a few hours, and is usually associated with headache or 

other migrainous phenomena (eg, photophobia). 

Severe aortic stenosis (AS) can lead to global cerebral hypoperfusion; however, 

this would cause lightheadedness or near-syncope rather than vertigo.  Although AS 

can cause an ejection murmur, the murmur is classically best heard in the right 

(rather then left) sternal borderand is associated with a delayed and decreased 

(rather than normal) carotid upstroke. 

Transient ischemic attacks of the cerebellum may present alongside episodic 

vertigo, but such episodes would not likely be triggered by changes in head 

position. 

"Dizziness" is a common presenting 

concern of patients and may 

represent presyncope, 

disequilibrium, or 

vertigo.  Vertigo is often described 

as a spinning sensation and can be 

due to dysfunction of either the 

CNS or PNS.  Patients 

with peripheral vertigo typically 

have shorter episodes, fatigable 

nystagmus inhibited by gaze 

fixation, preserved ambulation, 

and no other CNS symptoms (eg, 

headache, diplopia, dysarthria). 

Brief (<1 min), episodic vertigo triggered by head position changes (eg, looking 

up, bending down) is consistent with BPPV, the MCC of vertigo.  BPPV is due to 

crystalline debris (canaliths) in the semicircular canals that disrupt the 

normal flow of fluid in the vestibular system.  This leads to contradictory 

signaling from the corresponding canals on each side, which is interpreted as a 

spinning sensation (vertigo). 

To confirm the diagnosis, the patient's head position is manipulated to cause free 

canaliths to move in their respective canals and provoke a symptomatic episode. 

The Dix-Hallpike maneuver is the best-known provocative head positioning 

maneuver and assesses the posterior semicircular canals.  The result is positive if 

vertigo and nystagmus are triggered as the patient quickly lies back into a supine 

position with the head rotated 45 degrees. 

………….. 



Some disorders (eg, Ménière disease, labyrinthitis) cause both vertigo and 

hearing loss, the latter of which would be seen on an audiogram.  BPPV affects 

only the semicircular canals and therefore does not cause hearing loss. 

TIA or CVA of the posterior circulation (evaluated by MRI) can present as vertigo in 

an elderly patient; however, these are central causes of vertigo and would be 

unlikely to cause recurrent, discrete episodes of vertigo. Rarely, mechanical 

vertebral artery compression at the cervical level can cause vertigo with head 

movements, but this is much less common than BPPV and is classically associated 

with tinnitus, blurred vision, and syncope, not seen BPPV. 

MRI of the internal auditory canals is used to diagnose vestibular 

schwannoma (acoustic neuroma), which typically presents with unilateral hearing 

loss.  Imbalance is often present but not spinning vertigo. 

SUBCLAVIAN STEAL 
SYNDROME 

This patient likely 

has subclavian steal 

syndrome due 

to severe atherosclerosis of 

the left subclavian 

artery proximal to the origin 

of the vertebral artery. 

Significant stenosis or 

occlusion leads to decreased 

pressure in the distal 

subclavian artery and reversal 

("steal") of blood flow in the 

ipsilateral vertebral artery. 

The left subclavian artery 

is more commonly affected 

than the right, likely due to 

sharper curvature and more 

turbulent blood flow (leading 

to atherosclerosis). 

Most patients with subclavian artery stenosis are asymptomatic. When 

symptomatic, patients most commonly have symptoms of ischemia in the affected 

upper extremity (eg, pain, fatigue, paresthesias). Less commonly, patients with 

concurrent atherosclerosis of the circle of Willis (COW) may develop symptoms 

of vertebrobasilar ischemia (eg, dizziness, ataxia, dysequilibrium). Exercising the 

affected upper extremity causes arterial vasodilation and a further lowering of distal 

pressure, which may exacerbate vertebrobasilar symptoms. Physical examination 

often demonstrates a significantly lower brachial systolic blood pressure (eg, >15 

mm Hg) in the affected arm and a systolic bruit in the supraclavicular fossa on the 



affected side. A fourth heart sound (S4) may be present due to left ventricular 

hypertrophy from systemic HTN. 

Diagnosis is typically made by Doppler ultrasound or MRA. 

Treatment involves lifestyle management (eg, lipid-lowering interventions, 

smoking cessation) and sometimes stent placement. 

………….. 

Internal carotid artery stenosis is often asymptomatic but may cause transient 

symptoms of ocular or cerebral ischemia (eg, amaurosis fugax, limb weakness).   

Aortic coarctation is a usually congenital narrowing of the aortic arch typically just 

distal to the origin of the left subclavian artery.  Patients typically have headaches, 

epistaxis, and lower (not upper) extremity claudication.  Hypertension is usually 

present in the bilateral upper extremities. 

Vertebral artery stenosis can cause symptoms of dizziness or dysequilibrium; 

however, symptoms of arm ischemia or a blood pressure difference in the upper 

extremities is not expected. 

ACUTE CEREBELLAR 
ATAXIA 

This patient has developed a spontaneous intraparenchymal hemorrhage in 

the right cerebellar hemisphere (red arrow) likely related to poorly 

controlled hypertension. The most common sites for hypertensive hemorrhage in 

descending order include: Basal ganglia 

(putamen) > Cerebellar nuclei > Thalamus > 

Pons > Cerebral cortex. Patients with 

intraparenchymal hemorrhage usually present 

with gradual onset of symptoms (minutes to a 

few hours) in contrast to brain embolism or 

SAH, in which symptoms are abrupt. 

Typical features of cerebellar hemorrhage 

include occipital headache (may radiate to 

neck/shoulders), neck stiffness (due to 

extension of blood into the 4th 

ventricle), N/V, and nystagmus. Patients may 

also have ipsilateral hemiataxia of the trunk 

(cerebellar vermis) and/or limbs (cerebellar 

hemispheres) as the corticopontocerebellar 

fibers decussate twice. Hemiparesis and sensory loss are usually absent, 

but extension of the bleed to the brainstem can cause cranial neuropathies (eg, 

ipsilateral facial nerve palsy). Further hematoma expansion may lead to brainstem 

compression resulting in stupor, coma, and ultimately death. Early diagnosis 

with noncontrast head CT scan is crucial as emergency decompression may be 

life-saving, especially if the hemorrhage is >3 cm. 



……… 

Any unilateral visual pathway lesion beyond the optic chiasm (eg, optic tract, lateral 

geniculate body, optic radiations, primary visual cortex) can cause contralateral 

homonymous hemianopia.  This is frequently seen with ICH affecting the basal 

ganglia or occipital lobe. 

Left hemineglect can occur with a lobar hemorrhage in the nondominant (usually 

right) parietal lobe. 

Contralateral hemiplegia can occur with cortical, subcortical, or upper brainstem 

lesions that injure the descending corticospinal tract.  This is frequently seen with 

ICH affecting the basal ganglia, thalamus, or frontal lobe. 

Contralateral hemisensory loss may occur with cortical, subcortical (eg, thalamic), or 

upper brainstem lesions that injure the ascending somatosensory pathways (eg, 

dorsal column-medial lemniscal and anterolateral pathways).  This often occurs with 

ICH affecting the basal ganglia, thalamus, or parietal lobe. 

Pinpoint pupils are typically observed in patients with a large pontine 

hemorrhage due to damage to the descending sympathetic fibers (DHF). 

CEREBELLAR 
DEGENERATION 

Alcoholic cerebellar degeneration 

Epidemiology 
• >10 years heavy alcohol use 

• Degeneration of Purkinje cells (cerebellar vermis) 

Manifestations 

• Usually develops over weeks to months 

• Wide-based gait 

• Incoordination in legs 

• Cognition usually intact 

Diagnosis 

• Clinical: 

o Impaired tandem walking/heel-knee-shin 

o Preserved finger-nose testing 

• CT/MRI - cerebellar atrophy 

Treatment 

• Alcohol cessation 

• Nutritional supplements 

• Ambulatory assistance devices (eg, walker) 

A patient with a long history of heavy alcohol use has slowly progressive postural 

gait dysfunction, suggestive of cerebellar degeneration due to alcohol 

neurotoxicity. 

Cerebellar degeneration typically occurs after >10 years of heavy alcohol use and 

is due to the degeneration of Purkinje cells in the cerebellar vermis. 

As these neurons are largely responsible for truncal coordination, patients with 



cerebellar degeneration usually develop slowly progressive wide-based 

gait and postural instability.  Physical examination typically shows evidence of 

postural incoordination (eg, inability to tandem walk, abnormal heel-knee-shin 

testing) with relatively preserved limb coordination (normal finger-nose 

testing).  Cognitive function is usually preserved.   

Although alcohol cessation and nutritional supplementation prevent disease 

progression, ambulatory difficulties do not typically improve. 

Patients therefore usually benefit from ambulatory assist devices such as canes or 

walkers. 

………………… 

DM may cause small vessel injury with resultant peripheral nerve ischemia.  Patients 

typically manifest a distal symmetric polyneuropathy of both small fibers 

(pain/temperature) and large fibers (vibration/proprioception).  Gait is 

usually preserved. 

Vascular dementia is caused by multiple small infarctions.  Manifestations typically 

develop in a stepwise fashion over years and include cognitive changes; a short, 

shuffling gait; and postural instability. 

Muscle hypotonia can also be present, leading to a pendular knee reflex - 

persistent swinging movements of the limb after eliciting the deep-tendon 

reflex (more than 4 swings is considered abnormal). Pendular reflexes are not 

brisk, unlike clonus which would suggest pyramidal tract disease. 

………… 

Disorders affecting the inner ear and vestibulocochlear nerve can cause hearing 

loss and gait instability. The most common causes include trauma, infection, 

and Ménière's disease. Neoplasms of the cerebellopontine angle (eg, acoustic 

schwannoma) can cause cerebellar dysfunction, vestibular dysfunction, and hearing 

loss.  

GIANT CELL 
ARTERITIS (GCA) 

Giant cell arteritis (GCA) 

Symptoms 

• Systemic: fever, fatigue, malaise, weight loss 

• Headaches 

• Jaw claudication 

• PMR 

• Visual disturbances: amaurosis fugax, AION 

Diagnostic 

tests 

• Normochromic anemia 

• Elevated ESR & CRP 

• Temporal artery biopsy 



Treatment 

• PMR only: low-dose oral glucocorticoids (eg, prednisone 

10-20 mg daily) 

• GCA: intermediate- to high-dose oral glucocorticoids (eg, 

prednisone 40-60 mg daily) 

AION = anterior ischemic optic neuropathy; CRP = C-reactive protein; ESR = 

erythrocyte sedimentation rate; GCA = giant cell arteritis; PMR = polymyalgia 

rheumatica. 

A patient has headache associated with temporal tenderness. In a patient age 

≥50 with elevated inflammatory markers (eg, ESR, CRP), this presentation strongly 

suggests giant cell (temporal) arteritis (GCA). Other common features include jaw 

claudication and systemic symptoms (eg, fever). GCA is also commonly associated 

with PMR, which is characterized by achy pain and stiffness in the proximal 

shoulder and hip girdles; however, this is absent in approximately half of patients. 

The diagnosis of GCA is confirmed by temporal artery biopsy. However, because 

GCA can rapidly progress to result in permanent vision loss, treatment with 

intermediate- to high-dose oral glucocorticoids (eg, prednisone 40-60 mg daily) 

should be initiated immediately and should not be delayed while awaiting biopsy. 

In fact, biopsy findings remain detectable up to 30 days after the start of 

treatment.  

Patients with evidence of active ocular involvement (eg, amaurosis fugax, vision 

blurring) should be admitted for pulse-dose parenteral glucocorticoids (eg, 

methylprednisolone 500-1,000 mg daily). 

…… 

NSADs are not effective for GCA. 

 

 

 

 

 

 

 

 

 

 



Giant cell arteritis (GCA): clinical manifestations 

Systemic 

symptoms 
• Fever, fatigue, malaise, weight loss 

Localized 

symptoms 

• Headaches: located in temporal areas 

• Jaw claudication: most specific symptom of GCA 

• PMR 

• Arm claudication: associated bruits in subclavian or 

axillary areas 

• Aortic wall thickening or aneurysms 

• CNS: TIAs/stroke, vertigo, hearing loss 

Visual 

symptoms 

• Amaurosis fugax: transient vision field defect progressing 

to monocular blindness 

• AION: MC ocular manifestation 

Laboratory 

results 

• Normochromic anemia 

• Elevated ESR & CRP 

• Temporal artery biopsy 

Treatment 

• PMR only: low-dose oral glucocorticoids (eg, prednisone 

10-20 mg daily) 

• GCA: intermediate- to high-dose oral glucocorticoids (eg, 

prednisone 40-60 mg daily) 

• GCA with vision loss: pulse high-dose IV glucocorticoids 

(eg, methylprednisolone 1,000 mg daily) for 3 days 

followed by intermediate- to high-dose oral 

glucocorticoids 

AION = anterior ischemic optic neuropathy; CRP = C-reactive protein; ESR = 

erythrocyte sedimentation rate; GCA = giant cell arteritis; IV = 

intravenous; PMR = polymyalgia rheumatica; TIA = transient ischemic attack. 

GCA is a chronic vasculitis affecting medium and large vessels. Systemic symptoms 

(eg, fatigue, fever, weight loss) are common, and about half of patients have 

concurrent PMR, which presents with proximal muscle pain and stiffness.  In 

addition to headaches (often temporal) and visual symptoms, other common 

manifestations of GCA include jaw claudication, thickening and tenderness along 

the temporal artery (eg, lateral scalp), and asymmetric loss of distal pulses. 

Vision loss is the most dreaded complication of GCA; most patients experience 

transient monocular vision loss (ie, amaurosis fugax) prior to developing permanent 

vision loss. Anterior ischemic optic neuropathy (AION), the most common ocular 

manifestation, occurs due to partial or complete occlusion of the posterior ciliary 

artery and is characterized by a pale, edematous disc with blurred margins. 



Threatened (eg, vision change) or confirmed vision loss in GCA requires high-dose 

intravenous glucocorticoids (eg, methylprednisolone 500-1,000 mg daily), 

followed by oral therapy with a slow taper over several months to prevent 

worsening or contralateral vision loss.  

………. 

Thrombolytic therapy is indicated for treatment of acute ischemic stroke, not AION. 

TEMPOROMANDIB
ULAR JOINT (TMJ) 

DISORDERS 

Temporomandibular joint (TMJ) disorder 

Risk factors 
• Joint trauma (eg, injury, bruxism) 

• Psychiatric illness (eg, anxiety, history of abuse) 

Clinical 

manifestations 

• Facial pain (worsens with jaw motion) 

• Ear pain, tinnitus 

• Headache (unilateral, worse on awakening) 

• Jaw dysfunction 

Diagnosis 

• Clinical, imaging not typically needed 

• Tenderness of mastication muscles (e.g., 

temporalis) 

• Tooth wear (evidence of bruxism) 

• Crepitus or clicking with TMJ motion 

Management 

• Education (eg, avoidance of triggers, soft diet) 

• Dental splints (if bruxism suspected) 

• NSAIDs (eg, naproxen) 

NSAIDs = nonsteroidal anti-inflammatory drugs; TMJ = temporomandibular 

joint. 

This patient with headaches, facial pain, an achy jaw, and masseter muscle 

tenderness likely has temporomandibular joint disorder (TMD). The most 

recognizable findings are pain exacerbated by jaw motion, tenderness of the TMJ, 

and neck symptoms. However, TMD can also present primarily 

with headaches, muscle spasms, and jaw fatigue. Patients with anxiety may be at 

increased risk. 

The diagnosis of TMD is typically clinical. Palpation of the TMJ during jaw opening 

and closing often elicits pain, crepitus, and/or audible clicks. Tenderness of 

the muscles of mastication (eg, masseter, temporalis) is often present. Initial 

management of TMD should consist of education, a soft diet, warm compresses, 

and avoidance of triggers. NSAIDs are the first-line medication. Muscle relaxants 

(eg, cyclobenzaprine) can be added for patients with associated muscle spasm. 

………. 



GCA can present with headaches and jaw pain when chewing (ie, jaw 

claudication).  However, it very rarely occurs in patients age <50. 

MG can present with fluctuating, fatigable bulbar muscle weakness (eg, dysarthria, 

dysphagia) that is worse at the end of the day.  However, pain and focal muscle 

tenderness are uncommon. 

Tension headaches can present with pressure and muscle tenderness in the head 

and neck, especially during times of stress.  However, the headaches are symmetric 

and do NOT typically cause focal (eg, masseter muscle) tenderness or jaw 

heaviness. 

(Choice F)  Trigeminal neuralgia can present with unilateral facial pain.  However, 

the pain is typically recurrent, severe, and shocklike rather than dull, heavy, and 

waxing and waning. 

MIGRAINE 
HEADACHE 

****Migraine therapies 

Abortives 

• Triptans (eg, sumatriptan) 

• NSAIDs (eg, naproxen) 

• Acetaminophen 

• Antiemetics (eg, metoclopramide, prochlorperazine) 

• Ergotamines (eg, dihydroergotamine) 

Preventives 

• Topiramate 

• Divalproex sodium 

• Tricyclic antidepressants (TCA) 

• Beta blockers (BBs; eg, propranolol) 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

Migraine headaches are often preceded by aura (eg, progressive right-sided 

tingling sensation followed by numbness). Abortive medications (eg, sumatriptan) 

can be taken as needed at the onset of an attack, but prophylactic 

medication should be considered in patients who: 

• Have frequent (eg, >4/month) or long-lasting (eg, >12 hours) episodes 

• Experience disabling symptoms that prevent regular activities despite 

abortive treatment 

• Are unable to take or have had no relief with abortive medications 

• Overuse abortive medication (eg, NSAIDs) and have rebound headache 

E.g., if a patient has missed work due to her symptoms; therefore, it is reasonable to 

consider a migraine prophylactic medication such as topiramate, beta blockers 

(eg, propranolol), or amitriptyline. 

……………… 



Beta-IFN is a disease-modifying drug indicated for chronic maintenance therapy 

in patients with relapsing-remitting MS; it can decrease the frequency of relapses 

and reduce the development of brain lesions.  

Glucocorticoids can be given with other abortive migraine medications for acute 

migraines but play no role in the prophylaxis of migraines due to their long-term 

side effects (eg, hyperglycemia, osteoporosis). 

Levetiracetam is used for seizure treatment and prophylaxis and is not generally 

administered for the treatment or prevention of migraine headache. 

Metoclopramide is an antiemetic that can be used as monotherapy or as 

adjuvant therapy with NSAIDs or triptans for the treatment of acute migraine 

headaches, but it is not usually used for migraine prophylaxis. 

Sertraline, an SSRI, is an antidepressant and is not commonly used 

in migraine treatment. Antidepressants that can be used are amitriptyline and 

venlafaxine. 

Up to 25% of patients also develop focal, reversible neurologic symptoms that 

precede or accompany the headache, known as an aura. Symptoms of aura may 

include visual (eg, wavy lines, visual loss), sensory (eg, paresthesia, numbness), 

auditory (eg, sounds, hearing loss), and motor (eg, tremors, weakness) 

dysfunction. 

Women with migraine, particularly those associated with aura, are at increased risk 

of ischemic stroke. This risk is magnified for patients on estrogen-containing 

contraceptives (eg, COC pill, vaginal ring, transdermal patch), which increase the 

risk of thrombosis by altering hemostasis. Therefore, estrogen-containing 

contraceptives are contraindicated in patients with a history of migraine with aura 

and should be discontinued immediately. 

….. 

Further management of migraine includes abortive therapy (eg, NSAIDs, triptans) 

to treat acute attacks, and preventive medications (eg, SSRIs, propranolol) for 

those with frequent, debilitating symptoms. Although these options should 

eventually be considered for this patient, she is at elevated risk of stroke while on an 

oral contraceptive, and the prompt discontinuation of this medication should 

precede other management. 

MRI of the brain is indicated to evaluate for mass lesions, stroke, or TIA. Although 

these can cause headache, a tumor usually causes neurologic deficits and 

progressive headache, whereas stroke typically causes negative symptoms (eg, 

weakness). Symptoms would not be expected to remit and recur every few weeks. 

 



TENSION 
HEADACHE 

Types of headache 

 Migraine Cluster Tension 

Sex 

predilection 
Female > male Male > female Female > male 

Family 

history 
Often present No No 

Onset Variable During sleep Under stress 

Location Often unilateral Behind one eye 

Band-like 

pattern around 

the head 

(bilateral) 

Character 
Pulsatile & 

throbbing 

Excruciating, sharp & 

steady 

Dull, tight & 

persistent 

Duration 4-72 h 15-90 m 30 m to 7 d 

Associated 

symptoms 

Auras, 

photophobia, 

phonophobia & 

nausea 

Sweating, facial 

flushing, nasal 

congestion,lacrimatio

n & pupillary changes 

Muscle 

tenderness in 

the head, neck, 

or shoulders 

Tension-type headaches (TTHs) are more common in women, are usually 

bilateral, last 30 minutes to a week, and can be associated with muscle tenderness 

of the head and neck.  They can become more frequent during periods 

of stress (eg, recent death of a relative). 

Patients with intermittent TTHs (<1 day/month) can use analgesics (eg, ibuprofen, 

aspirin), which can be combined with caffeine without concern for developing 

medication overuse headache (MOH).  

Those patients with more frequent TTHs that last for long periods or are 

disabling should be considered for prophylactic medication (eg, amitriptyline, 

nortriptyline) as well as CBT to learn stress-reduction techniques. 

…………… 

Giant cell arteritis (GCA) should be considered in patients age >50 with new-onset 

headaches usually localized to the temples and frequently associated with fever, 

weight loss, vision changes, and jaw claudication (ie, fatigue and pain when 

chewing). 

 



CLUSTER 
HEADACHE 

Types of headache 

 Migraine Cluster Tension 

Sex 

predilection 
Female > male Male > female Female > male 

Family 

history 
Often present No No 

Onset Variable During sleep Under stress 

Location 
Often 

unilateral 
Behind one eye 

Band-like 

pattern around 

the head 

(bilateral) 

Character 
Pulsatile & 

throbbing 

Excruciating, 

sharp/stabbing & 

steady 

Dull, tight & 

persistent 

Duration 4-72 hours 15-90 mins (0.25-1.5 h) 30 mins to 7 dd 

Associated 

symptoms 

Auras, photop

hobia, 

phonophobia 

& nausea 

Sweating, facial 

flushing, nasal 

congestion, lacrimation 

& pupillary changes 

Muscle 

tenderness in 

the head, neck, 

or shoulders 

Cluster headaches are generally seen in young men, are unilateral, and can be 

accompanied by redness of the ipsilateral eye with tearing but no visual changes, as 

well as by agitation due to the severity of the pain. The autonomic manifestations 

may be similar to those seen with Horner syndrome (ptosis, miosis, anhidrosis). 

The paroxysms of cluster headache attacks begin during sleep, peak rapidly, last 

approx. 90 minutes, and occur up to 8 times daily for 6-8 weeks followed by a 

remission lasting up to a year. Because the attacks are short but severe, 

prophylactic medication (eg, verapamil, lithium) is important for management.  

An acute attack can be aborted with inhalation of 100% oxygen or with 

subcutaneous sumatriptan. 

………….. 



Acute maxillary sinusitis can present with facial 

pain and rhinorrhea, but there is usually 

associated fever and anosmia.  Orbital 

cellulitis is an infection of the fat and 

extraocular muscles of the eye.  Patients 

usually have erythema, edema, and tenderness, 

often with impaired extraocular 

movement.  These conditions generally do not cause paroxysms of severe retro-

orbital pain or miosis. 

Angle closure glaucoma usually presents 

with sudden-onset eye pain, nausea, and 

diminished vision with halos seen around 

lights.  Patients typically have a fixed and 

mid-dilated pupil and not ptosis or miosis. 

 

A brain tumor typically presents with progressive headache, morning nausea, and 

FNDs due to mass effect.   

Migraines are usually associated with nausea, vomiting, and photophobia; these 

headaches are typically pulsatile and throbbing rather than sharp and 

severe. Trigeminal neuralgia is characterized by recurrent and sudden-onset 

stabbing pain along the V2 (maxillary) and V3 (mandibular) branches of 

the trigeminal nerve. The episodes last a few seconds to minutes and can be 

triggered by minor stimuli (eg, wind).  

A retinal detachment typically presents with light flashes, floaters, or 

a curtain across the visual field that usually starts from the periphery and is 

generally not painful. 

Substance abuse disorder can present with agitation and restlessness, but it does 

not usually present with unilateral ptosis and miosis or with sudden-onset and 

recurrent retro-orbital eye pain. 



Of all regimens available, 100% oxygen by facemask is the most rapid-acting and 

effective in aborting a cluster headache attack without any major side effects. 

Subcutaneous sumatriptan can also be used, as long as there are no 

contraindications (eg, ischemic cardiac disease [IHD], pregnancy). 

The paroxysms of cluster headache attacks begin during sleep, peak rapidly, last 

approximately 90 minutes, and occur up to 8 times daily for 6-8 weeks, followed 

by a period of remission.  

As the attacks are short but severe, prophylactic medication (eg, verapamil, 

lithium) is the key to management and should be started ASAP after the onset of 

an acute attack. 

……… 

Ergotamine may be used to abort an acute cluster headache attack, especially 

when started early, but 100% oxygen is the most rapid-acting and effective 

treatment without side effects.   

Dihydroergotamine is used for acute treatment of migraine headaches, which 

are typically pulsatile and accompanied by nausea, vomiting, or photophobia. 

Although glucocorticoids are sometimes prescribed temporarily for prophylaxis of 

cluster headaches, their side-effect profile (eg, hyperglycemia, osteoporosis) limits 

their long-term use. 

Topiramate is an anticonvulsant used for prophylaxis of migraine headaches. 

These medications are rarely used for prophylaxis of cluster headaches. 

MEDICATION 
OVERUSE 

HEADACHE 

Characteristics of chronic headache 

Headache 

subtype 
Clinical presentation 

Migraine 

• Female predominance 

• Unilateral, throbbing 

• N/V, photophobia 

Tension-

type 

• Gradual onset, bilateral pressure 

• Mild to moderate without pericranial muscle tenderness 

Cluster 

• Male predominance 

• Unilateral, trigeminal distribution 

with ipsilateral autonomic symptoms 

• Duration 15 min–3 hr, circadian periodicity 

• Improves with oxygen therapy 



Medication 

overuse 

• Develops or worsens with daily medication use 

• Similar pattern to chronic migraine or tension-type 

headache 

Medication overuse headache (MOH) is characterized by near-daily headache in 

the setting of regular use of acute headache medications. MOH occurs in patients 

with a preexisting headache disorder (eg, migraine), and the diagnosis requires 

symptoms to be present for ≥3 months.  Patients' underlying headache disorder 

may worsen, such as transitioning from episodic migraine to chronic migraine 

(headache ≥15 days/month), or patients may develop an entirely new headache 

pattern.  Symptoms frequently mimic a migraine-type or tension-type 

headache.  Common features include headache that is present upon 

awakening (like increased ICP) as well as symptom relief for only short periods, 

with quick rebound necessitating further medication use. 

The pathophysiologic mechanism is likely due to an interplay between genetic 

predisposition; central pain sensitization with alteration of neuronal excitability and 

receptor downregulation; and behavioral disorders (eg, substance 

dependence).  Although overuse of any type of acute headache medication can lead 

to MOH, butalbital-containing products, acetaminophen, and opioids are the most 

commonly implicated drugs.  Management involves cessation of 

the culprit drug with consideration of concomitant initiation of preventive therapy. 

………………. 

Patients with new headache and high-risk features, including age >50, fevers, 

"thunderclap" onset, immunosuppression, or history of malignancy, should 

undergo MRI of the brain to evaluate for an intracranial mass or hemorrhage.   

Opioids are not an appropriate therapy for the acute management of chronic 

headache and are associated with the development of MOH. 

Headache may be a prominent symptom in patients with anxiety or depression; 

however, it rarely occurs in isolation and is more commonly part of a 

constellation of symptoms, including fatigue, insomnia, excessive worrying, and 

depressed mood. 

INCREASED ICP  Potential etiologies include trauma, space-occupying lesions, hydrocephalus, 

impaired central nervous system venous outflow, and idiopathic ICH (pseudotumor 

cerebri). 

Cushing reflex (hypertension, bradycardia, respiratory 

depression) is a worrisome finding suggestive of brainstem compression. 

……….. 

A family history and symptoms of headache with decreased vision may be 

consistent with acute angle closure glaucoma (AACG).  However, AACG usually 



occurs in individuals age >60, and examination findings typically include 

conjunctival erythema and a mid-dilated pupil that is poorly reactive to light. 

Temporal arteritis can present with headache and blurred vision; however, 

it rarely occurs in individuals age <50.  Moreover, it is commonly associated 

with PMR, which is characterized by proximal muscle stiffness/tenderness. 

Sinusitis can cause a frontal headache that worsens with leaning forward; however, 

it is typically associated with nasal congestion and purulent nasal discharge, not 

blurred vision and falls. 

A patient has 2 different types of headache, one of which is likely a migraine (eg, 

infrequent, unilateral throbbing pain, mild nausea, improvement with rest) that has 

been unchanged for years, and a new type that is different in character (eg, 

headache on awakening) and associated with concerning symptoms (eg, N and V, 

blurry vision). When a patient presents for evaluation of a headache, it is important 

to assess for warning signs that should lead to the consideration 

of early imaging, including: 

• Neurologic findings:  Seizure, changes in consciousness, FNDs 

• Differences compared to prior headaches: Change 

in frequency, intensity, characteristics 

• Other:  New at age >40, sudden onset, trauma, present on awakening 

If the patient's new headache and her associated symptoms are worrisome for 

elevated ICP (eg, from mass effect) and should be evaluated early with an MRI of 

the brain to determine the cause. 

………… 

Cerebral CTA is generally performed when there are concerns for a SAH from a 

ruptured arterial aneurysm. 

Citalopram and lorazepam can be appropriate for patients with depression and 

anxiety related to stressors in their lives, whereas CBT would be appropriate for 

patients having difficulty coping with stressors (eg, new supervisory role at work).  

Analgesic overuse (eg, daily use) can cause rebound headaches, which generally 

improve with the gradual withdrawal of analgesics. However, this patient gives 

no indication that she is overusing analgesics, and rebound headaches are unlikely 

to cause daily bifrontal headaches with nausea, vomiting, and blurry vision. 

Sumatriptan PRN with prophylactic topiramate would be appropriate in a patient 

suffering from frequent migraines. 

Inhaled oxygen and prophylactic verapamil would be appropriate for a patient 

with cluster headaches, which are characterized by unilateral, severe, recurrent 

orbital and temporal pain associated with ipsilateral ptosis, miosis, and rhinorrhea. 



IDIOPATHIC 
INTRACRANIAL 
HYPERTENSION 

(IIH) 

Normal individuals have a blind spot in their visual fields at the location of the 

optic nerve head; this blind spot enlarges in those with papilledema. Papilledema 

can cause momentary vision loss that varies according to changes in head 

positioning.  It can also lead rapidly to permanent vision loss and requires urgent 

diagnostic evaluation. 

Headaches secondary to increased ICP are often worse in the morning. In a patient 

with a fairly young age, obesity, who lacks additional comorbidities, one likely cause 

is idiopathic intracranial hypertension (also known as pseudotumor 

cerebri).  The next step is to obtain neuroimaging (CT or MRI of the brain) to 

exclude an underlying mass lesion or other CNS abnormality. 

…………… 

Cataracts typically present with gradual loss 

of vision as opposed to the intermittent 

symptoms experienced by an IIH patient. 

 

 Glaucoma is caused by increased 

intraocular pressure.  Patients may 

have peripheral visual field deficits, but 

they would not complain of intermittent 

vision loss with changes in head position. 

 

 

 

 Optic neuritis is commonly associated with 

multiple sclerosis but can be seen with other 

disorders as well.  It typically presents 

as unilateral eye pain (painful and vision loss 

with an associated afferent pupillary defect. 

 

 



 

 

 Anterior uveitis presents with eye 

pain and redness, whereas posterior 

uveitis is often painless and associated 

with floaters or reduced visual 

acuity.  In contrast, patients with 

papilledema do not have eye redness 

or persistent deficits of visual acuity 

until late in the course of the disease. 

Neurologic signs are usually absent, except for papilledema, visual field defects and 

sometimes sixth (VI) nerve palsy.  There may be a history of exposure to provoking 

agents such as glucocorticoids or vitamin A.  OCPs have also been associated with 

this disorder.  The pathology involves impaired absorption of CSF by the 

arachnoid villi.   

The treatment includes weight reduction and acetazolamide (if weight reduction 

fails).  When medical measures fail or visual field defects are progressive, 

shunting or optic nerve sheath fenestration is done to prevent blindness, which 

is the most significant complication of this otherwise benign disorder. 

Idiopathic intracranial hypertension (IIH) 

Risk factors 

• Obese (BMI>30) women of childbearing age 

• Medications (eg, retinoids, tetracyclines, growth hormone, 

glucocorticoids) 

Clinical 

features 

• Headache 

• Vision loss; enlarged blind spot 

• Pulsatile tinnitus 

• Diplopia; palsy of the abducens nerve (CN VI) 

• Papilledema 

Diagnosis 
• Neuroimaging 

• LP: elevated opening pressure 

Treatment 
• Weight loss 

• Acetazolamide 

Patients with IIH typically have holocranial headache, vision changes (blurry 

vision, diplopia), and pulsatile tinnitus ("whooshing" sound in the ears). 

Initial evaluation of IIH includes complete ocular examination and 

neuroimaging to exclude secondary causes of intracranial hypertension (eg, mass, 

hemorrhage). MRI, often with venography (MRV) to rule out cerebral vein 



thrombosis, is the preferred imaging modality; however, CT is generally faster and 

easier to obtain in emergencies. 

After a space-occupying lesion is excluded, lumbar puncture (LP) can be 

performed safely and is indicated to document elevated opening pressure (>250 

mm H2O).  CSF studies (eg, cell counts) are normal in IIH. 

…….. 

Sumatriptan is a 5-hydroxytryptamine-1 (5HT-1) receptor agonist used in 

the acute treatment of migraines. Even if the patient has a family history of 

migraine, her holocranial headache and optic disc edema are suggestive of IIH 

rather than migraine disorder. 

This patient's presentation suggests idiopathic intracranial hypertension (IIH) or 

pseudotumor cerebri.  Diagnosis is considered in patients with the following: 

• Features of increased intracranial pressure in an alert patient 

• Absence of focal neurologic signs except for sixth nerve palsy 

• No evidence for other causes (eg, tumors) of increased IH on neuroimaging 

• Normal cerebrospinal fluid (CSF) examination except for increased 

CSF opening pressure 

Treatment goals for IIH are prevention of vision loss, reduction of intracranial 

pressure, and symptomatic relief of headaches.  Funduscopy and routine monitoring 

of visual acuity and visual fields are required to prevent vision loss.  IIH can be 

caused by certain medications (eg, tetracyclines, isotretinoin), which should be 

avoided in this patient population.  Weight loss may help with resolution of 

symptoms.  Acetazolamide is the first-line medical treatment for IIH.  It inhibits 

choroid plexus carbonic anhydrase, thereby decreasing CSF production and 

IH.  Furosemide can be added for patients with continued symptoms on 

acetazolamide. 

For patients with symptoms refractory to medical therapy or those with progressive 

vision loss, surgical intervention with optic nerve sheath decompression or 

lumboperitoneal shunting is recommended (Choice E).  Short-term use of 

corticosteroids or serial lumbar puncture (LP) can serve as bridging therapy for 

patients awaiting definitive surgical treatment (Choice C).  These are not 

recommended as primary intervention due to side effects associated with long-term 

corticosteroid use and the complications associated with LPs. 

…….. 

Mannitol is an osmotic diuretic used to reduce intracranial pressure associated with 

cerebral edema.  It is an intravenous infusion and requires careful monitoring of 

renal function and electrolytes.  Mannitol is used in the inpatient setting for those 



with severely elevated intracranial pressure (obtunded patients).  It is not used in the 

management of IIH. 

Oral sumatriptan is used to treat migraine headaches.  It is not used in the 

treatment of IIH. 

Timolol eye drops are used to treat glaucoma.  CSF opening pressure is not elevated 

in glaucoma. 

CNS 
NEOPLASMS/BRAIN 

TUMORS 

Brain tumors are often clinically silent until they grow large enough to compress 

neurologic structures or raise intracranial pressure (ICP).  The most common 

symptom is a 

dull headache associated 

with >1 of the following: 

• Nausea and 

vomiting (due to 

increased ICP) 

• FNDs (due to tumor 

invasion or compression) 

• Symptoms worsening 

during the night or with 

positions that raise ICP 

(eg, bending, coughing) 

……………. 

A hemiplegic migraine usually causes a combination of neurologic findings and 

headache that last hours (not months) and resolve completely.  Hemiplegic 

migraines are quite rare and typically occur in teenagers (not elderly patients).  

 

Neuroglycopenia (hypoglycemia of the brain) can be associated with insulin 

use and result in transient nausea, headache, and FNDs. However, this 

condition usually last minutes or hours, not 2 months. 



 

Metastatic brain tumors are the MC type of intracranial brain tumors. They may 

be solitary or multiple and are usually seen at the grey-white matter junction. Brain 

metastasis is frequently seen in patients with non-small cell lung carcinoma 

(NSCLC).  Favorable survival outcomes after diagnosis of brain metastases 

include age <65 years, good functional performance status, and stable 

extracranial disease. Aggressive treatment is typically indicated in such patients 

to improve survival and control CNS disease. 

For patients with a single brain metastasis in a surgically accessible location and 

good performance status, surgical resection offers the best therapeutic 

option.  This is typically followed by stereotactic radiosurgery (SRS) or whole brain 

radiation therapy (WBRT) to the tumor bed.   

SRS may be used as an alternate therapeutic option for patients who are not 

candidates for surgery, have a surgically inaccessible lesion, or smaller metastasis 

(<3 cm).   

For patients with multiple brain metastases or poor performance status, WBRT or 

supportive care is typically recommended. 

……………. 

Brachytherapy involves implantation of a radioactive source directly into an 

intracerebral mass or surgical cavity, allowing higher radiation doses to be delivered 

directly into the brain without affecting other organs.  It is typically used in 

conjunction with surgery, or after recurrence following WBRT or surgery. 

CTX might be used in case of brain metastasis from chemosensitive tumors (eg, 

small cell lung cancer, lymphoma, choriocarcinoma).  However, it has not shown 

to be beneficial in the management of brain metastasis from NSCLC. 



If the patient has good performance status and no evidence of extracranial 

metastases.  He should be treated aggressively to improve survival.  The median 

survival time for patients who receive supportive care and are treated only with 

corticosteroids is approximately 1-2 months. 

Craniopharyngiomas are benign tumors arising from Rathke's pouch and MCly 

occur in children. However, nearly 50% of craniopharyngiomas occur in individuals 

age >20, especially between ages 55-65. These tumors usually grow gradually 

over a period of years and cause slowly progressive symptoms. They can compress 

the optic chiasm leading to bitemporal blindness.  

The diagnosis is confirmed with an MRI or CT scan, and treatment includes surgery 

and/or RTX (NOT CTX). 



 



………………. 

 Cerebellopontine angle (CPA) 

tumors (eg, acoustic neuromas, 

meningiomas) cause headache, hearing 

loss, vertigo, tinnitus, or balance 

problems.  CPA tumors do not usually 

cause visual disturbances as they are 

below the optic pathways. 

GBM typically presents 

with progressively worsening headache, 

visual abnormalities, focal motor 

weakness, and cognitive deficits. 

 (Choice F)  Open-angle 

glaucoma causes gradual loss of 

peripheral vision in both eyes, leading 

to tunnel vision, rather than bitemporal 

hemianopsia.  It also would not cause headache or endocrine symptoms. 

Optic neuritis is an inflammatory demyelinating disease usually associated with 

multiple sclerosis.  Patients typically develop acute to subacute painful vision loss 

with abnormal pupillary response to light in the affected eye. 

Pseudotumor cerebri (IIH) is most common in obese women age <45 and 

presents with headache, transient visual symptoms, and pulsatile tinnitus. 

****Clinical features of metastatic brain cancer 

Incidence 

• Order of increased metastatic brain frequency: 

lung > breast > unknown primary > melanoma > 

colon 

Primarily 

solitary 

brain 

metastases 

• Breast 

• Colon 

• Renal cell carcinoma (RCC) 

Multiple brain 

metastases 

• Lung cancer 

• Malignant melanoma 

Rare brain 

metastases 

• Prostate cancer 

• Esophageal cancer 

• Oropharyngeal cancer 

• HCC 

• Nonmelanoma skin cancers 



A patient with a history of tobacco abuse has multiple brain lesions 

suggesting metastatic lung cancer, the most common malignancy to spread to the 

brain.  Neoplastic cells travel through the vasculature and lodge in the small-caliber 

vessels at the gray and white matter junction.  Multiple lesions typically form and 

may cause mass effect from tumor growth and edema.  Although pulmonary 

symptoms arise in the majority of patients with lung cancer, up to 30% of cases 

present with manifestations of metastatic brain disease, including headaches, 

focal deficits, cognitive changes, and seizures. 

MRI of the brain with contrast usually reveals multiple well-circumscribed lesions 

with vasogenic edema at the gray and white matter junction.   

Glucocorticoids are often prescribed to reduce swelling and palliate symptoms, 

but the primary tumor site must be identified (usually with chest x-ray and/or CT 

scans) and biopsied for definitive diagnosis. 

……… 

Cerebral toxoplasmosis is most common in patients with advanced HIV (CD4 count 

<100/mm3).   

Multiple sclerosis often causes sensory symptoms, unilateral vision loss, and/or 

motor weakness (not seizures).   

Neurocysticercosis is caused by the pork tapeworm Taenia solium and often 

presents with new-onset seizure; however, imaging typically reveals cysts at various 

stages of development (eg, nonenhancing/hypodense lesions, calcified 

granulomas). 

 

 

 

 

 

 

 

 

A patient with untreated AIDS has confusion, seizure, and a ring-enhancing lesion 

on brain MRI. Although cerebral toxoplasmosis and bacterial abscess can cause 

similar manifestations, the presence of EBV DNA in the CSF makes primary CNS 

lymphoma (PCNSL) most likely. 

Patients with AIDS are at increased risk for malignancy due to impaired 

immunosurveillance and unchecked expression of latent viral oncogenes. Many of 

AIDS-defining malignancies 

Malignancy Viral association 

Kaposi sarcoma HHV-8 

Invasive cervical carcinoma HPV 

Non-Hodgkin lymphoma (NHL) EBV 

Primary CNS lymphoma (PCNSL) EBV 



these malignancies are associated with viral illnesses. Therefore, evaluation for viral 

components is often part of the diagnostic workup for these malignancies. 

Suspicion for PCNSL is generally raised when a patient with AIDS 

develops progressive confusion, lethargy, seizure, and/or FNDs in the setting 

of a solitary, irregular, nonhomogenous ring-enhancing lesion on brain MRI. 

The diagnosis is generally confirmed when EBV DNA is isolated in 

the CSF (specificity of ~100% for PCNSL). Brain biopsy is not usually required. 

……… 

AIDS dementia complex is marked by cortical and subcortical atrophy and 

ventricular enlargement on brain imaging. Patients usually have subacute or 

chronic cognitive deficits, depressive symptoms, and impaired psychomotor 

ability. 

Bacterial brain abscess is much less common in patients with advanced AIDS than 

cerebral toxoplasmosis or PCNSL. Most cases are associated with signs and 

symptoms of primary infection in other areas (eg, dental infection). 

Cerebral toxoplasmosis is common in patients with advanced AIDS (CD4 count 

<50/mm3). However, multiple ring-enhancing lesions are usually present, and EBV 

DNA is not seen in the CSF. 

PML commonly occurs in patients with advanced AIDS. Although this type of 

leukoencephalopathy often presents with confusion, lethargy, and seizure, brain 

imaging demonstrates numerous NON-enhancing lesions that do not cause mass 

effect. In addition, this condition is associated with the reactivation of JC virus, not 

EBV. 

HSV ENCEPHALITIS Beyond the neonatal period, it is most commonly due to herpes simplex virus type 

1 (HSV-1). It presents with an acute onset (<1 week duration) of FNDs (AMS, focal 

cranial nerve deficits, ataxia, hyperreflexia, or focal seizures). Fever is present in 

approximately 90% of patients. Behavioral changes can be seen, and behavioral 

syndromes such as hypomania, Klüver-Bucy syndrome (hyperphagia, 

hypersexuality), and amnesia have been reported. 

CSF examination characteristically reveals lymphocytic pleocytosis, an increased 

number of erythrocytes (due to hemorrhagic destruction of temporal lobes), and 

elevated protein levels; low CSF glucose levels are generally NOT seen. Brain 

imaging shows temporal lobe lesions. MRI is generally preferred to CT (which 

may be normal in up to 50% of patients). Focal EEG findings (prominent 

intermittent high amplitude slow waves) occur in >70%-80% of patients and can 

be used in some cases as corroborative evidence.  

PCR analysis of HSV DNA in CSF (highly SN and SP) is the gold standard for 

diagnosis (replacing brain biopsy).  IV acyclovir is the treatment of choice. 

……….. 



Cryptococcal meningitis is often seen in immunocompromised patients (eg, 

patients with HIV) and would be uncommon in an immunocompetent 

patient.  Classic CSF findings include an elevated opening pressure, low leukocytes 

with mononuclear predominance, slightly elevated proteins, and low glucose 

levels. Organisms can be detected by India ink preparation. 

 

Evidence of altered brain function (confusion, strange behavior) suggests 

encephalitis rather than meningitis.  

 

Tuberculous meningitis typically has a subacute presentation. 

AMIOTROPHIC 
LATERAL SCLEROSIS 

(ALS) 

Riluzole is a glutamate inhibitor that is currently approved for use in patients with 

ALS. Although it cannot arrest the underlying pathological process, it may prolong 

survival and the time to tracheostomy.  Its side effects are dizziness, nausea, 

weight loss, elevated liver enzymes and skeletal weakness. 

UMN and LMN signs 

MULTIPLE 
SCLEROSIS (MS) 

A young woman with neurologic deficits 

disseminated in space and time (eg, 

diplopia, ataxia, vertigo, numbness) most 

likely has multiple sclerosis, an 

inflammatory demyelinating disorder 

characterized by white matter lesions in 

the CNS.  Her pattern of eye movement 

dysfunction is consistent 

with internuclear ophthalmoplegia 

(INO), a disorder of conjugate horizontal 

gaze in which the affected eye (ipsilateral 

to the lesion) is unable to adduct and the 

contralateral eye abducts with 

nystagmus. Convergence and the 

pupillary light reflex are preserved. 

INO results from damage to the heavily 

myelinated fibers of the MLF. The MLF is a 



paired neural tract that mediates 

communication between CN III 

(oculomotor) and CN VI (abducens) 

nuclei, allowing for coordinated 

horizontal eye movements.  Unilateral 

MLF lesions can occur with lacunar 

stroke in the pontine artery distribution; 

however, bilateral lesions are classically 

seen in MS. 

…………. 

A lesion of the abducens nerve would 

result in a lateral rectus palsy with 

inability to abduct the eye. 

The Edinger-Westphal nucleus (EWN) 

provides preganglionic PANS outflow to 

the eye.  Damage to this structure would 

result in an ipsilateral fixed and dilated 

pupil that is nonreactive to light or 

accommodation. 

Myasthenia gravis is characterized by antibody-mediated destruction of 

acetylcholine receptors at the motor end plate.  Patients typically present 

with fluctuating and fatigable ocular (eg, diplopia, ptosis) and bulbar weakness 

(eg, dysphagia). 

The lateral geniculate nucleus 

(LGN) is located in the thalamus 

and relays visual information to 

the ipsilateral primary visual 

cortex.  Damage to this structure 

would result in a contralateral 

homonymous hemianopsia. 

A lesion of the medial 

lemniscus would result in 

contralateral loss of vibration, 

proprioception, and light touch. 

Oculomotor nerve palsy is 

characterized by mydriasis, ptosis, 

and "down and out" deviation of 

the ipsilateral eye.  This may occur 

with 

nerve compression (eg, Pcomm aneurysm) or microvascular nerve ischemia (eg, 



diabetes mellitus).  Nerve compression is more likely to cause mydriasis as 

parasympathetic fibers are situated on the periphery of the oculomotor nerve. 

A lesion of the optic chiasm would result in bitemporal hemianopsia.  This may 

occur with Acomm aneurysms or tumors within the sella turcica (eg, 

craniopharyngioma, pituitary adenoma). 

A lesion of the optic nerve (eg, optic neuritis) would result in monocular vision loss. 

Trochlear nerve palsy is typically traumatic or idiopathic and presents with vertical 

diplopia that worsens when the affected eye looks down and toward the nose 

(eg, walking downstairs, reading).  Patients may compensate by tucking the chin and 

tilting the head away from the affected eye. 

 

MS typically presents in women age 15-50.  Symptoms may worsen during 

exposure to high temperatures, such as moving to 

Arizona in June (Uhthoff phenomenon). 

When MS is suspected, MRI of the brain and spine is 

typically performed to support the diagnosis.  T2-weighted 

imaging usually demonstrates multifocal, ovoid, 

subcortical hypo-/hyperintense lesions located in 

the white matter of the CNS, particularly 

the periventricular and subpial white matter of the 

cerebrum (corpus callosum), optic nerves, brainstem, and 

spinal cord. LP can be performed after an MRI to 

document oligoclonal IgG bands in the CSF (found in 85%-95% of patients with 

MS), especially in cases in which the diagnosis is not clear. 



…………… 

Carotid Doppler ultrasound is usually performed to evaluate for atherosclerotic 

plaques in patients with stroke. 

C-spine x-ray may be considered when there is concern for cervical spine disease 

(eg, spinal or neuroforaminal stenosis).  Patients generally present with neck pain 

and can have bilateral hand/arm numbness and weakness; however. 

Nerve conduction studies (NCS) are helpful in diagnosing PNS disorders (eg, 

entrapment neuropathies, polyneuropathies, radiculopathies); however, they are 

not typically used in the diagnosis of CNS disorders such as MS. 

A patient with MS who now has new neurologic deficits (eg, left hemisensory loss, 

urinary incontinence) and areas of demyelination in the setting of medication 

discontinuation, is likely experiencing an acute MS exacerbation. Patients with 

MS exacerbation and disabling symptoms are typically treated 

with glucocorticoids (eg, IV methylprednisolone) as this hastens neurologic 

recovery. Mild sensory symptoms generally do not require corticosteroids. 

Plasmapheresis should be considered in patients with MS flare who are refractory 

to corticosteroid therapy. 

…………… 

Baclofen is a muscle relaxant that can be used to treat symptoms of muscle 

spasticity in MS; however, it does not hasten neurologic recovery from an acute MS 

flare. 

Gabapentin may improve symptoms of neuropathic pain in patients with MS; 

however, it would not hasten neurologic recovery from an acute MS flare. 

Interferon beta and glatiramer acetate are disease-modifying agents used for 

chronic maintenance therapy as they decrease the frequency of exacerbations in 

patients with relapsing-remitting or secondary, progressive forms of MS.  These 

agents have no proven role in the treatment of acute exacerbations. 



MS typically presents in women age 15-

50 with neurologic deficits (eg, ataxia, 

diplopia, vertigo, pronator 

drift) disseminated in space and 

time.  MRI of the brain often demonstrates 

multifocal, ovoid hyperintense white 

matter lesions (arrows) in the CNS, 

particularly 

the periventricular and subpial white 

matter of the cerebrum (corpus callosum) 

and the optic nerves, brainstem, and spinal 

cord. 

Once the diagnosis is established, patients 

with an acute attack and disabling symptoms 

are typically treated with high-dose IV glucocorticoids (eg, 

methylprednisolone).  PEx is indicated in those who do not respond to 

glucocorticoids.  Other immunomodulators (eg, IFN-

beta, natalizumab, glatiramer) can be used for long-term disease suppression. 

…………….. 

IIH: Brain imaging is typically normal. 

 Aspirin and statins are appropriate for primary or 

secondary prevention of ischemic stroke. MRI 

normally demonstrates ischemic changes in a 

vascular distribution. 

IV heparin can be used to treat dural sinus 

thrombosis, which typically occurs in patients with 

hypercoagulable conditions (eg, contraceptive use, 

pregnancy, malignancy) and presents with headache 

and signs/symptoms of elevated ICP (eg, 

papilledema, impaired consciousness, 

nausea/vomiting). 



Vitamin B12 deficiency → SCD: progressive 

symmetric sensory loss/paresthesias, sensory ataxia, 

and spastic muscle weakness.   

 An echocardiogram would be appropriate when 

there is concern for a cardioembolic stroke (eg, due 

to atrial fibrillation), which tends to occur at the 

gray-white junction and not the periventricular 

location as seen in MS.  Patients typically 

have sudden-onset neurologic deficits thatmay 

follow a stuttering course. 

LP is typically performed in patients with suspected 

MS when the diagnosis is not completely 

clear.  Cerebrospinal fluid typically shows oligoclonal IgG bands.  It is not necessary 

in this patient with classic clinical and radiographic findings. 

Pronator drift is a physical examination 

finding that is relatively sensitive and 

specific for UMN or pyramidal/CST 

disease.  The pronator drift test is 

particularly useful in patients with subtle 

deficits as it can accentuate pyramidal 

motor weakness.  It is performed by 

having the patient outstretch the 

arms with the palms up and eyes 

closed (so that only proprioception is 

used to maintain arm position).  UMN 

lesions cause more weakness in the 

supinator muscles compared to the 

pronator muscles of the upper limb.   

……………. 

Drug-induced hyperammonemia can be observed in patients using valproic 

acid and usually presents with encephalopathy (eg, confusion, 

lethargy) and neuromuscular findings (eg, bradykinesia, asterixis).  Focal 

weakness and pronator drift are not characteristic. 

Patients with impaired proprioception (eg, vitamin B12 deficiency, tabes dorsalis) 

have difficulty determining joint position and may lose balance during Romberg 

testing. 



MS should be suspected in patients with >2 distinctive episodes of CNS 

dysfunction with at least some resolution that cannot be explained by a single 

lesion. Symptoms occur over hours to days and then improve over weeks to 

months, although some may be permanent. Common initial symptoms may 

include: 

1. Optic neuritis: monocular visual loss, painful eye movements, and afferent 

pupillary defect 

2. Transverse myelitis: motor and sensory loss below the level of the lesion 

with bowel and bladder dysfunction.  Patients initially have flaccid 

paralysis (spinal shock), followed by spastic paralysis with hyperreflexia. 

3. INO: demyelination of the MLF resulting in impaired conjugate horizontal 

gaze in which the affected eye (ipsilateral to the lesion) is unable to adduct 

and the contralateral eye abducts with nystagmus 

4. Cerebellar dysfunction: intention tremor, ataxia, and nystagmus 

…………………. 

A symptomatic parasagittal meningioma would likely cause progressive 

neurologic deficits (eg, bilateral lower extremity weakness/numbness) and 

seizure due to growth and compression of localized brain structures.  Patients may 

also develop symptoms of elevated ICP (eg, headache, N/V). 

Multiple sclerosis 

Common 

presenting 

symptoms 

• Sensory disturbances, motor weakness, bowel/bladder 

dysfunction 

• Ocular manifestations: Optic neuritis (painful eye 

movement), internuclear ophthalmoplegia (impaired 

adduction on lateral gaze) 

• Lhermitte sign: Electrical sensation in limbs or back 

• Uhthoff phenomenon: Symptom worsening with increased 

body temperature 

Risk 

factors 

• Female, Caucasian, HLA-DRB1 

• Environmental factors: Location (USA, Europe), cold climate 

• Low vitamin D levels 

• Smoking 

• EBV infection 

Diagnosis 

• Episodic/progressive symptoms disseminated over time & 

space 

• Hyperintense lesions on T2-weighted MRI 

• Oligoclonal IgG bands on cerebrospinal fluid analysis 



Diagnosis is largely clinical but supported by neuroimaging and CSF analysis. 

MS has a genetic predisposition and is seen more frequently in patients with 

affected family members and in those with certain major histocompatibility 

complexes (eg, HLA-DRB1).  In addition, patients with vitamin D deficiency are at 

increased risk of MS development; other risk factors (eg, geographic 

location, colder climates, reduced sunlight exposure) are likely related to this.  EBV 

infection and smoking are also associated. 

……………. 

Vaccines can rarely provoke GBS.  

Herpes simplex infection can cause encephalitis and Bell palsy, but there is little 

evidence that it is associated with MS.   

Valacyclovir: Unlike acyclovir, which commonly causes crystal-induced kidney 

injury, crystalline nephropathy is rare and typically occurs only in patients with 

CKD. 

Urinary incontinence can occur from injury to the descending motor (voluntary 

bladder control) and the parasympathetic autonomic fibers. 

……………. 

A lesion in the cerebellar vermis can cause ataxic gait and trunk, dysmetria, saccadic 

movements of the eye (episodes of the eye darting quickly), and horizontal 

nystagmus. 

A lesion in the cervical spinal cord can cause motor weakness and decreased 

sensation involving the upper extremities and upper chest as well as potentially 

below that level. Depending on the location of the lesion, the diaphragm can be 

involved (C3-C5, which form the phrenic nerve), leading to respiratory failure. A 

lesion in the lumbosacral spinal cord can cause motor weakness and sensory 

changes below that level (in the lower abdomen and extremities) but would not lead 

to decreased sensation in the upper torso. 

A lesion in the supratentorial white matter usually leads to partial or complete 

hemiparesis and possible sensation changes, generally contralateral to the lesion, 

similar to what can be seen in a patient with stroke. 

When the diagnosis is suspected but the clinical examination or MRI is not classic, 

LP should be performed for CSF analysis; such analysis shows oligoclonal bands in 

85%-95% of patients. 

In MS, the opening pressure and CSF appearance are typically normal. CSF analysis 

usually shows a normal cell count with T lymphocyte predominance. There is also 

usually a normal total protein concentration, but immunoglobulin levels 

(particularly IgG) are high relative to other proteins. 



………… 

A positive CSF VDRL is seen in neurosyphilis. In the early form of neurosyphilis, 

patients can have symptomatic meningitis; however, in the late form, they may 

have generalized paralysis associated with dementia and personality changes, 

or tabes dorsalis (eg, Argyll Robertson pupil, absent lower extremity reflexes, 

impaired vibratory and positional sense). 

MS is one of the few conditions that may present with trigeminal 

neuralgia bilaterally. This occurs due to demyelination of the trigeminal nerve 

axon or the nerve root, which leads to improper signaling of the nerve and 

paroxysms of severe pain. This patient's episode of right hand numbness that lasted 

2 weeks and spontaneously improved was likely her first symptom of MS. 

……………. 

Basilar migraines occur due to cerebral vasospasm involving the brainstem. Patients 

typically have basilar aura symptoms (eg, vertigo, dysarthria, tinnitus, diplopia) 

without motor weakness, followed by a migraine-type headache.  Patients would 

likely not have bilateral trigeminal neuralgia or numbness of an arm lasting several 

weeks. 

Herpes zoster is caused by nerve inflammation from viral reactivation, leading to 

neuritis followed by a dermatomal vesicular rash. When the trigeminal nerve is 

involved, it is usually the V1 branch (herpes zoster ophthalmicus), which can lead to 

blindness. In a healthy patient, herpes zoster usually involves one dermatome and is 

unlikely to present bilaterally. 

Infection of the medial face, sinuses (ethmoidal or sphenoidal), or teeth may spread 

through the valveless facial venous system into the cavernous sinus, resulting in 

cavernous sinus thrombosis.  Patients typically present with headache, fever, 

proptosis, and ipsilateral deficits in cranial nerves III, IV, VI, and V (ophthalmic and 

maxillary branches). 

OPTIC NEURITIS 
Optic neuritis 

Epidemiology 

• Primarily in young women 

• Associated with MS 

• Immune-mediated demyelination 

Manifestations 

• Acute, peaks at 2 weeks 

• Monocular vision loss 

• Eye pain with movement 

• “Washed-out” color vision 

• Afferent pupillary defect 

Diagnosis • MRI of the orbits & brain 



Treatment 
• IV corticosteroids 

• 35% of cases recur 

Optic neuritis is an inflammatory demyelination of the optic nerve. Optic neuritis is 

thought to be immune-mediated and is most commonly seen in women age 20-

40.  Symptoms develop acutely and usually include monocular vision loss, pain 

with eye movement, and "washed-out" color 

vision. Examination typically reveals 

an afferent pupillary defect (paradoxical 

pupillary dilation of the affected eye with the 

swinging-flashlight test) and central scotoma. 

Funduscopy is usually normal as inflammation 

occurs behind the optic nerve head. 

Optic neuritis is strongly associated 

with MS and is frequently the heralding 

symptom of this condition. As such, patients 

are typically evaluated with MRI of the orbits and the brain to look for other 

areas of inflammation. 

……. 

Acute anterior uveitis is usually painful and causes a red eye, blurry vision, and 

photophobia. Central scotoma, afferent pupillary defect, and color vision 

abnormalities would be atypical. 

 CRAO primarily affects elderly patients and causes acute, 

severe, and painless monocular vision loss. Funduscopy 

abnormalities (eg, retinal whitening, cherry red spot) are almost 

always present. 

 

 

 

 

Macular degeneration is a painless, progressive 

loss of central vision that typically occurs in 

older patients, especially those with vascular 

risk factors. Both eyes are often affected, and 

funduscopic abnormalities (eg, drusen [yellow 

deposits]) are prominent. 



Open-angle glaucoma is usually characterized by gradual painless peripheral 

vision loss.  Funduscopy typically demonstrates optic disc enlargement with an 

increased cup:disc ratio. 

Patients with retinal detachment usually see floaters or flashes of light and lose 

peripheral vision first. 

TRANSVERSE 
MYELITIS 

A patient with bilateral lower extremity weakness associated with UMNS (ie, 

increased DTRs, extensor plantar response), urinary incontinence, and sensory 

deficit below the umbilicus likely has acute transverse myelitis.  Transverse myelitis 

is an immune-mediated disorder characterized by the infiltration of inflammatory 

cells into a segment of the spinal cord, leading to neuron and oligodendrocyte 

cell death and demyelination.  Most cases follow a recent infection (eg, 

gastroenteritis, URI), although the condition is also associated with MS and systemic 

disease (eg, sarcoidosis).  The incidence of transverse myelitis has a bimodal peak, 

with most cases occurring in teens and in those age 30-40. 

Inflammation localizes to ≥1 contiguous spinal cord segments (usually in the 

thoracic cord) leading to a rapidly progressive myelopathy characterized by: 

• Motor weakness that progresses from flaccid to spastic paraparesis with 

UMNS. 

• Autonomic dysfunction including bowel/bladder incontinence or 

retention and sexual dysfunction. 



• Sensory dysfunction including pain, paresthesia, or numbness with 

a distinct sensory level (ie, lowest spinal cord level with intact sensation). 

MRI demonstrates enhancement of the affected cord segments without evidence 

of compression, whereas LP typically reveals cerebrospinal fluid pleocytosis and 

elevated IgG.  Management includes high-dose IV glucocorticoids, often 

with plasmapheresis. 

…………. 

 Spinal cord compression would cause similar myelopathic symptoms; however, 

cauda equina syndrome is usually associated with severe back pain and sensory 

loss that involves the thighs and buttocks.  This patient has sensory loss below the 

umbilicus (provided by the T10 spinal nerve), indicating involvement of the thoracic 

cord. 

HUNTINGTON 
DISEASE 

Huntington disease 

Clinical features 

• Motor: chorea, delayed saccades 

• Psychiatric: depression, irritability, psychosis, 

obsessive-compulsive symptoms 

• Cognitive: executive dysfunction 

Findings 

• Genetic: autosomal 

dominant CAG trinucleotide repeat expansion 

disorder 

• Neuropathology: loss of GABA-ergic neurons 

• Imaging: caudate nucleus 

and putamen atrophy 

Management/prognosis 
• Treatment: supportive 

• Survival: 10-20 years 

GABA = Gamma-aminobutyric acid. 

Cognitive dysfunction, psychiatric symptoms, chorea (ie, abrupt, jerking 

movements that seem to travel from one muscle group to the next), delayed 

saccades, motor impersistence (ie, inability to sustain grip), and family history are 

consistent with a diagnosis of Huntington disease (HD).  HD is an autosomal 

dominant (AD) CAG trinucleotide repeat expansion disease. Psychiatric 

manifestations may include depression, irritability, psychosis, and/or obsessive-

compulsive symptoms.  Because motor symptoms of HD are often subtle in its 

early stages, psychiatric and cognitive symptoms may be the earliest 

manifestations.  With no known disease-modifying treatment, HD is 

inevitably fatal; death usually occurs 10-20 years following initial symptom onset. 

……… 



Ataxia (impaired smooth movement coordination) is the hallmark finding of both 

Friedrich ataxia and spinocerebellar ataxia and often presents as impaired gait.   

Friedrich ataxia is an AR GAA trinucleotide repeat expansion disease characterized 

by neurological impairment (eg, limb ataxia, sensory neuropathy), insulin 

resistance, and cardiomyopathy.   

Spinocerebellar ataxia type 1 is an AD disorder that presents with cerebellar ataxia 

and cranial nerve dysfunction (eg, dysarthria). 

Wilson disease is an AR disorder of impaired copper metabolism that presents 

with liver disease and neuropsychiatric findings.  Although Wilson disease may be 

characterized by prominent neurological and psychiatric findings (eg, dysarthria, 

dystonia, depression), essentially all patients with neurological signs/symptoms 

have evidence of corneal copper accumulation on slit lamp examination (ie, Kayser-

Fleischer rings). 

 A hallmark neuropathological finding in HD that can be seen on neuroimaging is 

the preferential atrophy of the caudate nucleus and putamen (ie, neostriatum). 

Psychiatric manifestations of HD include irritability, depression, apathy, and 

obsessive-compulsive spectrum symptoms.  Cognitive impairment is often present 

early in the course of HD and primarily affects executive functions (eg, planning, 

organizing).   

There is no disease-modifying treatment for HD; treatment is targeted toward 

symptomatic management.  HD most often presents around age 

40 with death usually occurring within 10-20 years of symptom onset. Anticipation. 

………….. 

The globus pallidus is the primary output nucleus of the basal ganglia.  It does not 

consistently demonstrate atrophy in HD. 

The nucleus accumbens is involved in the processing of reward, among other roles, 

and receives significant dopaminergic inputs. As a result, it may 

demonstrate atrophy in Parkinson disease but does not consistently show atrophy 

in HD. 

Degeneration of the substantia nigra may be seen in Parkinson disease, dementia 

with Lewy bodies, and multiple system atrophy. 

Sbnormal huntingtin protein  is particularly toxic to the caudate 

nucleus and putamen (ie, neostriatum). The neostriatum is rich in GABA-

producing neurons that are preferentially destroyed due to HD.  

HD is classically associated with chorea (ie, involuntary contractions that seem 

to flow from one muscle group to the next).  



Early in the disease course, chorea may be mild and mistaken for restlessness, and 

patients may unconsciously assimilate mild chorea into purposeful movements 

(eg, smoothing one's hair). Other neurological 

findings include hyperreflexia and delayed initiation of voluntary 

saccades. Cognitive impairment is most evident in the domain of executive 

function. 

………….. 

Endorphins are a group of neurotransmitters that are primarily produced in the 

hypothalamus and pituitary gland; they provide pain-relieving effects through their 

actions at opioid receptors.  Degeneration of endorphin-producing neurons is not 

seen in HD. 

Glutamate is the major excitatory neurotransmitter in the central nervous 

system.  Excess glutamate is implicated in numerous neurodegenerative 

conditions (ie, glutamate excitotoxicity), but degeneration of glutamate-producing 

neurons is not associated with HD. 

Histamine is produced in the tuberomammillary nucleus in the hypothalamus and is 

involved in maintenance of arousal, among other functions.  

Norepinephrine is primarily produced in neurons that make up 

the locus coeruleus. Degeneration of the locus coeruleus may be seen in Alzheimer 

disease and Parkinson disease. 

Serotonin is primarily produced in neurons that form the raphe nuclei in the 

brainstem.   

WILSON DISEASE Wilson disease is a rare, AR disease of younger individuals that is characterized by 

abnormal copper deposition in tissues such as the liver, basal ganglia, and cornea. 

Children and adolescents tend to present with liver disease (ranging from asx 

aminotransferase (ATs) elevations to fulminant hepatic failure), whereas young 

adults tend to demonstrate neuropsychiatric disease (ranging widely from tremor 

and rigidity to depression, paranoia, and catatonia). 

The liver is typically the initial site of copper accumulation. All forms of hepatic 

involvement (eg, elevated ATs, ALP, or bilirubin) may be seen. Steatosis and 

fibrosis can progress to inflammation and necrosis, with hepatocyte ballooning 

and formation of Mallory bodies (damaged intermediate filaments). However, 

these histopathologic findings are not specific for Wilson disease. 

Classically, the diagnosis is confirmed by the presence of low serum 

ceruloplasmin (particularly <20 mg/dL) in conjunction with increased urinary 

copper excretion or Kayser–Fleischer rings (due to copper deposition 

in Descemet's membrane). Therefore, evaluation should include measurement of 

serum ceruloplasmin levels and slit lamp examination of the eyes to establish 

whether the Kayser–Fleischer rings are present. 



………………. 

A1AT is typically associated with emphysema and liver involvement at a young 

age.  Liver biopsy will show hepatocytes containing granules that are PAS positive 

and diastase-resistant. 

Serum iron and ferritin levels are of benefit in evaluating a patient for 

hemochromatosis. Although hemochromatosis typically involves the liver, 

symptoms tend to develop after age 40 and the liver biopsy shows marked iron 

deposition. Moreover, the presence of such 

distinctive neuropsychiatric symptoms supports a diagnosis of Wilson disease. 

Although Mallory bodies could be seen with alcohol liver injury, they are also 

associated with Wilson disease.  In addition, alcoholic hepatitis is rarely seen in 

young individuals who drink alcohol only occasionally. 

DYSTONIA A patient has recurrent forceful contraction of the eyelid muscles consistent 

with blepharospasm, a form of focal dystonia. Blepharospasm is usually bilateral 

and symmetric.  When associated with spasm of the lower face (eg, jaw, tongue), 

it is termed Meige syndrome. Blepharospasm is commonly affected by sensory 

input; bright lights may trigger the muscle contraction, whereas touching or 

brushing the skin around the eye may terminate the spasm ("sensory trick"). 

Blepharospasm can be caused by certain movement disorders (eg, 

Parkinson disease) or medications (eg, antipsychotics), but most cases are 

idiopathic (ie, benign essential blepharospasm). It should be differentiated from 

simple eyelid twitching, which causes fleeting, minor lid contractions that are 

unilateral and do not affect vision.  Mild cases may be managed with trigger 

avoidance, such as wearing dark glasses to block bright lights, but botulinum 

toxin injection may be needed for more 

significant symptoms. 

……….. 

 Acute uveitis is characterized by 

inflammation of the iris and ciliary body and is 

a common ocular manifestation of 

sarcoidosis. Although it may cause sensitivity 

to light (with voluntary closure of the lids), it 

typically presents with ocular pain; examination shows pupillary constriction 

and redness at the limbus (ciliary flush). 

Myasthenia gravis is occasionally limited to the EOM, where it presents with 

diplopia (oculomotor paresis) and ptosis. Myotonic dystrophy is an AD disorder 

that causes weakness and delayed relaxation of muscle; involvement of the facial 

muscles may lead to ophthalmoparesis. Examination in these disorders would 

show muscular weakness rather than blinking or blepharospasm. 



***** Antipsychotic extrapyramidal effects Pharmacotherapy* 

Acute 

dystonia 

• Sudden, sustained 

contraction of the 

neck, mouth, tongue 

& eye muscles 

• Benztropine 

• Diphenhydramine 

(i.e., ANTICHOLINERGICS) 

Akathisia 
• Subjective restlessnes

s, inability to sit still 

• Beta blocker (propranolol) 

• BZ  (lorazepam) 

• Benztropine 

Parkinsonism 

• Gradual-onset tremor, 

rigidity & 

bradykinesia 

• Benztropine 

• Amantadine 

Tardive 

dyskinesia 

• Gradual onset after 

prolonged therapy 

(>6 months): 

dyskinesia of 

the mouth, face, 

trunk & extremities 

• Valbenazine 

• Deutetrabenazine 

*Management may include reducing the dose or switching to another 

antipsychotic, depending on the clinical scenario. 

A patient has abrupt-onset upper extremity and neck rigidity associated with 

upward gaze deviation and restricted extraocular movement after receiving multiple 

doses of haloperidol. This presentation suggests an acute dystonic reaction. 

Acute dystonia (involuntary muscle contraction) typically occurs as 

an extrapyramidal symptom of antipsychotic medications or metoclopramide 

These drugs antagonize dopamine receptors and lead to an imbalance between 

dopamine and acetylcholine in the basal ganglia.  

Risk factors for such reactions: 

1. High-potency first-generation antipsychotics (eg, haloperidol, 

fluphenazine)  

2. Young age,  

3. High muscle mass,  

4. Male sex,  

5. Recent cocaine use, and  

6. Prior dystonic reactions. 

Dystonias may be focal or diffuse; however, they often involve the small muscles 

of the head and neck. Oculogyric crisis results in a forced upward gaze 



deviation; other common dystonias include torticollis, blepharospasm, 

and trismus.   

Management includes IV anticholinergic medications (eg, benztropine, 

trihexyphenidyl), often given in association with an antihistamine (eg, 

diphenhydramine). Further management includes stoppage or dose reduction of 

the offending medication. 

…………….. 

Dantrolene is used in the treatment of NMS, which can occur with high-potency 

first-generation antipsychotics.  However, this syndrome is characterized 

by hyperthermia, tachycardia, HTN, and AMS.  Although muscular rigidity is 

common, it is typically diffuse and more severe (lead-pipe rigidity). 

Fosphenytoin is often administered with lorazepam for status epilepticus.  Although 

seizures can cause gaze deviation and muscle rigidity, most patients are 

unresponsive or altered during these periods.  After administration of multiple 

doses of haloperidol, acute dystonia is much more likely. 

Tetanus IVIG is used to treat tetanus, which can cause generalized or localized 

muscle spasm; however, these spasms are typically intermittent and often 

characterized by risus sardonicus (ie, sardonic smile), opisthotonos (ie, rigidly arched 

back and neck), and dysphagia.  Tetanus does not typically cause eye deviation. 

Torticollis is a focal dystonia of the SCM muscle. Dystonia is defined as sustained 

muscle contraction resulting in twisting, repetitive movements, or abnormal 

postures. It may be focal (affecting only one muscle) or diffuse. Torticollis can 

be congenital, idiopathic, secondary to trauma or local inflammation, or drug-

induced. Medications commonly responsible include the typical antipsychotics, 

metoclopramide, and prochlorperazine. 

……… 

Essential tremor is a form of intention tremor affecting the upper extremities, 

head, voice, and other body parts. Essential tremor resolves during sleep and 

often improves with alcohol consumption.  

Chorea is a movement disorder characterized by brief, irregular, unintentional 

muscle contractions. Movements tend to flow from one to another but are not 

repetitive or rhythmic. 

Akathisia is a sensation of restlessness that causes the patient to move frequently. 

Athetosis refers to slow, writhing movements that typically affect the hands and 

feet. Athetoid movements are characteristic of Huntington's disease. Chorea and 

athetosis often occur together. 



Tourette syndrome is a disorder characterized by involuntary, stereotyped, 

repetitive movements and vocalizations called tics.  Common tics include shoulder 

shrugging, blinking, grimacing, and coprolalia (swearing). 

Hemiballismus is unilateral, violent arm flinging caused by damage to 

the contralateral subthalamic nucleus.  Hemiballismus is very disruptive but 

tends to be self-limited. 

Myoclonus is the involuntary jerking of a muscle or muscle group. Unlike chorea, 

it can be rhythmic or patterned and is usually initiated by contraction or 

relaxation. 

CAVERNOUS SINUS 
THROMBOSIS 

Because the facial/ophthalmic 

venous system is valveless, 

uncontrolled infection of the skin, 

sinuses, and orbit can spread to 

the cavernous sinus. 

Inflammation of the cavernous 

sinus subsequently results in life-

threatening CST and intracranial 

hypertension. Headache is the 

MC symptom and can become 

intolerable. A low-grade fever 

and periorbital edema usually 

occur several days later 

secondary to impaired venous 

flow in the orbital veins. 

Vomiting is also a result of intracranial hypertension, and fundoscopy may 

reveal papilledema. 



 

CN III, IV, V, and VI pass through the cavernous sinus, which has anastomoses 

crossing midline. As a result, unilateral symptoms (eg, headache, binocular 

palsies, periorbital edema, hypOesthesia, or hypEResthesia in V1/V2 

distribution) can rapidly become bilateral. Magnetic resonance imaging with 

magnetic resonance venography is the imaging modality of choice for diagnosis of 

CST. Treatment includes broad-spectrum IV antibiotics and prevention or reversal 

of cerebral herniation. 

…………. 

Acute angle-closure glaucoma (AAGC) typically occurs in elderly patients and 

presents with eye pain, visual loss, and headache.  The presence of cranial nerve 

deficits and bilateral distribution makes this diagnosis unlikely. 

Brain abscess should be considered in any patient with fever, headache, and focal 

findings on neurologic examination.  Increased intracranial pressure from brain 

abscess would cause brain herniation but not bilateral periorbital edema. 

Periorbital (preseptal) cellulitis is a mild infection of the eyelid anterior to the orbital 

septum and can present with fever and eyelid erythema/edema.  However, CVS 



causes inflammation extending beyond the orbital septum. Ophthalmoplegia is a 

sign of orbital muscle and/or nerve damage and the presence of headache and 

bilateral face and eye symptoms reflect involvement of the cavernous sinus. 

CRYPTOCOCCAL 
INFECTIONS 

A patient with untreated HIV (inconsistent antiretroviral use) has headaches, N/V, 

confusion, abducens nerve palsy, and scattered, umbilicated skin papules, raising 

strong suspicion for infection with Cryptococcus neoformans, an encapsulated 

yeast.  Most cases are seen in patients with AIDS who have CD4 

counts <100/mm2. 

C neoformans replicates in the CNS and clogs the arachnoid villi with yeast 

components and capsular polysaccharides, leading to CSF outflow obstruction and 

increased intracranial pressure (ICP). Therefore, patients often develop progressive 

headaches, N/V, and confusion.  In approximately 25% of cases, elevated ICP 

compresses the 6th cranial nerve (abducens nerve), leading to lateral gaze 

palsy and diplopia.  Patients also frequently have fever, malaise, and umbilicated 

skin lesions that resemble molluscum contagiosum (due to hematogenous 

dissemination to the skin). 

Brain imaging is usually normal but may show signs of increased ICP such as 

enlarged ventricles.  

The diagnosis is generally made with lumbar puncture (LP), measurement of CSF 

pressure, analysis of CSF, and capsular polysaccharide antigen testing or India ink 

stain. Management is with antifungal therapy. In addition, although caution should 

be exercised when performing an LP in the setting of increased ICP, patients with 

cryptococcal meningitis often require frequent (eg, daily) LPs and sometimes 

ventricular drains to decrease ICP. 

…………….. 

Toxoplasmic encephalitis is common in patients with untreated AIDS and usually 

causes progressive headaches, fever, confusion, FND, and/or seizure.  Trimethoprim-

sulfamethoxazole is an effective alternate regimen (sulfadiazine and pyrimethamine 

is first-line).  However, brain imaging typically reveals multiple ring-

enhancing lesions (not enlarged ventricles).  In addition, skin lesions are 

uncommon. 

Patients with advanced AIDS are at risk for progressive multifocal 

leukoencephalopathy (PML), which can manifest with subacute confusion and 

diplopia.  However, headaches, N, and V would be atypical, and brain CT scan 

usually reveals white matter lesions (not ventricular enlargement).  Diagnosis is 

generally made by gadolinium-enhanced MRI of the brain, which reveals 

multifocal white matter demyelination with no mass effect. 

Patients with advanced AIDS are at high risk for cytomegalovirus infection in the 

retina (MC), colon, or lungs.  However, neurologic disease is uncommon.  When it 



does occur, CMV encephalitis is usually marked by confusion, lethargy, and cranial 

nerve palsies.  Brain imaging usually shows periventricular enhancement. 

SYPHILIS 
Features of tabes dorsalis 

Epidemiology 

• Increased incidence of syphilis in MSM & HIV-infected 

patients 

• HIV-positive patients develop neurosyphilis more 

rapidly 

Pathogenesis 

• T pallidum spirochetes directly damage the dorsal 

sensory roots 

• Secondary degeneration of the dorsal columns 

Clinical 

findings 

• Sensory ataxia 

• Lancinating pains 

• Neurogenic urinary incontinence 

• Associated with Argyll Robertson pupils 

Late neurosyphilis is a form of tertiary syphilis that typically manifests years after 

untreated T pallidum infection and can be characterized by tabes dorsalis and 

Argyll Robertson pupils. 

Tabes dorsalis is a neurodegenerative condition that involves the posterior spinal 

columns and nerve roots.  Posterior column involvement results in impaired 

vibration/proprioception, sensory ataxia, and instability during the Romberg 

test.  Nerve root involvement can contribute to diminished pain/temperature 

sensation and reduced/absent deep tendon reflexes.  Patients might complain 

of lancinating pains, described as brief shooting or burning pain in the face, back, 

or extremities.  Tabes dorsalis can also be associated with Argyll Robertson pupils, 

which are typically miotic and irregular and characterized by normal pupillary 

constriction with accommodation but not with light. 

The treatment of choice for neurosyphilis is intravenous (IV) penicillin for 10-14 

days due to its adequate cerebrospinal fluid penetration and efficacy. 

……………………….. 

Long-standing 

vitamin B12 deficiency may result 

in SCD of the dorsal columns (loss of 

position and vibration 

sense, positive Romberg 

sign), lateral CST (spastic paresis, 

hyperreflexia), and SCT 

(ataxia).  The treatment is vitamin 

B12 replacement. 



 

IV acyclovir is used to treat herpes simplex virus encephalitis, which typically 

presents with acute-onset fever, headache, seizure, FNDs, and altered LeOC. 

IVIG may be considered in patients with GBS. 

Wernicke-Korsakoff syndrome (encephalopathy, ophthalmoplegia, ataxia) frequently 

occurs in alcoholics as a result of thiamine (vitamin B1) deficiency.  Prompt 

treatment with IV thiamine often leads to clinical improvement. 

Spinal decompression surgery may be indicated in patients with compressive 

myelopathy (eg, due to spinal stenosis, epidural hematoma, abscess). 

Although myelopathy can present with back pain, loss of motor and sensory 

function below the level of the spinal lesion, and incontinence, Argyll Robertson 

pupils are not characteristic. 

BRAIN ABSCESS 
Brain abscess 

Microbiology 

• S aureus 

• Viridans streptococci 

• Anaerobes 

Pathogenesis 
• Direct spread (eg, otitis media, mastoiditis, sinusitis) 

• Hematogenous spread (eg, endocarditis) 

Clinical 

findings  

• Headache, vomiting 

• Fever 

• FNDs, seizure 

• Ring-enhancing lesion on neuroimaging (CT, MRI) 

Treatment 
• Aspiration/surgical drainage 

• Prolonged antibiotic therapy 

A single brain abscess is usually the result of direct extension from an adjacent 

tissue infection (eg, otitis media, sinusitis, dental infection).  The 2 MCly isolated 

organisms are viridans streptococci and S aureus.  Symptoms are often nonspecific, 

which may delay diagnosis.  Patients frequently have headaches that are severe, 

unilateral, and resistant to analgesics.  Fevers are an unreliable predictor, 

occurring in ~50% of patients.  If diagnosis is delayed, FNDs or seizures may 

emerge. 

Brain imaging (CT scan, MRI) typically reveals cerebritis initially, but within 1-2 

weeks the infection consolidates to a ring-enhancing lesion with central 

necrosis.   

Diagnosis requires CT-guided aspiration or surgical biopsy to obtain tissue for 

Gram stain and cx (bacterial, fungal, mycobacterial).  Most patients are treated with 



empiric, IV abx (eg, metronidazole, ceftriaxone, and vancomycin) and aspiration 

of the lesion. 

A patient with rhinorrhea, nasal congestion, and CT scan evidence of air fluid 

levels/edema in the paranasal sinuses likely had sinusitis that progressed to a brain 

abscess (seizure, single ring-enhancing lesion). 

…………… 

HSV encephalitis usually causes acute symptoms of AMS, focal deficits, and/or 

focal seizures.  CT scan of the brain often reveals hypodense lesions in the 

temporal lobe.  Ring enhancement is uncommon. 

A primary brain neoplasm (eg, lymphoma, GBM) or metastasis could cause a 

seizure and a single ring-enhancing lesion on contrast CT scan. However, a young 

patient with fever and several weeks of sinusitis manifestations is more likely to have 

a brain abscess. 

Nocardia may cause a brain abscess with ring-enhancing lesions on CT scan.  Most 

infections occur in patients with significant immunocompromise (eg, HIV with CD4 

count <100/mm3).  In this healthy young patient with ongoing sinusitis, a brain 

abscess with viridans streptococcus is far more likely. 

Rhizopus causes mucormycosis, which may spread from the sinuses through bone 

into the brain.  Lesions tend to be necrotic and highly destructive; a single ring-

enhancing lesion would be uncommon.  In addition, most infections occur in 

patients with poorly controlled diabetes mellitus or significant 

immunocompromise (eg, chronic glucocorticoids). 

Cerebral toxoplasmosis is usually seen in patients with HIV with CD4 counts 

<100/mm3.  Manifestations include headache, fever, confusion, FNDs, and/or 

seizures.  Multiple (not single) ring-enhancing lesions are typical. 



HEAT RELATED 
ILLNESS 

 

Exertional heat stroke (EHS) may occur in otherwise healthy individuals 

participating in strenuous activity in hot and humid weather. EHS exists on 

the same spectrum as heat exhaustion with a body temperature >40 C (104 F) 

but is characterized in addition by CNS dysfunction (eg, confusion, irritability, 

seizures). The body's main mechanism of heat dissipation is via the evaporation 

of sweat. In hot conditions (especially with relative humidity >75%), this 

mechanism may become overwhelmed, leading to exertional heat illness (including 

EHS). In addition to elevated temperature and CNS dysfunction, other signs and 

symptoms of EHS may include dry or sweaty skin, HoTN, tachycardia, 

hyperventilation, diarrhea, cramps, and ataxia.  Hyperthermia may also induce 

systemic damage, including rhabdomyolysis, ARF, and DIC.  

Mortality of EHS is approximately 20%.   

Management involves institution of rapid cooling, preferably by ice water 

immersion. 

…………. 

When ice water immersion is not readily available or is difficult (eg, lack of 

equipment/staff, need for intubation), other cooling techniques, such as 

continual high-flow dousing with cold water, cold water shower, gastric lavage 

with cool water, or evaporative cooling (ie, spraying the naked patient with 



lukewarm water and running fans to circulate air), may be considered.  These appear 

to be LESS effective than ice water immersion.   

Evaporative cooling is preferred for nonexertional or classic heat stroke (seen in 

elderly patients with underlying comorbidities that limit their ability to cope with 

excessive heat) as ice water immersion is associated with higher morbidity and 

mortality in these patients. 

Acetaminophen is an antipyretic that reduces fever associated with cytokine 

activation.  EHS results from failure of thermoregulation, not cytokine activation. 

The findings of acute confusion, hyperthermia, tachycardia, and persistent 

epistaxis after exertion under direct sunlight are suggestive of exertional heat 

stroke (EHS).  Heat stroke is defined by core temperature >40 C (104 F) and CNS 

dysfunction (eg, AMS).   

Non-exertional heat stroke typically affects individuals at the extremes of age 

incapable of obtaining adequate fluids and removing themselves from a hot 

environment.  Exertional heat stroke, on the other hand, occurs most commonly in 

factory workers, military recruits, and athletes who are exposed to hot/humid 

environments with inadequate access to shade and fluids. 

Extreme ambient heat and humidity may impair sweat production, which 

ordinarily serves as the body’s mechanism of heat dissipation.  Complications of 

heat stroke include rhabdomyolysis, renal failure, ARDS, and DIC.  DIC can lead to 

coagulopathic bleeding, which may cause persistent epistaxis. 

………………. 

 

Viral encephalitis may cause confusion but this patient has developed symptoms 

rather quickly.  Infections rarely cause core temperatures >40 C (104 F). 

 

A hypothalamic stroke may disrupt normal neural thermoregulatory mechanisms 

and result in neurogenic fever.  In neurogenic fever, the hypothalamic set-point 

becomes pathologically elevated.  A young patient is unlikely to have had a 

cerebrovascular stroke. 

ANTIPSYCHOTICS 
Neuroleptic malignant syndrome (NMS) 

S/S 

• Fever >40 C (104 F) common 

• Confusion 

• Muscle rigidity (generalized) 

• Autonomic instability (abnormal vital signs, sweating) 

Treatment 

• Stop antipsychotics or restart dopamine agents 

• Supportive care (hydration, cooling); ICU. 

• Dantrolene or bromocriptine if refractory 



A patient's recent onset of confusion, fever, muscle rigidity, and diaphoresis is 

symptomatic of neuroleptic malignant syndrome (NMS), an idiosyncratic drug 

reaction to dopamine antagonist medications. This patient was recently 

hospitalized for psychosis and was likely discharged on an antipsychotic medication 

(dopamine antagonist).  

NMS is characterized by a tetrad of mental status change (AMS), rigidity, fever, 

and autonomic dysregulation. Rigidity and hyperthermia in NMS may induce 

muscle necrosis, causing elevation in CK. Leukocytosis and electrolyte 

abnormalities are also common. 

Symptoms of NMS begin within 2 weeks of initiation of the causative drug; 

the mortality rate is 10%-20%. NMS is a Type B adverse drug reaction involving 

an unexpected, dose-independent pharmacologic effect (eg, SJS with lamotrigine). 

In contrast, Type A adverse drug reactions involve dose-dependent increases in 

normal pharmacologic action (eg, respiratory depression with opioids).  

First-generation antipsychotics (eg, haloperidol) are most frequently associated 

with NMS, but second-generation antipsychotics have also been implicated. 

Treatment involves cessation of the causative 

agent, supportive measures, and dantrolene if needed. 

…………. 

Drug-induced parkinsonism: Treatment involves anticholinergics (eg, benztropine, 

diphenhydramine). 

Lithium intoxication presents with coarse tremors, ataxia, AMS, N/V, and HoTN. 

Muscle rigidity, fever, and autonomic instability are uncommon. 

Serotonin syndrome presents with a triad of altered mental status, autonomic 

instability, and neuromuscular excitability (tremor, hyperreflexia, and 

myoclonus) related to excess serotonergic drug use.  Hyperreflexia and myoclonus 

are typical in serotonin syndrome and are not found in this patient. 

Stiff person syndrome is a rare autoimmune disorder characterized 

by rigidity, stiffness, and muscle spasms involving the axial muscles. 

Although autonomic instability can also occur, mental status changes are not 

typically seen. 

Tetanus, caused by Clostridium tetani, presents with some symptoms similar to 

those of NMS, including muscle rigidity and autonomic instability.  However, 

recurrent muscle spasms are most characteristic for tetanus.  Patients with 

tetanus do not develop the fever or mental status changes seen in NMS. 



RESTLESS LEG 
SYNDROME (RLS) 

Restless legs syndrome (RLS) is a neurologic disorder affecting nearly 5%-10% of 

the population.  RLS can be primary (idiopathic) or secondary to causes such as 

IDA, pregnancy, uremia (CKD or ESRD), DM, Parkinson disease, multiple sclerosis 

(MS), or medications (eg, antidepressants, metoclopramide).  Patients typically 

develop an irresistible urge to move the legs along with dysesthesias (eg, crawling 

and itching feelings) that are partially relieved by movement and worsened by 

inactivity or rest. Symptoms usually worsen in the evening or night and frequently 

interfere with duration and quality of sleep. Patients typically do not have pain or 

symptoms of peripheral neuropathy (eg, numbness/tingling). Evaluation 

should exclude secondary causes and treat other medical conditions that may 

present similarly. 

Patients with intermittent or mild symptoms usually improve with 

nonpharmacologic therapy, including leg massage, heating pads, regular exercise, 

and avoiding aggravating factors (eg, sleep deprivation).  Oral iron supplementation 

is recommended for serum ferritin levels <75 µg/L. Some patients may require 



intermittent pharmacotherapy; those with persistent/moderate-to-severe 

symptoms usually require pharmacotherapy.  

Dopamine-agonists (eg, pramipexole, ropinirole) are preferred.  

RLS patients with comorbid insomnia, chronic pain syndrome, or anxiety may 

benefit from alpha-2-delta calcium channel ligands (eg, gabapentin) over 

dopaminergic agents. Although gabapentin is structurally similar to γ-aminobutyric 

acid (GABA), it binds to voltage-gated calcium channels instead of GABA 

receptors.  Patients with refractory symptoms with these treatments may respond 

to opioids. 

………… 

BZs bind to GABA receptors and enhance the inhibitory effect of GABA.  However, 

they are used only for RLS patients with intermittent symptoms or those 

refractory to first-line agents due to tolerance or side effects. 

Norepinephrine is a catecholamine involved in the central and sympathetic nervous 

systems.  It is increased in anxiety and decreased in depression but is not thought to 

play a significant role in RLS. 

Serotonin is a neurotransmitter involved in central nervous system and 

gastrointestinal signaling processes.  It is decreased in depression and anxiety but 

not significantly involved in RLS. 

LEAD POISONING 
Lead poisoning in adults 

Risk 

factors 

• Occupational exposure (eg, lead paint, 

batteries, ammunition, construction) 

Clinical 

features 

• GI (abdominal pain, constipation, anorexia) 

• Neurologic (cognitive deficits, peripheral neuropathy) 

• Hematologic (anemia) 

Laboratory 

findings 

• Anemia 

• Elevated venous lead level 

• Elevated serum zinc protoporphyrin level 

• Basophilic stippling on peripheral smear (BUT no ringed 

sideroblasts). 

In addition to the clinical presentation consisting of nonspecific general 

manifestations (eg, fatigue), other features include: 

• Neuropsychiatric manifestations (eg, short-term memory 

loss, sensorimotor neuropathy, headaches, ataxia, psychosis) 

• Gastrointestinal manifestations (eg, abdominal pain, constipation) 



• HTN and possible nephrotoxicity (eg, elevated creatinine) 

Inhibition of enzymes responsible for heme and RNA synthesis in both bone 

marrow and mature erythrocytes can lead to microcytic anemia with basophilic 

stippling, and impaired purine metabolism can result in hyperuricemia. 

Once absorbed (in adults, 

predominantly via the lungs), lead 

distributes throughout the blood, 

bones, and other organs, affecting 

cell function throughout. Lead 

is predominantly stored in the 

skeleton and is released slowly, 

potentially exerting its pathologic 

effects over 

decades. Diagnosis depends on 

establishing a history of lead 

exposure accompanied by 

corroborating physical examination findings (eg, neurologic manifestations) and 

elevated blood lead levels. Removal from the lead source and chelation therapy is 

the treatment for those with symptoms and/or markedly elevated levels. 

The treatment for symptomatic lead poisoning is chelation therapy with an agent 

such as calcium disodium EDTA. It is important to separate the patient from 

further lead exposure as the chelating agent may otherwise increase lead 

absorption from the source. 

………… 

Allopurinol is a XO inhibitor used as urate-lowering therapy to prevent recurrent 

gout. This patient has hyperuricemia from lead-induced inhibition of purine 

synthesis, but no inflammatory arthritis suggestive of gout. Urate-lowering therapy 

would be unlikely to improve the neuropsychiatric and other symptoms related to 

lead toxicity. 

Thiamine (vitamin B1) deficiency, seen with alcohol abuse and white rice/cereal-

based diets, manifests as Wernicke-Korsakoff syndrome (eg, nystagmus, 

ophthalmoplegia, ataxia, confabulation) or beriberi (eg, distal and symmetric 

peripheral neuropathy, cardiomyopathy). 

Hypothyroidism can cause a sensory neuropathy and may be associated with 

motor weakness and hyperuricemia.  However, anemia due to hypothyroidism is 

generally either normocytic or macrocytic, without reticulocytosis. 

Alcohol abuse is associated with peripheral neuropathy and occasionally 

ataxia and hyperuricemia.  However, it is also associated with macrocytic anemia 

and transaminase elevations, which are not present in lead poisoning. 



CARBON 
MONOXIDE (CO) 

POISONING 

Carbon monoxide (CO) poisoning 

Epidemiology 

• Smoke inhalation 

• Defective heating systems 

• Gas motors operating in poorly ventilated areas 

Manifestations 

Mild-moderate 

• Headache, confusion 

• Malaise, dizziness, N 

Severe 

• Seizure, syncope, coma 

• Myocardial ischemia, arrhythmias 

Diagnosis 
• ABG: carboxyhemoglobin level 

• ECG ± cardiac enzymes 

Treatment 
• High-flow 100% oxygen 

• Intubation/hyperbaric oxygen (severe) 

ABG = arterial blood gas. 

Acute carbon monoxide (CO) poisoning can result from inhalation of car exhaust 

in a closed space (eg, a garage), a situation often intentionally created in a suicide 

attempt. 

CO causes toxicity by impairing oxygen (O2) delivery and usage in 3 ways: 

• CO binds to hemoglobin with greater affinity than O2, causing a 

large reduction in O2-carrying capacity. 

• CO triggers a left shift in the hemoglobin dissociation curve, decreasing 

O2 unloading in the tissues. 

• CO disrupts oxidative phosphorylation (ox-phos) in mitochondria. 



Patients with CO poisoning typically develop clinical manifestations of cerebral 

hypoxia, including headache, dizziness, 

and confusion. Severe intoxication can 

cause myocardial ischemia, seizure, 

coma, and death. Vital signs are often 

largely unremarkable. Pulse oximetry is 

usually normal, because the oximeter 

cannot differentiate between 

oxyhemoglobin and 

carboxyhemoglobin. Laboratory results 

can show an anion gap metabolic 

acidosis (AGMA) due to lactic 

acidosis from peripheral tissue hypoxia. 

Permanent hypoxic brain injury can 

occur, indicated by MRI 

showing bilateral hyperintensity of the globus pallidus, an area highly sensitive to 

hypoxic conditions. 

…………………. 

Acute salicylate toxicity typically causes AGMA as well as tachypnea (leading to a 

primary respiratory alkalosis and mixed acid-base disorder); however, hypoxic 

findings on brain MRI are not expected. 

Opioid overdose causes respiratory depression and hypoventilation that may 

lead to hypoxic brain injury.  However, elevated respiratory rate, normal 

O2 saturation on room air, and reactive (rather than pinpoint) pupils are NOT 

consistent with opioid overdose. 

Severe hypothermia (ie, body temperature <28 C) is typically required to cause 

LOC. Bradycardia and a reduced RR are expected with such a degree of 

hypothermia. 

Methanol or ethylene glycol intoxication can cause unresponsiveness and AGMA; 

however, these diagnoses are made less likely by absence of papilledema and 

normal renal function, respectively. 

ALCOHOL 
WITHDRAWAL 

Acute confusion, disequilibrium, restlessness, and visual/tactile hallucinations 

raise strong suspicion for alcohol withdrawal. Although ~14% of people in the 

United States have alcohol use disorder, it is often masked until alcohol intake is 

abruptly reduced or stopped, as likely occurred when this patient changed his living 

situation from living alone to living with his parents. 

Alcohol is a strong CNS depressant that enhances GABA (inhibitory) signaling and 

reduces NMDA (excitatory) signaling. Most patients with alcohol use disorder 

develop a new homeostasis whereby the depressant effects of alcohol are 



required to counterbalance innate CNS excitatory signaling; therefore, reduced 

alcohol consumption can result in rebound CNS overexcitation. 

Manifestations usually begin 6-24 hours after alcohol cessation and include 

anxiety, agitation, tremor, diaphoresis, and nausea. More severe cases are marked 

by ≥1 of the following: 

• Alcohol hallucinations: visual hallucinations that often prominently 

feature insects or animals 

• Delirium tremens (DTs): rapid-onset delirium, agitation, and 

extreme autonomic instability, including fever, sinus tachycardia, HTN, 

and diaphoresis 

• Withdrawal seizures:  general tonic-clonic seizures that often occur in 

rapid succession 

Alcohol withdrawal is treated primarily with benzodiazepines. This class of 

medications activates the GABA A receptor, which dampens excitatory signaling 

and somewhat replaces the effect of alcohol. Long-acting benzodiazepenes (eg, 

chlordiazepoxide) help reduce the rate of recurrent withdrawal or seizures, 

leading to a smoother clinical course. Significant electrolyte abnormalities and 

dehydration are also often present, so electrolyte and fluid replacement is 

generally required. 

……………………………. 

Thiamine deficiency is common in patients with alcohol use disorder. It can cause 

Wernicke encephalopathy, which is associated with delirium, ataxia, and oculomotor 

dysfunction. However, autonomic instability and visual hallucinations are atypical. 

BRAIN DEATH Brain death is defined as the irreversible cessation of brain activities. Interestingly, 

the criteria for brain death are not uniform in different countries, but the essential 

elements in all such criteria include: (1) evaluating cortical and brain stem 

functions, and (2) proving the irreversibility of brain activity loss (e.g., sufficient 

observation length, no hypothermia, etc.).   

Brain death is a clinical diagnosis. The characteristic findings are absent cortical and 

brain stem functions. The spinal cord may still be functioning; therefore, DTRs 

may be present. An isoelectric EEG can be used as a confirmatory test, but it is 

NOT absolutely necessary. Other diagnostic tools (e.g., Doppler USG, 

angiography) can demonstrate CBF cessation, but these are NOT commonly 

employed. 

……………….. 

Pupillary light reaction and oculovestibular reaction are absent in patients with 

brain death, thereby reflecting global brainstem unresponsiveness. 



The HR fails to accelerate after atropine injection because vagal control of the 

heart is lost, and the HR becomes invariant. 

An apnea test shows no spontaneous respiration at Pco2 values of 50 mmHg 

and more, thereby demonstrating no functioning of the lower brainstem centers. 

HEARING LOSS SNHL: 

Loud noises may induce sensorineural hearing loss (SNHL) via both mechanical 

damage and metabolic overload of cochlear hair cells.  Affected individuals (eg, 

those with excessive occupational noise exposure) generally experience 

bilateral, high-frequency SNHL.  Although patients may not initially notice the 

hearing loss, continued exposure can impair the ability to understand speech, 

impact quality of life (eg, social isolation), and raise safety concerns (eg, while 

driving). 

Military personnel are often exposed to loud noises, with pilots being especially at 

risk (due to jet engine noise). Therefore, people serving in the US military (even if 

not in combat) are required to have regular hearing evaluations.  For civilians, 

public health agencies (eg, US Occupational Safety and Health Administration) 

impose limits on occupational noise exposure. Employers in many high-risk fields 

(eg, manufacturing, mining) are required to provide hearing protection (eg, 

earplugs) and conduct screening hearing evaluations. 

Unfortunately, noise-induced hearing loss is usually permanent; therefore, 

management is aimed at preventing further loss. 

………………. 



Abnormal bone deposition leading to decreased ossicular mobility (otosclerosis) 

causes conductive hearing loss rather than SNHL.  In addition, otosclerosis usually 

results in asymmetric hearing loss, is unrelated to noise exposure, and is most 

commonly seen in younger patients. 

Due to frequent, rapid changes in altitude, pilots are at increased risk of 

barotrauma, which can cause diverse hearing loss patterns (eg, conductive or 

sensorineural, symmetric or asymmetric).  However, patients typically feel ear pain 

or pressure, and examination often shows abnormalities (eg, middle ear effusion, 

tympanic membrane retraction). 

Ossification of the cochlea can result in permanent high-frequency hearing 

loss.  However, it generally has a more severe presentation and follows from 

significant risk factors (eg, severe otosclerosis, meningitis, temporal bone 

fracture).  Noise exposure is not a risk factor. 

Tympanic membrane fibrosis is often an asymptomatic, incidental finding on ear 

examination.  It can be a sequela of otitis media or barotrauma but is not 

associated with noise exposure. 

Presbycusis: which affects >50% of adults by age 75 and initially involves the high 

frequencies.  Presbycusis is likely caused by cochlear hair cell loss and cochlear 

neuron degeneration. Patients with presbycusis often hear well in one-on-one 

conversations in a quiet room; however, this ability declines in the presence of 

competing noise (eg, restaurants).  The ability to understand speech is often 

significantly impaired because many consonant sounds (eg, "t" and "s") are high 

frequency, leading patients to report they can "hear" but not "understand" 

others. Some pts report tinnitus. 

There is no curative treatment for presbycusis. Hearing aids can be helpful, 

although their benefit may be limited if hearing loss is severe or if patients have 

an intolerance to louder sounds due to auditory recruitment (whereby the 

functioning cochlear hair cells attempt to compensate for their damaged 

neighbors).  Therefore, management also includes family education (eg, limit 

background noise, look directly at the patient when speaking). 

………. 

- Vestibular schwannoma: Asymmetric SNHL. 

- Cholesteatomas are erosive, expansile collections of squamous cell debris in the 

middle ear.  They typically present with recurrent otorrhea and asymmetric 

conductive hearing loss (Weber lateralizes to affected ear, BC > AC in affected 

ear). 

- Ménière disease causes SNHL that is usually asymmetric.  It also typically 

presents with recurrent episodes of vertigo with aural fullness and tinnitus. 



AMINOGLYCOSIDES A patient who was recently prescribed gentamicin now has new-onset hearing loss, 

imbalance, and a sensation of objects moving (oscillopsia). This presentation is 

consistent with aminoglycoside ototoxicity.  

The risk of aminoglycoside ototoxicity is increased in patients with bacteremia, 

hepatic or renal dysfunction, or when used in combination with another 

potentially ototoxic medication. 

Aminoglycoside ototoxicity can damage hair cells in the cochlea (causing hearing 

loss) and/or the vestibular system (causing imbalance). Therefore, patients 

have varying clinical features, including the following: 

• Bilateral, but NOT necessarily symmetric, hearing loss (e.g., right > left 

screening whisper test). Patients with a positive whisper test require a 

formal audiogram.  

• Imbalance and oscillopsia because bilateral vestibular systems 

are affected (rather than true vertigo, which generally occurs when 1 side is 

affected). 

• A positive head thrust test (ie, inability to maintain visual fixation during 

forced, rapid head movement). This test evaluates the vestibuloocular 

reflex, which is affected by peripheral but not central vestibulopathies. 

Management of patients with aminoglycoside toxicity requires immediate 

discontinuation of the medication to prevent further damage. 

………….. 

In contrast to this patient, those with benign paroxysmal positional vertigo (BPPV) 

have brief (<1 minute), episodic vertigo stimulated by specific head movements (eg, 

rolling over in bed, looking up).  In addition, BPPV is not associated with hearing 

loss and is confirmed with the Dix-Hallpike maneuver (vertigo and nystagmus on 

quickly lying back into a supine position with the head rotated 45 degrees) rather 

than the head thrust test. 

Poorly controlled diabetes can cause autonomic dysfunction (eg, gait imbalance, 

"dizziness" while standing) due to postural hypotension.  However, it does not cause 

a positive head thrust test, oscillopsia, or hearing loss, making this diagnosis 

unlikely. 

 

 

 

 

 



ANGLE CLOSURE 
GLAUCOMA (ACG) 

Angle-closure glaucoma (ACG) 

Clinical 

features 

• Symptoms: headache, ocular pain, nausea, decreased visual 

acuity 

• Signs: conjunctival redness; corneal opacity; fixed, mid-

dilated pupil 

Diagnosis 
• Tonometry (measures intraocular pressure) 

• Gonioscopy (measures corneal angle) 

Treatment 

 

* 

** 

*** 

• Topical therapy: multidrug topical therapy (eg, timolol, 

pilocarpine, apraclonidine) 

 

• Systemic therapy: acetazolamide (consider mannitol) 

 

• Laser iridotomy 

The incidence is higher in women (especially age >40), Asian and Inuit 

populations, and individuals with farsightedness. 

In patients predisposed to ACG, 

the lens is located more forward 

against the iris, which impairs the 

normal flow of aqueous humor 

through the pupil into the anterior 

chamber, thereby increasing IOP. 

Sudden angle closure can then 

occur due to pupillary dilation 

from anticholinergic medications 

(eg, tolterodine), 

sympathomimetics, or low 

ambient light.  

***Sulfonamides (eg, TMP-SMZ) 

can occasionally trigger ACG due 

to swelling of structures (eg, lens, 

retina, choroid) in the posterior 

chamber. 

Examination findings in ACG 

include conjunctival injection, corneal edema, palpable firmness of the eyeball, 

and a fixed, mid-dilated pupil.   

The diagnosis is confirmed by gonioscopy to visualize the corneal angle 

and/or tonometry to measure IOP. 

………………….. 



Cluster headache can cause acute periorbital pain, conjunctival injection, and 

lacrimation. However, it is more common in young men and typically causes short-

lived (minutes), recurrent attacks associated with autonomic symptoms (eg, 

miosis, lacrimation). Nausea/vomiting and a fixed, mid-dilated pupil are unexpected. 

Optic neuritis causes ocular pain, acute vision loss, and an afferent pupillary defect. 

It is often seen as a manifestation of multiple sclerosis. Optic neuritis most 

commonly occurs in women age <50 and is not typically associated with 

nausea/vomiting. 

GCA presents in patients age ≥50 with unilateral headache and can cause 

decreased visual acuity due to anterior ischemic optic neuropathy. However, 

vomiting and conjunctival erythema are not typical. Although an elevated 

erythrocyte sedimentation rate (ESR) is sensitive for GCA, this test can be elevated in 

numerous other conditions (eg, UTI), and older patients commonly have values 

above reported laboratory reference ranges: 

                  ***       Age-corrected normal ESR = [age + 10] ÷ 2 

INFECTIOUS 
KERATITIS 

 

Common causes of corneal abrasion include trauma (eg, fingernail, paws), foreign 

body (eg, paper, wood, glass) lodging under the lid, and contact lens use leading 

to a corneal epithelial defect. Abrasions can also occur without obvious corneal 

trauma. Patients typically develop severe eye pain and can further damage the 

surface by rubbing or washing the eye repeatedly. They ultimately can 

have photophobia with reluctance to open the eye and a foreign body sensation. 



Visual acuity may be normal or reduced. Fluorescein examination is notable for a 

corneal staining defect. Indications for ophthalmology referral include:  

1. Ulceration,  

2. Pus,  

3. Drop in visual acuity (e.g., blurry vision), or  

4. Lack of healing within 3–4 days. 

If the patient has a corneal abrasion, but he does not complain of eye pain.  This 

indicates a likely CNV lesion.  CN V (trigeminal nerve) contains sensory fibers in its 3 

branches; the V3 (mandibular) branch also contains motor fibers.  The 

V1 (ophthalmic) branch carries sensory fibers to the scalp, forehead, upper 

eyelid, conjunctiva, cornea, nose, and frontal sinuses.  Damage to the V1 branch 

(specifically to the nasociliary nerve mediating the afferent limb of the corneal 

reflex) causes corneal anesthesia.  Common causes of trigeminal nerve 

dysfunction include tumor, trauma, or prior herpes zoster infection. 

……….. 

The facial nerve (CN VII) is responsible for facial movement, taste in the anterior 

2/3 of the tongue, lacrimation (via the greater petrosal/vidian nerves), salivation (via 

chorda tympani), and eyelid closure.  The facial nerve also carries sensory fibers 

supplying sensation to parts of the external ear and the nasopharynx. 
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PEDIATRICS 

GENERAL PRINCIPLES 
Epiglottitis 

Epiglottitis 

Microbiology • Haemophilus influenzae type b (Hib) 

Clinical features 

• Distress (tripod position, sniffing position, stridor) 
• Dysphagia, dysphonia 
• Drooling 
• High fever 

X-ray • "Thumb sign" (enlarged epiglottis) 

Management 
• Endotracheal intubation 
• Antibiotics 

Prevention • Immunization against Hib 

Epiglottitis is a potentially life-threatening infection of the epiglottis and adjacent 
pharyngeal structures.  Most cases are thought to arise via pathogen penetration 
into the epiglottal epithelial 
layer after injury (eg, viral 
infection, mechanical trauma 
from food).  Pathogens are 
typically nasopharyngeal 
bacteria, such as H 
influenzae species 
and Streptococcus 
species.  Although rates of 
epiglottitis due to H 
influenzae type b (Hib) have 
dramatically declined since 
widespread immunization 
against Hib, it remains the most 
commonly isolated 
pathogen.  Therefore, lack of vaccination is a risk factor for the development of 
epiglottitis.  Immune deficiency is a less strongly associated risk factor for pediatric 
epiglottitis. 

Symptoms of epiglottitis include rapid onset of fever, sore throat, muffled 
voice, drooling, and stridor.  Patients classically sit in a tripod position to optimize 
airflow.  Examination of the oropharynx is often normal, but pooled oral secretions 
and/or edema of supraglottic structures may be seen.  Although diagnosis is 
confirmed by visualization of an inflamed epiglottis, urgent management should be 
pursued to secure the airway (eg, intubation) due to risk of airway obstruction. 



………………….. 

Obesity is associated with chronic comorbidities (eg, hypertension, dyslipidemia, 
obstructive sleep apnea) as well as increased postoperative and nosocomial 
infection risk in adults. Diabetes mellitus is associated with higher rates of 
epiglottitis in adults, but lack of immunization is the most significant risk factor 
for children. 

Inadequate dental hygiene may cause mandibular molar infections, leading to 
cellulitis of the submandibular space (Ludwig angina).  Manifestations include fever, 
drooling, muffled voice, stridor, and dysphagia.  However, patients typically have 
tender, bilateral induration of the submandibular area, often with elevation of the 
floor of the oropharynx. 

Secondhand smoke is associated with increased rates of childhood middle ear 
disease, dental caries, and lower respiratory tract infections (eg, pneumonia) but 
not epiglottitis. 

General Most children are ready to begin toilet-training at age 2-4 years with the acquisition 
of the following skills: 

• Walking 
• Imitating others' actions (eg, sitting on toilet) 
• Following 2-step commands 
• Removing pants 
• Communicating the need to urinate and stool 
• Voluntarily controlling sphincters 

Premature initiation of toilet-training can prolong the duration of training.  Once 
developmentally ready, most children master daytime continence within months, 
but nighttime continence can sometimes take years to accomplish.  Parents should 
be reassured that bedwetting is normal before age 5.  Also, boys generally 
complete toilet-training later than girls.  Most cases even beyond age 5 resolve 
spontaneously but often require intervention due to family and child frustration 
or embarrassment. 

………………. 

Enuresis alarm therapy and initiation of desmopressin are considered first-line 
therapies in patients seeking treatment for nocturnal enuresis, defined by urinary 
incontinence in children age ≥5.  These interventions are unnecessary in a 4-year-old 
with occasional episodes of incontinence. 

When incontinence persists beyond age 4, urinalysis should be performed to screen 
for urinary tract infection, diabetes mellitus, and diabetes insipidus.  These 
comorbidities are unlikely in an otherwise asymptomatic young child who is 
gradually achieving complete continence. 

Bladder ultrasound can help identify bladder dysfunction, which can present with 
enuresis.  However, other expected symptoms include daytime incontinence, weak 



stream, or hesitancy. Isolated, occasional nocturnal enuresis does not 
warrant imaging. 

Secondary enuresis, or return of incontinence after ≥6 months of dryness, can be 
caused by social stressors (eg, divorce, new school) and may improve by addressing 
such stressors in therapy.   

Punishment (eg, restriction of activities, corporal punishment) can lead to increased 
stress and anxiety, resulting in prolonged bedwetting.  Encouragement and positive 
reinforcement should be provided when the child demonstrates readiness and 
succeeds in staying dry. 

Developmental 
milestones 

Developmental milestones during first year of life 

Age 
(months) 

Gross Motor Fine Motor Language 
Social/ 

cognitive 

2 
Lifts head/chest 
in prone 
position 

Hands 
unfisted 50% 
of the time 
 
Tracks past 
midline 

Alerts to 
voice/soun
d 
 
Coos 

Social 
smile 
 
Recognizes 
parents 

4 

Sits with trunk 
support 
 
Begins rolling 

Hands mostly 
open 
 
Reaches 
midline 

Laughs 
 
Turns to 
voice 

Enjoys 
looking 
around 

6 

Sits 
momentarily 
propped on 
hands 
(unsupported 
by 7 months) 

Transfers 
objects hand 
to hand 
 
Raking grasp 

Responds 
to name 
 
Babbles 

Stranger 
anxiety 

9 
Pulls to stand 
 
Cruises 

3-finger 
pincer grasp 
 
Holds bottle 
or cup 

Says 
"dada," 
"mama" 

Waves 
"bye" 
 
Plays "pat-
a-cake" 

12 

Stands well 
 
Walks first 
steps 
independently 
 

2-finger 
pincer grasp 

Says first 
words 
other 
than "dada,
" "mama" 

Separation 
anxiety 
 
Comes 
when 
called 



Throws ball 

Evaluation for developmental delay includes assessment of motor, cognitive, 
social/emotional, and verbal milestones.  If a child is meeting gross and fine motor 
milestones for her age of 9 months (stands unassisted for a short time, throws 
objects, holds utensils).  Physical therapy is not indicated.  Cognitively, infants 
develop object permanence at age 6-12 months and realize when specific people or 
objects are not present.  This is demonstrated by the ability to find a toy covered by 
a hand as well as by separation anxiety, which usually manifests at age 9-18 
months when parents leave the room or at bedtime.  The physician should reassure 
the mother that separation anxiety is normal at 9 months and should improve 
over time. 

A concerning feature is a delay in verbal milestones.  At age 9 months, the 
child should be babbling; using small, nonspecific words (eg, "mama," "dada"); and 
responding to her own name.  A delay in verbal milestones and a history of recurrent 
otitis media should raise a concern for a hearing problem and the need for 
an audiology evaluation. 

…………………… 

Normal childhood separation anxiety should be distinguished from separation 
anxiety disorder.  In the latter, children have an unreasonable fear of being 
separated from a loved one and can present with severe symptoms, such as panic 
attacks and vomiting.  Children with these symptoms should undergo a 
psychological evaluation. 

If a child interacts with the physician, with no concerning findings on history or 
physical examination aside from her verbal delay.  A social services consult is not 
required. 

Every well-child examination should include an assessment of developmental 
milestones, as prompt recognition allows for early intervention with therapies to 
optimize both skill acquisition and overall long-term health. 

By 6 months, a child should be able to sit momentarily on propped hands and begin 
to sit unsupported.  Transferring objects from one hand to another is also a 6-month 
motor milestone; however, crawling and pulling to a stand is not expected for 
another few months. Stranger anxiety is a normal phase of cognitive and social 
development that can begin as early as age 6 months and last until age 18-24 
months (0.5-2y). 

By age 6 months, primitive reflexes (eg, Moro, grasp) have typically 
already disappeared as the infant initiates purposeful movement of the 
extremities.  The tongue protrusion reflex also disappears by age 4-6 months, 
allowing for coordination to ingest solid foods at this age.  The Babinski reflex is the 
only primitive reflex that may persist in healthy children up to age 2 years but can 
disappear as early as age 12 months. 

Routine well-child visits are an opportunity to assess growth and development, as 
delays can signify a serious medical condition.  Infants grow rapidly during the first 6 



months of life, gaining approximately 1 oz (30 g) a day for the first 3 months and 
doubling their birth weight by age 4 months.  By age 12 months, an infant's weight 
triples and height increases by 50% (x3 W, x1.5 L at 12 months). 

At age 12 months, an infant should stand unassisted and walk while holding objects 
for support.  Although infants may begin to take independent steps at age 12 
months, it is considered developmentally normal to not walk independently until 
age 15 months. A 12-month-old infant typically uses a 2-finger pincer grasp (ie, 
thumb and first finger) to pick up objects and eat table foods. Saying at least 1 
word other than "mama" and "dada" is typical language development at this age, 
and an infant should also be able to follow a 1-step command (eg, come when 
called) accompanied by a gesture. 

Patients may not demonstrate full language abilities at the physician's office due to 
shyness in an unfamiliar environment. 



Down syndrome 

Down syndrome is the most common condition caused by a chromosomal 
abnormality.  Although prevalence 
correlates with increasing maternal age, 
children of young women can also be 
affected.  Patients who are not identified 
on prenatal testing (e.g., rural areas) are 
typically recognized by physical 
examination at birth.  Neonates with Down 
syndrome often have low birth weight (eg, 
<2.5 kg [5.5 lbs]) and dysmorphic features, 
including upslanting palpebral fissures, 
epicanthic folds, and a single palmar crease. 

Hypotonia is a prominent finding and can present with poor feeding due to a weak 
suck.  On examination, an infant with weak muscle tone may have a protruding 
tongue.  In contrast to infants with normal tone who have extremities flexed toward 
their bodies when held vertically, those with low tone may slip through the 
examiner's hands with arms and legs extended and floppy.  Diagnosis is confirmed 
by an additional copy of chromosome 21 on karyotype. 



………………. 

Beckwith-Wiedemann syndrome is a genetic condition characterized by 
macrosomia, hemihyperplasia (asymmetric overgrowth of one side of the body), 
omphalocele, and macroglossia. 

Fragile X syndrome is an X-linked disorder that may present with hypotonia in 
infancy but does not typically 
cause low birth weight (no LBW). 

Infant botulism classically 
presents with hypotonia and 
descending paralysis following 
ingestion of honey or dust 
contamined with C 
botulinum spores. This condition 
is unlikely in a 1-day-old and 
would not result in low birth 
weight (LBW) or upslanting 
palpebral fissures.  Signs of 
oculobulbar weakness (eg, ptosis) 
would be present. 

Prader-Willi syndrome (PWS) is 
due to loss of paternally inherited 
genes on chromosome 15 and can 
present in infancy with 
hypotonia.  However, patients 

with PWS have hypogonadism and almond-shaped eyes rather than upslanting 
palpebral fissures. 



Kawasaki disease 

Kawasaki disease (KD) is a systemic vasculitis that most commonly presents at age 
<5 in children who are of East Asian ancestry.  In addition to prolonged fever (≥5 
days), patients have at least 4 of the 5 following mucocutaneous findings: 

• Conjunctivitis:  Bilateral, nonexudative, limbus sparing 
• Oral mucosal changes:  Erythema, fissured lips, "strawberry tongue" 
• Polymorphous rash 
• Extremity changes:  Erythema, edema, desquamation of the hands and feet 
• Cervical lymphadenopathy:  >1.5-cm node 

Diagnosis is often delayed in children age >5 due to the relatively infrequent 
incidence of KD in this age group.  A high index of suspicion must be maintained, as 
the diagnostic physical findings do not present in a particular order and may not 
manifest until the second week of illness, as in this patient.  Treatment is with 



intravenous immunoglobulin within 10 days of fever onset to decrease the risk of 
coronary artery aneurysm. 

………………. 

Koplik spots are erythematous buccal or pharyngeal lesions that are pathognomonic 
for measles; they typically develop and disappear prior to the onset of the measles 
rash, which spreads in a cephalocaudal pattern.   

Petechiae would be expected in Rocky Mountain spotted fever, which can present 
with rash and fever.  Patients often have severe abdominal pain, and the rash 
typically spreads from the extremities toward the trunk. 

Scarlet fever may present with fever, exudative pharyngitis, and a sandpaper-like 
rash most prominent along the skinfolds (eg, axillae, groin).  

Infectious mononucleosis caused by Epstein-Barr virus may present with prolonged 
fever and splenomegaly.  Patients typically have an exudative pharyngitis and 
posterior cervical lymphadenopathy. Splenomegaly would not be expected in KD. 

Kawasaki disease 

Epidemiology 
• 90% age <5 
• Increased incidence in East Asian ethnicity 

Diagnostic 
criteria 

Fever ≥5 days plus ≥4 of the following findings: 
• Conjunctivitis: bilateral, nonexudative 
• Mucositis: injected/fissured lips or pharynx, 

"strawberry tongue" 
• Cervical lymphadenopathy: ≥1 lymph node >1.5 cm in 

diameter 
• Rash: erythematous, polymorphous, generalized; 

perineal erythema & desquamation; morbilliform 
(trunk, extremities) 

• Erythema & edema of hands/feet 

Treatment Aspirin plus intravenous immunoglobulin 

Complications 
• Coronary artery aneurysms 
• Myocardial infarction & ischemia 

This infant with ventricular dysfunction and coronary artery abnormalities during a 
prolonged, febrile illness likely has Kawasaki disease (KD).  KD is an acute vasculitis 
characterized by ≥5 days of fever and ≥4 criteria: nonexudative conjunctivitis (eg, 
injected conjuctivae); mucositis (eg, pharyngitis); edema/erythema of hands/feet 
(eg, bilateral lower extremity edema); polymorphous rash (eg, macular rash with 
areas of confluence); and cervical lymphadenopathy >1.5 cm. 

Although KD is self-limited, untreated patients are at risk for developing life-
threatening cardiovascular sequelae, particularly coronary artery aneurysms.  The 
dilated arteries are prone to thrombosis, potentially leading to myocardial ischemia 
and death.  Left ventricular (LV) dysfunction due to systemic or myocardial 



inflammation may occur and, in young children, manifests as tiredness, poor 
feeding, and diaphoresis during feeds.  Lower extremity edema and hepatomegaly 
occur with progressive LV overload.  Tachypnea, tachycardia, and an S3 gallop on 
auscultation are characteristic. 

Prolonged fevers (>10 days), delayed treatment with intravenous immunoglobulin 
(IVIG), and age <1 are risk factors for cardiac complications.  Most aneurysms regress 
over time, and LV dysfunction typically improves with intravenous immunoglobulin 
administration. 

………………………… 

Coxsackievirus is the most common cause of pediatric myocarditis and presents with 
fever, LV dysfunction, and heart failure.  Coronary artery abnormalities are not 
seen.  In addition, the rash of coxsackievirus classically presents as papulovesicular 
lesions on the hands, feet, and mouth. 

Acute rheumatic fever (ARF) is a potential complication of untreated group A 
streptococcal pharyngitis.  ARF is characterized by fever, carditis, arthritis, 
subcutaneous nodules, rash (ie, erythema marginatum), and Sydenham chorea.  It is 
exceedingly rare in infancy and is not associated with coronary artery abnormalities. 

Neisseria meningitidis meningitis 
is rare in infants and presents 
suddenly (over hours) with fever, 
rash (often petechial), and 
lethargy.   

Cardiac manifestations 
in systemic lupus 
erythematosus (SLE) include 
pericarditis, myocarditis, Libman-
Sacks endocarditis, and coronary 
artery disease.  Aside from 
neonatal lupus, SLE is rare in 
infancy and does not present 
acutely with high fevers. 

Takayasu arteritis (TA) is 
characterized by large-vessel (eg, 
subclavian artery) inflammation, 
but coronary artery abnormalities 
can develop.  However, TA 
presents with gradual symptoms 
of arterial dilation or occlusion 
(eg, limb pain, lightheadedness) 
in patients age >10. 



Neonatal weight 
loss 

Dry, flaky, peeling skin of the hands and feet is expected as the 
skin adjusts to the dry extrauterine environment.  The 
appearance of "pink stains" or "brick dust" in neonatal diapers 
represent uric acid crystals.  Uric acid excretion is especially 
high at birth and decreases until adolescence, when adult 
levels are observed.  Uric acid crystals are commonly seen 
during the first week as the mother’s milk is coming in, or in 
later months with the morning void after the infant begins to 
sleep through the night. 

Healthy neonates normally lose up to 7% of their birth weight 
in the first 5 days of life due to excretion of excess fluid acquired in utero and during 

labor.  The weight loss is more pronounced 
in exclusively breastfed infants as the 
mother's milk supply gradually increases to 
meet infant demands.  Frequent 
breastfeeding should be encouraged, and 
education about dehydration should be 
provided. 

Signs of dehydration include dry mucous 
membranes, a sunken fontanelle, and 
decreased urine output.  As a general rule, 
the number of wet diapers should equal age 
in days for the first week of life.  For 

example, a 4-day-old neonate should have >4 wet diapers per day.  After the first 
week, infants should have >6 wet diapers per day.  Birth weight should be regained 
by age 10-14 days. 

……………… 



Breast milk fortified with powdered infant formula may be used for infants with 
failure to thrive (FTT) or for preterm infants but is not recommended for physiologic 
neonatal weight loss. 

IV fluids should be reserved for dehydrated infants who cannot ingest adequate oral 
nutrition.  

Serum electrolytes, particularly serum sodium, can be used as a measure of 
dehydration.  Infants who lose >7% of birth weight or appear dehydrated on 
examination are at risk for life-threatening hypernatremic dehydration.   

Formula supplementation can be considered in infants who have lost >7% of birth 
weight despite optimization of breastfeeding. 

Infants have immature kidneys that cannot reabsorb sodium effectively.  Plain water 
should never be given to infants age <6 months as it can dilute the blood, resulting 
in dangerous hyponatremia and seizures. 

Parents should be reassured that urinary uric acid crystals rarely represent a 
disorder of purine metabolism (eg, Lesch-Nyhan syndrome).  No workup is necessary 
if the infant is feeding, growing, and urinating normally. 

Intraosseous 
venous (IO) access 

Hypovolemic or septic shock require emergency fluid resuscitation.  When 
intravenous access cannot be obtained in emergency cases, intraosseous (IO) access 
should be attempted immediately.  IO access requires less skill and practice than 
central line placement, and clinical trials have demonstrated IO lines to be safer and 
faster than central lines.  IO catheters provide a cannula large enough to deliver 
fluids and medications rapidly and to obtain blood samples for laboratory testing. 

The most common site for IO access is the proximal tibia due to its wide, flat surface 
and distance from the sternum in case cardiopulmonary resuscitation is performed 
simultaneously.  However, any large bone can be used.  IO catheters can be placed 
manually or with a driver.  Contraindications to IO placement include infection (eg, 
cellulitis) overlying the access site, fracture or previous IO attempts in the chosen 
extremity, or bone fragility (eg, osteogenesis imperfecta). 

………………. 

Arterial lines are used for continuous blood pressure monitoring and to draw 
laboratory studies. They are not used for fluid resuscitation and should be placed 
after the patient has been resuscitated as the procedure takes time and great skill. 

Central catheters take longer to place than IO lines and require a higher amount of 
procedural skill and practice. Transporting the patient within the hospital will cause 
delays.  A central line can be placed later if necessary when the patient is stable. 

Although nasogastric (NG) fluids are preferred for mild to moderate dehydration 
associated with gastrointestinal disease, they are not recommended in shock, when 
the splanchnic circulation is constricted.  At this point, absorption of enteral fluids 
will not be rapid enough to correct the patient's hypovolemia. 

 



ENDOCRINE AND METABOLIC DISORDERS 
Precocious 
puberty 

 
Precocious puberty: the onset of secondary sexual characteristics in girls age <8 and 
boys age <9.  The initial evaluation of patients with precocious puberty is a bone 
age radiograph, which helps differentiate true precocious puberty from other 
causes of early pubic/axillary hair development (eg, premature 
adrenarche).  Patients with true precocious puberty have increased 
estrogen/testosterone levels that accelerate skeletal maturation, resulting 
in advanced bone age and increased growth velocity. 

The etiology of precocious puberty is categorized as either central (gonadotropin-
dependent) or peripheral (gonadotropin-independent). 

• Central precocious puberty (CPP) results from early activation of 
the hypothalamic-pituitary-gonadal (HPG) axis.  Pulsatile GnRH secretion 
stimulates elevated FSH and LH levels, as seen in this patient. 

• Peripheral precocious puberty (PPP) is caused by gonadal or adrenal release 
of excess sex hormones.  Basal levels of FSH and LH are typically low due to 
negative feedback and remain low following GnRH agonist stimulation. 

Patients with CPP require MRI of the brain (even if female) to evaluate for a 
hypothalamic or pituitary tumor activating the HPG axis.  If MRI is negative, the 
cause is most likely idiopathic precocious puberty, and GnRH therapy can be 
initiated.  GnRH (Leuprolide) desensitizes the pituitary and suppresses FSH and LH 
secretion to slow pubertal progression and maximize height potential. 

……. 



Estrogen-producing ovarian cysts and exogenous estrogen exposure result in PPP à 
low FSH and LH levels. 

Excess peripheral conversion of testosterone to estrogen, as seen with aromatase 
excess, results in precocious puberty in girls but low FSH and LH due to feedback 
inhibition. 

Elevated 17-OHP is found in patients with CAH due to 21-hydroxylase 
deficiency.  Significant increases in DHEAS occur in patients with an adrenal 
tumor.  CAH and adrenal tumors can cause PPP; affected patients have low FSH and 
LH levels. 

Normal ossification of bone occurs in a predictable, age-specific sequence.  This 
ossification can be affected by genetics and nutrition in addition to pathologic 
hormonal causes (eg, excessive estrogen).  
….. 
Rarely, chronic hypothyroidism can present with precocious puberty in addition to 
classic signs of hypothyroidism (eg, constipation, short stature).  TSH is thought to 
inappropriately activate the FSH receptor.  However, the increased estrogens 
produce breast development or vaginal bleeding 

Central PP is distinguished from peripheral PP by an elevated LH level at baseline 
(due to hypothalamic secretion of GnRH) or following stimulation with a GnRH 
agonist.  In contrast, elevated sex hormones in patients with peripheral PP suppress 
LH levels via negative feedback. 

Although CPP is typically idiopathic, it can be the first manifestation of an 
intracranial process even in asymptomatic patients, as in this child. CNS lesions can 
cause PP through endogenous hormone production (eg, GnRH-secreting 
hypothalamic hamartoma, FSH- and LH-secreting pituitary adenomas) or by 
indirectly affecting the HPG axis due to mass effect or increased ICP (eg, 
craniopharyngioma).  Patients with CPP require an MRI of the brain to evaluate 
for hypothalamic or pituitary tumor. 

Medical and psychosocial consequences exist for PP as affected children appear 
different than their peers, and physical changes precede emotional maturity.  Once 
a CNS tumor is excluded, the primary treatment for idiopathic central PP is GnRH 
agonist therapy, which prevents premature epiphyseal plate fusion and maximizes 
adult height potential. 

…. 

Adrenal CT scan or pelvic ultrasound evaluates for adrenal or gonadal tumors, 
respectively, which may cause PPP. 

Reassurance can be provided in cases of isolated premature thelarche or adrenarche 
when bone age is normal. 



Isolated premature adrenarche is caused by early activation of adrenal 
androgens.  Typical manifestations include body odor, oily skin, acne, and pubic and 
axillary hair.  However, estrogen and testosterone levels remain normal; therefore, 
there are no other signs of premature puberty (eg, breast development, testicular 
enlargement) or virilization (eg, clitoromegaly).  Mildly elevated 
dehydroepiandrosterone sulfate present in children with premature adrenarche is 
not sufficient to affect skeletal growth; therefore, bone age is normal in these 
patients. 

Isolated premature adrenarche is generally benign but a risk factor for developing 
polycystic ovary syndrome, type 2 diabetes mellitus, and metabolic syndrome, 
especially in obese patients. 

…………….. 

 Girls with classic congenital adrenal hyperplasia (CAH) present in infancy with salt-
wasting and virilization.  Due to partial 21-hydroxylase deficiency, nonclassic (late-
onset) CAH manifests in childhood with premature pubarche/adrenarche (without 
virilization).  However, significant elevations in androgen levels associated with CAH 
accelerate skeletal maturity, and an advanced bone age is expected. 

Granulosa cell estrogen/progesterone-secreting tumors typically present in middle-
aged women with an ovarian mass and menstrual abnormalities.  In rare cases, 
children with this tumor may have premature breast development and menses due 
to hyperestrogenism, but not isolated acne and pubic hair. 

Malignant testosterone-secreting hepatoblastomas are a rare cause of premature 
adrenarche and occur almost exclusively in boys. 

Short stature Constitutional growth delay is the most common cause of short stature and pubertal 
delay in adolescents.  Affected individuals have a normal birth weight and height, 
but between 6 months to 3 years of age, the height growth velocity slows, and the 
child drops percentiles on their growth curve.  Around 3 years of age, the child 
regains a normal growth velocity and follows the growth curve at the 5th to 
10th percentile.  Puberty and the adolescent growth spurt are delayed, but 
eventually occur.  The child will have a normal growth spurt and reach a normal 
adult height.  Bone age radiographs show a bone age that is delayed compared to 
the chronological age.  

Hypothyroidism can cause growth delay and should be considered in the 
differential.  However, the expected pattern would be normal childhood growth 
followed by an abrupt "falling off the growth curve" when the hypothyroidism 
develops.  An affected patient would also be expected to have other symptoms 
like fatigue, constipation, cold intolerance, and dry hair and skin. 

 

 

 



DKA 

Infection (eg, upper respiratory infection with fever, cough, and 
rhinorrhea) frequently precipitates DKA due to increased catecholamine, cortisol, 
and glucagon release.  Presenting symptoms typically include polyuria, 
polydipsia, abdominal pain, and fatigue.  On examination, patients are 
often dehydrated and breathing rapidly (ie, Kussmaul respirations) to compensate 
for the metabolic acidosis. 

During DKA, serum glucose 
exceeds the threshold for 
reabsorption by the kidneys, 
resulting in glucosuria and an 
osmotic diuresis.  This diuresis is 
accompanied by a net renal loss of 
potassium with depletion of total 
body potassium stores.  However, 
serum potassium levels may be 
normal or elevated because 
acidemia and decreased insulin 
activity cause a potassium shift to 
the extracellular fluid 
compartment. 

Treatment involves gradual fluid repletion and insulin administration.  Insulin 
promotes potassium redistribution to the intracellular fluid 
compartment.  Therefore, intravenous fluids are supplemented with potassium to 
prevent hypokalemia. 

…………. 

Diabetic ketoacidosis in children 

Clinical features 

• Polyuria/nocturia 
• Polydipsia, polyphagia 
• Vomiting, abdominal pain 
• Weight loss, fatigue 
• Kussmaul respirations (deep, rapid breathing) 
• Dehydration 

Laboratory findings 

• Glucose >200 mg/dL 
• Bicarbonate <15 mEq/L 
• pH <7.3 
• Anion gap >14 
• Serum/urine ketones 

Management 
• 10 mL/kg isotonic fluid bolus over 1 hour 
• Insulin infusion + isotonic fluids with potassium 

Complications • Cerebral edema 



BUN and cr are often acutely elevated due to hypovolemia. 

DKA is characterized by an increase in circulating free fatty acids due to an 
underlying relative excess of glucagon to insulin and consequent increase in 
lipolysis. 

 Hepatic gluconeogenesis increases in DKA due to increased circulating glucagon, 
catecholamines, and cortisol. 

Refeeding 
syndrome 

 
Chronic starvation and acute refeeding are potentially life-threatening in patients 
with anorexia nervosa.  Refeeding syndrome is the constellation of pathologic 
derangements resulting from a surge in insulin activity as the body resumes 
anabolism (Flow chart).  Carbohydrate ingestion, whether enteral or intravenous, 
causes pancreatic insulin secretion and cellular uptake of phosphorus, potassium, 
and magnesium.  Phosphorus is the primary deficient electrolyte as it is required for 
energy (adenosine triphosphate).  Deficiencies in potassium and magnesium 
potentiate cardiac arrhythmias in a heart that is already atrophic from prolonged 
malnutrition.  Therefore, aggressive initiation of nutrition without adequate 
electrolyte repletion can quickly precipitate cardiopulmonary failure.  This patient 
has signs of volume overload from heart failure based on increased pulse and 
respiratory rate, jugular venous distension, and bibasilar lung crackles. 

……. 



Aldosterone and cortisol stimulate water resorption, sodium conservation, and 
potassium secretion in an attempt to maintain blood pressure.  These steroid 
hormones are high during starvation but less so during refeeding.  In addition, they 
do not directly impact phosphorus or magnesium uptake. 

Glucagon activity is elevated during starvation but decreased during refeeding. 

Patients with anorexia nervosa have euthyroid hypothyroxinemia, which is 
characterized by normal TSH and normal to decreased serum T4 and T3. 

CAH 

 
 

Classic congenital adrenal hyperplasia (CAH) 

Pathogenesis 
• Autosomal recessive 
• 21-hydroxylase deficiency 

Clinical presentation 

• Salt-wasting syndrome in neonatal boys & girls 
o HoTN 
o Dehydration 
o Vomiting 

• Ambiguous genitalia in girls 

Laboratory findings 
• ↓ Sodium, ↑ potassium, ↓ glucose 
• ↑ 17-hydroxyprogesterone (OHP) 



Treatment 

• Glucocorticoids & mineralocorticoids 
• High-salt diet 
• Genital reconstructive surgery for girls 
• Psychosocial support 

MCC of CAH is 21-hydroxylase deficiency, which results in decreased cortisol and 
aldosterone and increased 17-OHP, the normal substrate for 21-hydroxylase.  17-
OHP is then converted to testosterone in peripheral tissues.  This excess androgen 
production leads to virilization in genotypically female (46,XX) infants. 

Newborn girls with CAH have ambiguous genitalia, ranging from clitoromegaly to a 
curved, underdeveloped phallus with a displaced urethral meatus.  Examination 
also reveals nonpalpable gonads because ovaries are intraabdominal and testes are 
not present.  In contrast, newborn boys with CAH have normal, or sometimes 
hypervirilized, genitalia with palpable testes. 

Treatment includes prompt initiation of glucocorticoid and mineralocorticoid 
therapy.  Although serum electrolytes are typically normal at birth, infants who are 
not identified and treated early are at risk of a potentially fatal adrenal crisis (ie, 
hyponatremia, hyperkalemia, dehydration, shock) at 1-2 weeks of life. 

…………… 

5-Alpha reductase deficiency causes defective conversion of testosterone to 
dihydrotestosterone and classically presents in genotypically male newborns (46,XY) 
with female or undervirilized external genitalia.  In addition, the testosterone level is 
normal. 

Placental aromatase deficiency prevents the conversion of placental androgens into 
estrogens.  Androgen excess causes virilization of the female fetus.  The mother is 
also typically virilized, which is not seen in this case, due to the transplacental 
transfer of androgens. 

Sertoli-Leydig cell tumors produce androgens (eg, 17-OHP, testosterone) and cause 
virilization in female patients; however, presentation is typically in early adulthood, 
not the newborn period. 

In patients with advanced bone age (>2 standard deviations above chronological 
age), LH levels differentiate between peripheral and central precocious puberty. PPP 
can be caused by CAH. 
 
In patients with nonclassic CAH, sufficient glucocorticoid and mineralocorticoid 
levels are maintained; therefore, patients have normal electrolytes (no salt wasting) 
 
Severe, untreated primary hypothyroidism can cause gonadotropin-dependent 
precocious puberty; however, boys typically have premature testicular enlargement 
and short stature, not accelerated linear growth. 

Idiopathic precocious puberty (premature activation of the HPG axis) and pituitary 
microadenomas cause gonadotropin-dependent (central) precocious puberty.  Due 
to continuous activation of the hypothalamus, patients with central precocious 



puberty have either a high basal LH or an LH level that increases with GnRH 
stimulation. 

Klinefelter syndrome (47,XXY) causes primary hypogonadism, which is characterized 
by low testosterone and elevated LH levels.  Patients have a tall stature; however, 
puberty is typically delayed. 

McCune-Albright syndrome is a rare cause of gonadotropin-independent precocious 
puberty that presents with irregular café-au-lait macules and fibrous dysplasia of 
bone. 

T2DM  Although type 2 diabetes is more common in older individuals, the incidence in 
adolescents and young adults is increasing in association with a rise in childhood 
obesity (eg, BMI ≥95th percentile for age).  Excess adiposity contributes to insulin 
resistance, which is aggravated by rising growth hormone levels at puberty.  A 
positive family history of diabetes increases the risk; the incidence is also higher in 
certain racial and ethnic groups (eg, black and Native American patients). 

Other findings associated with insulin resistance include central (visceral) obesity, 
elevated blood pressure, and lipid abnormalities (eg, hypertriglyceridemia, 
decreased HDL levels).  In addition, insulin resistance in type 2 diabetes can be 
associated with the extensive development of acanthosis nigricans, which presents 
as velvety, hyperpigmented patchesin intertriginous areas (eg, neck, axillae). 

…… 
Glucokinase gene mutations are a cause of maturity-onset diabetes of the young, 
which is characterized by decreased secretion of insulin at any given glucose 
level.  However, patients are typically not obese and the hyperglycemia is usually 
mild (<140 mg/dL). 
 
Pancreatic autoantibodies can cause loss of islet cells, leading to type 1 
diabetes.  In type 1 diabetes, there is an absolute insulin deficiency (rather than a 
relative deficiency, as in type 2 diabetes), which leads to increased production of 
ketones and, potentially, diabetic ketoacidosis.  Typical features include rapid-onset 
hyperglycemia, ketonuria (which is absent in this patient), hyperventilation, and 
abdominal pain. 



IODM 

 

The effects of fetal hyperglycemia vary depending on the developmental stage of 
the fetus: 

• First trimester:  The fetus cannot produce insulin during the first trimester 
and therefore cannot protect itself from hyperglycemia.  Hyperglycemia 
during the first trimester can disrupt organogenesis, resulting 
in malformations (eg, congenital heart disease).  Infants whose mothers 
have gestational diabetes are not at increased risk for 
malformations because maternal/fetal hyperglycemia does not develop until 
after organogenesis is complete. 

• Second and third trimesters:  Once the fetal pancreas is sufficiently 
developed, hyperglycemia triggers the release of insulin, which results in 
increased glycogen and fat storage (organomegaly), increased growth factor 
production (macrosomia, or birth weight ≥4 kg [8 lb 13 oz]), and increased 
oxygen consumption (polycythemia). 

IDMs who are macrosomic are more difficult to deliver vaginally, leading to higher 
rates of cesarean delivery (due to failure to progress) and operative vaginal delivery 
(eg, forceps, vacuum); clavicle fractures, brachial plexus injuries, and asphyxia are 
associated with macrosomia.  After delivery, fetal insulin production takes time to 
decrease whereas maternal glucose exposure ends as soon as the umbilical cord is 



clamped.  This often results in a period of neonatal hypoglycemia until insulin levels 
normalize.  Hypoglycemia is the MC complication among IDMs. 

………… 

Risk factors for neonatal sepsis include maternal colonization with group 
B Streptococcus, prolonged rupture of membranes, and chorioamnionitis. 

Normal Moro reflex makes clavicle fracture unlikely. 

Infants exposed to hyperglycemia in the first trimester as a result of poorly 
controlled, prepregnancy diabetes are at higher risk for congenital 
malformations, including microcolon (diagnosed with contrast enema).  However, if 
the mother had gestational rather than prepregnancy diabetes, the infant is not at 
increased risk for congenital malformations.  

Risk factors for congenital hearing loss include congenital cytomegalovirus infection 
and family history of hearing loss.   

Acrocyanosis, or cyanosis of the hands and feet due to benign peripheral 
vasospasm.  Acrocyanosis is a normal finding in newborns, and pulse oximetry shows 
normal oxygen saturation levels. 



Congenital 
Hypothyroidism 

Congenital hypothyroidism 

Clinical 
manifestations 

• Initially normal at birth 
• Symptoms develop after maternal T4 wanes: 

o Lethargy 
o Enlarged fontanelle 
o Protruding tongue 
o Umbilical hernia 
o Poor feeding 
o Constipation 
o Dry skin 
o Jaundice 

Diagnosis 
• ↑ TSH & ↓ free T4 levels 
• Newborn screening 

Treatment • Levothyroxine 

Newborn screening programs universally test for congenital hypothyroidism, which 
is characterized by elevated TSH levels and decreased T4 levels.  This infant's 
jaundice, decreased activity, poor feeding, and hoarse cry are typical symptoms of 
congenital hypothyroidism.  However, most infants with hypothyroidism 
are asymptomatic and identified through newborn screening.  The MCC of 
congenital hypothyroidism worldwide is thyroid dysgenesis (eg, aplasia, hypoplasia, 
ectopic gland).  Prompt recognition and thyroid hormone replacement 
(eg, levothyroxine) is necessary to prevent permanent neurodevelopmental injury. 

……. 

A variety of defects in the synthesis of thyroid hormone can lead to congenital 
hypothyroidism, but these conditions are rare relative to thyroid dysgenesis.  All 
known conditions of defective synthesis are inherited in an AR pattern. 

Maternal iodine deficiency can cause neonatal hypothyroidism; introduction of 
iodine into the infant diet can reverse this condition.  However, iodine deficiency or 
endemic goiter is uncommon in the developed world. 

Deficiency of TSH due to pituitary failure (panhypopituitarism) is a serious condition, 
as it is usually associated with ACTH deficiency and impending adrenal shock.   



The MCC is thyroid dysgenesis (i.e., aplasia, hypoplasia, or ectopic gland), which has 
been incriminated in 85% of cases.  Other causes include inborn errors of thyroxin 
synthesis (10%), and transplacental maternal thyrotropin-receptor blocking 
antibodies (5%).  Infants initially appear normal at birth, but gradually develop 
apathy, weakness, hypotonia, large tongue, sluggish movement, abdominal bloating, 
and an umbilical hernia.  Other signs include pathologic jaundice, difficult breathing, 
noisy respiration, hypothermia, and refractory macrocytic anemia.  Infants initially 
appear normal due to the presence of moderate amounts of maternal hormones in 
the infant's circulation.  For this reason, screening is mandated in all states at birth 
to allow for the early detection, treatment, and consequent improvement of the 
prognosis.  Screening is done by measuring serum T4 and TSH levels.  The treatment 
is levothyroxine (initial dose of 10 mcg/kg, then titrated accordingly). 
……….. 
 Werdnig-Hoffman syndrome is an autosomal recessive disorder that involves 
degeneration of the anterior horn cells and cranial nerve motor nuclei.  It is a cause 
of "floppy baby" syndrome (the other cause is infant botulism). 

Myotonic congenital myopathy is an autosomal dominant disorder characterized by 
muscle weakness and atrophy (most predominant in the distal muscles of the upper 
and lower extremities), myotonia, testicular atrophy, and baldness. 

Rickets  

Nutritional rickets in children 

Risk factors 

• Exclusive breastfeeding 
• Inadequate sun exposure 
• Increased skin pigmentation 
• Maternal vitamin D deficiency 

Clinical 
manifestations 

• Craniotabes (“ping-pong ball” skull) 
• Widening of wrists 
• Delayed fontanel closure 
• Frontal bossing 
• Hypertrophy of costochondral joints (“rachitic 

rosary”) 
• Femoral & tibial bowing once weight-bearing 

Evaluation 

• Serum calcium; phosphorus; alkaline phosphatase; 
parathyroid hormone; 25-hydroxyvitamin D; 
1,25-dihydroxyvitamin D 

• Radiography 

Management • Vitamin D & calcium supplementation 

Nutritional rickets is most commonly caused by deficiency of vitamin D, which is 
necessary for calcium metabolism and skeletal growth.  Risk factors include limited 
sun exposure and increased skin pigmentation.  An exclusive diet of breast milk 



without vitamin D 
supplementation, as in this 
infant, is a major risk factor 
because breast milk alone 
contains inadequate 
vitamin D.  

Deficiency of vitamin D and 
calcium leads to poor bone 
mineralization and 
accumulation of growth 
plate cartilage.  Infants may 
have craniotabes (skull 
bones that depress with 
pressure), as seen here.  Widened wrists may be apparent due to growth plate 
enlargement.  Additional findings include radial/ulnar bowing and delayed fontanel 
closure.  Lower extremity bowing (genu varum) is apparent once children become 
weight-bearing. 

X-ray of rapidly growing skeletal areas (eg, wrists, knees) is a helpful diagnostic 
tool.  X-ray findings include metaphyseal widening with cupping and fraying (white 
arrow), as seen here.  Costochondral joint widening is also classic. 

Treatment includes vitamin D and calcium supplementation. 

……. 

Systemic JIA is an autoimmune inflammatory disorder that presents with fever, 
arthritis, and rash.  In addition, x-ray findings include soft tissue swelling and loss of 
joint space. 

Hurler syndrome is an AR LSD that presents with dysostosis multiplex, a range of 
skeletal findings including shortened and thickened long bones.  Patients also 
typically have coarse facial features (eg, wide nasal bridge, flat midface), 
developmental delay, and frequent infections. 

HIV can be transmitted via breast milk.  However, clinical features in infants include 
HSM, LAD, and FTT.  In addition, milk banks screen donors for infectious disease and 
pasteurize milk to destroy pathogens, including HIV. 

Congenital syphilis is often asx but may cause skeletal abnormalities, including 
craniotabes and osseous destruction of the long bones, not metaphyseal cupping 
and fraying.  Other findings in symptomatic patients include HSM, rash, and LAD. 

Galactosemia 
Galactosemia 

Etiology 

• GALT deficiency 
• Autosomal recessive 
• Galactose accumulation after lactose or 

galactose ingestion 



Clinical 
findings 

• Jaundice & hepatomegaly 
• Vomiting & poor feeding/failure to thrive 
• Cataracts 
• Increased risk for E coli sepsis 

Laboratory findings 

• ↑ Bilirubin, AST, ALT 
• ↓ Glucose 
• Metabolic acidosis 
• + Urine reducing substance 

Diagnosis 
• May be identified on newborn screening 
• Absent red blood cell GALT activity 

Treatment • Galactose-free diet (eg, soy-based formula) 

ALT = alanine aminotransferase; AST = aspartate aminotransferase; 
GALT = galactose 1-phosphate uridylyltransferase. 

GALT is responsible for the metabolization of galactose, found in breast milkand 
cow's milk–based formula, into glucose.  Therefore, newborns with galactosemia 
develop hypoglycemia and accumulation of galactose. 

Presentation typically occurs in the first week of life with vomiting, jaundice, 
and hepatomegaly.  Poor feeding can lead to lethargy, hypotonia, and dehydration 
(eg, sunken fontanelle).  Newborns with galactosemia often fail to gain weight and 
are at risk for Escherichia coli sepsis.  Severe hypoglycemia may also cause seizures 
in the neonatal period.  Cataracts are a characteristic feature that occur in about 
one-third of patients with galactosemia.  They may be present at birth but more 
commonly develop during the first few weeks of life as accumulated galactitol (a 
galactose by-product) deposits in the lens. 



With prompt initiation of a galactose-free diet (eg, soy-based formula), symptoms 
(including cataracts) typically resolve. 

….. 

Advanced maternal age is 
a risk factor for Down 
syndrome, which can 
cause hypotonia, poor 
feeding, and cataracts.  

Fetal alcohol syndrome is 
characterized by facial 
anomalies (eg, smooth 
philtrum, thin vermillion 
border, small palpebral 
fissures). 

Lack of maternal rubella 
vaccination puts the fetus 
at risk for congenital 
rubella syndrome if the 
infection is contracted 
during the first trimester.  Newborns may have 
jaundice, hepatomegaly, and cataracts but 
typically also have microcephaly and a heart 
defect (eg, patent ductus 
arteriosus).  Galactosemia patients have normal 
head circumference and cardiac examination. 

Congenital myotonic dystrophy, an autosomal 
dominant condition, may present with 
hypotonia and poor feeding.  However, cataracts 
do not develop until adulthood in these 
patients. 

Gaucher disease 
Gaucher disease 

Etiology 
• Autosomal recessive, ↑ prevalence in Ashkenazi Jews 
• Glucocerebrosidase deficiency → glucocerebroside 

accumulation in macrophages 

Typical 
features 

• Severe splenomegaly, hepatomegaly 
• Anemia, thrombocytopenia 
• Bony pain 
• Failure to thrive, delayed puberty 

Management • Enzyme replacement 



This patient's condition is most consistent with Gaucher disease, the most common 
lysosomal storage disease.  In Gaucher disease, glucocerebrosidase deficiency 
results in the accumulation of glucocerebroside in lipid-laden macrophages of 
different tissues: 

• Bone marrow infiltration results in anemia and thrombocytopenia. 
• Splenomegaly is severe and typically more prominent than hepatomegaly. 
• Skeletal involvement causes bony pain (eg, "growing pains"). 
• Other common features include FTT (eg, at 5th percentile height and weight 

for age) and delayed puberty (eg, Tanner stage 1 in a 16-year-old girl). 

Patients have a broad range of presentations with varying levels of organ 
involvement, so symptoms can be mild and onset may be delayed. 

…… 

ALL can present with anemia, thrombocytopenia, bone pain, and 
hepatosplenomegaly.  However, leukocyte count would be abnormal, 
lymphadenopathy or fevers are frequently present, and age at onset is typically 
younger. 

Anorexia nervosa should be considered in an adolescent with poor weight gain and 
fatigue.  However, affected patients often have secondary amenorrhea rather than 
delayed sexual maturation.  Anemia can occur over time due to nutritional 
deficiencies, but thrombocytopenia and splenomegaly are not typical features. 

Fanconi anemia also presents with short stature and anemia.  However, diagnosis is 
typically earlier in life due to associated congenital malformations (eg, hypoplastic 
thumbs) and developmental delays.  Pancytopenia (including decreased leukocytes) 
is common, but severe splenomegaly is not typical. 

Wilson disease: HSM, hemolytic anemia, and thrombocytopenia may occur, but 
growth failure and delayed puberty are not typical. 

PKU A deficiency in the phenylalanine hydroxylase results in an inability to metabolize 
phenylalanine into tyrosine, which in turn causes an accumulation of phenylalanine 
and its neurotoxic byproducts.  Untreated patients have severe intellectual 
disability and seizures.  Other classic features include fair 
complexion and musty ("mousy") body odor. 

Newborn screening is extremely important as early diagnosis and treatment can 
allow these patients to live relatively healthy lives with normal intellect.  Most 
infants with PKU are asx initially; diagnosis is typically made from positive newborn 
screening tests.  Tandem mass spectrometry of dried blood spots can detect the 
presence of metabolic products of phenylalanine.  Mass spectrometry screening for 
PKU is mandated in all 50 states and is the most cost-effective screening test.  If 
PKU is suspected later in life, as in this patient, quantitative amino acid analysis will 
show elevated phenylalanine levels. 



Phenylalanine is an essential amino acid, and small amounts are necessary for 
growth and development.  Treatment consists of a low-phenylalanine diet.  Cereals, 
starches, fruits, vegetables, and phenylalanine-free milk formulas are 
recommended.  High-protein foods should be avoided.  Early diagnosis and 
treatment improve the 
prognosis, with most 
treated patients having 
normal mental 
development and a normal 
life span. 

…… 

Aldolase B deficiency 
causes hereditary fructose 
intolerance.  The 
introduction of fruits and 
vegetables into the diet is 
followed by the 
accumulation of fructose-1-
phosphate.  Affected 
infants can present with 
vomiting, poor feeding, and 
lethargy.  Seizures or 
encephalopathy follow if 
fructose is not removed 
from the diet.   

Galactosemia usually presents in the first few days after birth with jaundice, 
hepatomegaly, and failure to thrive after consumption of breast milk or regular 
infant formula. 

A karyotype can diagnose numerical (eg, Down syndrome, Turner syndrome) or large 
structural (eg, Fragile X syndrome) chromosomal abnormalities.  A karyotype is a 
low-yield test for infants with no dysmorphic features. 

 

GSDs Glucose-6-phosphatase deficiency (type I glycogen storage disease, von Gierke 
disease) is caused by deficient glucose-6-phosphatase in the liver, kidneys, and 
intestinal mucosa.  This results in impaired conversion of glycogen to glucose, 
leading to glycogen accumulation in the affected organs.  Patients typically present 
at age 3-4 months with hypoglycemia (often resulting in seizures) and lactic 
acidosis (due to buildup in the liver).  Other laboratory findings 
include hyperuricemia and hyperlipidemia.  Physical examination demonstrates 
a doll-like face with rounded cheeks, thin extremities, short stature, and a 
protuberant abdomen due to hepatomegaly.  The spleen and heart are not 
involved. 

…………. 



Excessive endogenous insulin production at 4 mos of age could be a result of 
persistent hyperinsulinemic hypoglycemia of infancy (PHHI), which would also cause 
hypoglycemia, poor feeding, and poor tone.  However, PHHI is often associated with 
infants of mothers who are diabetic (IODM) and usually presents in the first few 
days of life with macrosomia (rather than FTT). 

Glucocerebrosidase enzyme deficiency results in Gaucher 
disease.  Glucocerebroside accumulates in macrophages of the liver, spleen, and 
bone marrow, causing bone pain and cytopenias. HSM is present, but hypoglycemia 
and lactic acidosis are not typical. 

The inability to break down fatty acid chains is a feature of fatty acid cycle disorders 
such as medium-chain acyl-CoA dehydrogenase deficiency (MCAD).  MCAD results in 
episodes of hypoketotic hypoglycemia during fasting states (eg, illness).  Elevated 
lactic acid, is not typically seen. 

Inadequate total body glycogen stores may occur in newborns as a result of 
prematurity or IUGR.  Hypoglycemia is very common in these newborns; however, it 
typically occurs within the first 24 hours of life, would not persist at age 4 months, 
and would not be associated with specific facial features. 

MALE REPRODUCTIVE SYSTEM 
Hypospadia and 

epispadia 
A newborn boy with a urethral meatus located at the coronal margin 
has hypospadias, defined as a ventrally displaced urethral opening.  This 
embryologic defect results from failure of the urethral folds to fuse during early 
fetal development.  In addition, incomplete ventral foreskin closure leads to 
a dorsal hooded foreskin.  Penile curvature (chordee) may also be seen in patients 
with hypospadias.  Diagnosis is clinical, and further workup is not required in cases 
of isolated hypospadias. 

The first step in management of hypospadias is urologic evaluation as most cases 
require surgical correction.  Circumcision is deferred until after evaluation because 
the foreskin may be required in future hypospadias repair.  In addition, placement 
of conventional circumcision devices over asymmetric foreskin may be unsafe. 

………………………. 

Coagulation studies are indicated for a newborn who may have inherited 
a coagulopathy.   

Renal ultrasound is indicated for patients with hypospadias plus other congenital 
anomalies (eg, aniridia) indicative of a genetic condition (eg, Wilms tumor, aniridia, 
genitourinary malformations, and mental retardation [WAGR] syndrome).  In 
contrast, isolated hypospadias  is not commonly associated with renal 
abnormalities because fetal kidneys develop prior to formation of 
external genitalia. 

Hypospadias 

Pathogenesis • Failure of urethral folds to fuse 



Clinical features 

• Ventrally displaced urethral meatus 
• Dorsal hooded foreskin 
• ± Underdeveloped penis & glans 
• ± Penile curvature (chordee) 

Management 
• Defer circumcision 
• Urologic evaluation for surgical repair 
• ± Karyotype, pelvic ultrasound (if severe) 

During embryologic development, androgens stimulate fusion of the urethral folds; 
incomplete or partial fusion results in hypospadias.  The degree of fusion 
determines the location of the urethral meatus, and in severe cases the urethral 
opening is located on the perineum or scrotum.  Patients with severe hypospadias 
may also have an underdeveloped penis with a small glans and/or severe penile 
curvature (chordee). 

 

In some cases, severe 
hypospadias can be 
indicative of a disorder of 
sex development (eg, 
androgen receptor 
mutation).  About 10% of 
hypospadias cases are 
associated with 
cryptorchidism 

(undescended testis), and the condition may represent either virilization of a 
genotypic female (XX) or undervirilization of a genotypic male (XY).  Therefore, the 
first step in evaluation is karyotype analysis.  Even if testes are present (indicating 
the presence of at least some functional Y chromosome), a karyotype is still 
needed in severe hypospadias to evaluate for mosaicism.  Pelvic ultrasound may 
also be indicated to assess for internal genitalia (eg, uterus). 

……………………… 

Screening head ultrasound is often performed in premature neonates due to 
increased risk of intraventricular hemorrhage, which is rare in full-term neonates.   

The presence of overlapping sutures (ie, temporary overriding of skull bones 
caused by passage through birth canal) is normal. 

Liver ultrasound is indicated for hepatomegaly (liver edge >3.5 cm in neonates), 
which can be suggestive of cholestasis or congestive heart failure.  

Prenatal screening for neural tube defects (NTDs) includes a maternal serum alpha-
fetoprotein (AFP).  However, ultrasound (not AFP) is performed in the newborn 
with findings concerning for NTDs (eg, deep/large sacral dimple without a base).  A 
sacral dimple with intact skin, is a benign finding that does not require 
further workup. 

 



Cryptorchidism 
Cryptorchidism 

Risk factors 

• Prematurity 
• Small for gestational age 
• Low birth weight (<2.5 kg [5.5 lb]) 
• Genetic disorders 

Clinical features 
• Empty, hypoplastic, poorly rugated scrotum 

or hemiscrotum 
• ± Inguinal fullness 

Treatment • Orchiopexy before age 1 year 

Complications 

• Inguinal hernia 
• Testicular torsion 
• Subfertility 
• Testicular cancer 

An infant, who is inconsolable to abdominal palpation, has an acute 
abdomen. His undescended testis raises concern for torsion of an intraabdominal 
testis, a potential complication of cryptorchidism.  Torsion is 10 times more likely 
in an undescended testis compared with that of a scrotal testis.  Torsion of an 
intraabdominal testis typically presents with acute, severe abdominal 
pain and vomiting. Although older children may localize pain, infants may 
have irritability and inconsolable crying because of the pain.  Torsion of an 
undescended testis in the inguinal canal can cause inguinal swelling and pain. 

Emergency surgical detorsion and orchiopexy are indicated to salvage the 
testis.  Torsion of undescended testes has a lower salvage rate than torsion of 
scrotal testes. 

In general, testes that do not descend by age 6 months are unlikely to descend on 
their own.  Therefore, elective surgical correction of cryptorchidism is 
recommended as early as 4 months to avoid testicular torsion and reduce the risk 
of subfertility and testicular cancer associated with uncorrected cryptorchidism. 

……………………… 

Acute appendicitis presents with pain in the right lower quadrant abdomen, fever, 
and vomiting.  It is uncommon at age <5, and the incidence is not increased in 
patients with cryptorchidism. 

Cryptorchidism is often associated with inguinal hernia.  A nonreducible, 
incarcerated hernia can cause irritability and vomiting in infants, but a tender, 
swollen inguinal mass would be palpable. 

Pyelonephritis can present with irritability and vomiting in infants but is unlikely in 
the absence of fever. 

Pyloric stenosis typically presents at age 3-6 weeks with recurrent, nonbilious 
projectile vomiting immediately after feeds and a palpable olivelike mass in the 



upper abdomen.  It is unlikely in this infant age 6 months who has had only a single 
episode of emesis. 

Stool impaction, or large amounts of hardened stool throughout the large 
intestine, may cause abdominal pain and distension but is unlikely in a patient 
with daily soft stools. 

Cryptorchidism 

Risk factors 

• Prematurity 
• Small for gestational age 
• Low birth weight (<2.5 kg [5.5 lb]) 
• Genetic disorders 

Clinical features 
• Empty, hypoplastic, poorly rugated scrotum 

or hemiscrotum 
• ± Inguinal fullness 

Treatment • Orchiopexy before age 1 year 

Complications 

• Inguinal hernia 
• Testicular torsion 
• Subfertility 
• Testicular cancer 

Cryptorchidism, or an undescended testis, is a common genitourinary anomaly 
caused by failure of in utero testicular descent from the abdomen into the 
scrotum.  At birth, boys typically have an empty, poorly rugated scrotum; however, 
the condition may go undetected until later in life. 

Spontaneous descent is rare after age 6 months, and orchiopexy is optimally 
performed before age 1 year to avoid 
complications.  Uncorrected cryptorchidism 
increases the risk of infertility, testicular 
torsion, and testicular malignancy. 

Following surgical correction, the risk of 
infertility decreases, particularly if orchiopexy 
is performed early.  In addition, once the 
testis is surgically affixed to the scrotal wall, 
risk of testicular torsion is minimal.  Although 
surgery partially decreases the rate of 

malignant transformation in the undescended testis, patients should be counseled 
that the risk of testicular germ cell tumor remains 
elevated postorchiopexy compared to the general population.  Cancer detection is 
improved after orchiopexy because abnormal testicular masses are more easily 
palpated in the scrotum compared to the groin or abdomen. 

………………. 



Cryptorchidism can impair testicular growth during puberty but does not delay the 
timing of pubertal onset, which is controlled by the hypothalamic-pituitary axis. 

Risk of recurrent urinary tract infections is increased in patients with 
vesicoureteral reflux or anatomic genitourinary abnormalities (eg, posterior 
urethral valves).   

Varicoceles are typically a chronic, benign dilation of pampiniform plexus veins but 
can occur secondary to venous obstruction from an abdominal mass or 
thrombus.  Undescended testes are not associated with varicoceles. 

Penile injury Male patients with external genital trauma should undergo a systematic 
examination of the skin and soft tissue of all genital structures (eg, penis, scrotum, 
testes), with a high level of suspicion for underlying injuries (eg, urethral injury, 
testicular rupture). Evidence of trauma isolated primarily to the penis, with dorsal 
bruising and swelling is likely caused by contusion of the dorsal superficial 
veins.  Because concomitant anterior urethral injury can occur with penile trauma, 
any of the following should prompt evaluation for urethral injury: 

• Blood at the urethral meatus 
• Hematuria (eg, pinkish-red urine) 
• Difficulty voiding (due to disruption of urethral continuity) 

Retrograde 
urethrography involves x-ray 
of the urethral tract following 
injection of radiopaque 
contrast through the urethral 
meatus.  Extravasation of 
contrast from the urethra is 
diagnostic of urethral 
injury.  Urethrography should 
precede any attempts at 
urethral (eg, Foley) 
catheterization because 
catheterization can worsen 
the injury, potentially 
converting a partial urethral 

tear into a complete urethral laceration. 

………………….. 

In patients with blunt abdominal trauma, CT scan of the abdomen and pelvis may 
be necessary to evaluate for suspected intraabdominal injury or 
pelvic fracture.  However, these injuries are unlikely with the lack of signs of pelvic 
fracture (eg, pelvic instability/pain on palpation, perineal bruising). 

Prostate examination can detect a high-riding prostate, which may occur with 
posterior urethral injury.  However, posterior urethral injury typically occurs in the 



setting of pelvic fracture rather than direct penile trauma.  In addition, prostate 
palpation via digital rectal examination is rarely performed in a preadolescent. 

In patients with penile contusion, oral analgesics and outpatient follow-up are 
appropriate only after underlying urethral injury has been ruled out 
(eg, urethrography).   

Serious testicular injuries (eg, testicular rupture) are typically accompanied by 
significant testicular pain/tenderness and/or testicular swelling, the most common 
indications for testicular ultrasound.  Even if the patient had a small scrotal 
contusion, the absence of testicular tenderness along with normal contours and 
presence of bilateral cremasteric reflex (retraction with stroking of medial thighs) 
make testicular injury less likely. 

Hydrocele A hydrocele is a fluid 
collection within the tunica 
vaginalis, a sac surrounding 
the testis.  During fetal 
development, an 
outpouching of the 
peritoneum descends with 
the testis into the scrotum 
and forms the processus 
vaginalis and the tunica 
vaginalis.  Typically, the 
processus vaginalis then 

obliterates; however, if it remains open, peritoneal fluid can accumulate and cause 
a communicating hydrocele.  In contrast, a noncommunicating hydrocele is formed 
if the processus obliterates normally but fluid collected within the tunica vaginalis 
does not reabsorb. 

Hydroceles are common in 
neonates and present 
with painless unilateral or 
bilateral scrotal swelling.  The 
swelling may fluctuate with 
crying or straining (increased 
intra-abdominal pressure) in 
infants with a communicating 
hydrocele; however, 
noncommunicating hydroceles 
are irreducible and remain 
constant in size. 

Transillumination helps differentiate scrotal masses, as hydroceles are cystic and 
transmit light whereas inguinal herniascontain bowel that does not typically 
transilluminate.  Most hydroceles, both communicating and noncommunicating, 
should spontaneously resolve by age 1 year and can be safely observed during 
that period. 



………………… 

Aspiration of the fluid is not recommended due to risks of infection and damage to 
nearby structures. 

Genetics consultation may be indicated for ambiguous genitalia. 

Ultrasound imaging is used to identify an inguinal hernia in a patient with a scrotal 
mass that does not transilluminate. 

Surgical intervention is indicated for hydroceles that persist beyond age 1 year, as 
spontaneous resolution is unlikely in such cases. 

CAH 
Classic congenital adrenal hyperplasia (CAH) 

Pathogenesis 
• Autosomal recessive 
• 21-hydroxylase deficiency 

Clinical 
presentation 

• Salt-wasting syndrome in neonatal boys & girls 
o Hypotension 
o Dehydration 
o Vomiting 

• Ambiguous genitalia in girls 

Laboratory 
findings 

• ↓ Sodium, ↑ potassium, ↓ glucose 
• ↑ 17-hydroxyprogesterone 

Treatment 

• Glucocorticoids & mineralocorticoids 
• High-salt diet 
• Genital reconstructive surgery for girls 
• Psychosocial support 

Ambiguous genitalia and elevated 17-hydroxyprogesterone (17-OHP) are findings 
characteristic of congenital adrenal hyperplasia (CAH).  CAH is most commonly due 
to a deficiency of 21-hydroxylase, an enzyme whose substrate is 17-
OHP.  Deficiency results in decreased cortisol production and increased 17-OHP 
and androgenproduction.  Excess androgen leads to virilization in 
female (46,XX) infants; male (46,XY) infants are phenotypically normal or 
hypervirilized (eg, enlarged phallus). 

Signs of female virilization include clitoral enlargement, which can appear as 
an underdeveloped phallus with an ectopic urethral meatus 
(ie, hypospadias).  Labioscrotal folds may be partially or completely fused.  Gonads 
are nonpalpable because female patients with CAH have internal female organs 
and do not have testes. 

Initial evaluation of ambiguous genitalia includes karyotype to confirm genotype 
and pelvic ultrasound to assess for presence of female internal organs.  Serum 
electrolytes should be obtained to screen for salt-wasting forms of CAH, which can 
result in life-threatening adrenal crisis. 



 

……………… 

Neonates with Turner syndrome (45,X) may have lymphedema of the hands and 
feet, a broad chest, and webbed neck. Primary amenorrhea due to gonadal 
dysgenesis or short stature may be presenting signs.  Virilization is not seen. 

Most boys with Klinefelter syndrome (47,XXY) are phenotypically normal at 
birth.  After puberty, patients classically have small testes and infertility.  An 
underdeveloped phallus, hypospadias, and elevated 17-OHP level would not 
be seen. 

XYY syndrome (47,XYY) may be asymptomatic or present with tall stature, severe 
acne, and learning disabilities in adolescents.  Infants with this syndrome have 
normal male genitalia and bilateral descended testes.   

 

FEMALE REPRODUCTIVE SYSTEM & BREAST 
Emergency 
contraception 

Emergency contraception 

Method 
Timing 
after 

intercourse 
Efficacy Contraindications  

Copper-
containing 

IUD 
0-120 hr ≥99% 

• Acute pelvic infection 
• Severe uterine cavity 

distortion  



• Wilson disease 
• Complicated 

organ transplant failure 

Ulipristal 0-120 hr 98%-99% • None 

Levonorgest
rel 

0-72 hr 59%-94% • None 

OCPs* 0-72 hr 47%-89% • None 

*Combined estrogen/progestin oral contraceptives containing levonorgestrel 
or norgestrel. 

Patients with recent unprotected intercourse may be candidates for postcoital 
or emergency contraception (EC) forpregnancy prevention.  Pregnancy status 
determines eligibility for EC use: 

• Patients with a positive pregnancy test are not candidates for EC because 
implantation has already occurred. 

• In contrast, patients with a negative pregnancy test are still at risk for 
unintended pregnancy and are candidates for EC. 

The levonorgestrel pill (ie, Plan B) is the most readily available form of EC; the high 
dose of progestin in these pills prevents pregnancy by inhibiting the LH surge, 
thereby delaying ovulation.  Additional mechanisms include cervical mucus 
thickening and thinning of the endometrial lining.  Levonorgestrel pills are highly 
effective (ie, up to 94%); however, effectiveness decreases over the course of 72 
hours (ie, as low as 59%).  Therefore, levonorgestrel pills should beprovided as soon 
as possible after unprotected intercourse.  Most states allow adolescents to receive 
confidential care for contraception, pregnancy, and sexually transmitted diseases 
without parental consent. 

……….. 

In patients with a positive pregnancy test (ie, implanted pregnancy), misoprostol 
(prostaglandin E1) can be used for medical abortion or pregnancy termination by 
stimulating uterine contractions.  Misoprostol does not prevent pregnancy and, 
therefore, is not used for EC. 

Combination oral contraceptives, commonly used for precoital contraception, may 
also be used for EC by taking multiple pills simultaneously to achieve the progestin 
level required to delay ovulation.  However, the high estrogen content typically 
causes intolerable side effects (eg, severe nausea), and this method is less effective 
(ie, 47%-89%) than levonorgestrel pills. 

 

 



Pubertal 
gynecomastia 

Pubertal gynecomastia 

Etiology 
• Imbalance of estrogens & androgens during mid-

puberty (Tanner stage 3-4) 

Clinical features 

• Small (<4 cm), firm, unilateral or bilateral subareolar 
mass 

• No pathologic features (eg, nipple discharge, axillary 
lymphadenopathy, systemic illness) 

Management 
• Reassurance & observation 
• Resolves within 1 year 

Pubertal gynecomastia is a benign, physiologic condition characterized by gradually 
enlarging, glandular breast tissue in adolescent boys.  It most commonly occurs in 
boys age 12-14 during midpuberty (Tanner stage 3-4) due to transiently increased 
testicular production of estrogen compared with testosterone and peripheral 
conversion of prohormones to estrogen.  Patients typically have a small (<4 cm), 
firm, unilateral or bilateral, subareolar mass that may be tender to the touch. 

Laboratory and radiologic evaluation are unnecessary in patients without pathologic 
features (eg, nipple discharge, axillary lymphadenopathy, rapidly enlarging 
mass).  Management of pubertal gynecomastia includes reassurance and 
observation because it usually resolves within a year. 

………….. 

Breast biopsy is indicated in patients with suspected cancer, which is extremely rare 
in adolescent boys.  Presentation includes a nontender, fixed mass, overlying skin 
changes, nipple discharge/bleeding, and lymphadenopathy. 

Breast ultrasound can be used to identify breast masses such as cysts, which are 
typically located peripherally.  This patient's subareolar breast tissue is classic for 
pubertal gynecomastia. 

Karyotype is indicated in patients with suspected Klinefelter syndrome, a condition 
that occurs in males born with an extra copy of the X chromosome (47,XXY). It 



usually presents with 
small, firm testes and 
bilateral gynecomastia. 
Normal testicular volume 
and unilateral 
gynecomastia make 
Klinefelter syndrome 
unlikely. 

A prolactinoma, a 
prolactin-producing 
pituitary tumor, can lead 
to hypogonadotropic 
hypogonadism (ie, 
suppressed testosterone 
production) in 
males. Symptoms may 
include bilateral 
gynecomastia and 
galactorrhea. Unilateral 
breast tissue without 
discharge makes further 
evaluation with a serum 
prolactin level test 
unnecessary. 

Urine toxicology screening can identify certain substances (eg, anabolic steroids, 
marijuana, alcohol) that, if chronically abused, can lead to bilateral (not unilateral) 
gynecomastia.   

vWD Heavy, regular menses; 
anemia; and normal 
coagulation studies à von 
Willebrand disease 
(vWD).  vWD is a common 
bleeding disorder that is 
caused by either a 
quantitative or qualitative 
deficiency in vWF.  Patients 
with vWD have impaired 
platelet adhesion as vWF 
acts as a bridging 
glycoprotein between platelets and endothelial factors at sites of vascular injury. 
vWF also serves as a carrier for factor VIII, preventing its degradation by protein C. 

Common clinical manifestations of vWD include easy bruising and mucocutaneous 
bleeding (eg, epistaxis, heavy menstrual bleeding); symptom onset variability (eg, a 
few years after menarche) is based on disease severity. Patients typically have a 
prolonged BT; however, platelet count and PT are normal.  Patients may have a 



prolonged aPTT, but activated PTT can be normal in those with mild disease or in 
states of increased vWF synthesis (eg, pregnancy, OCP use, acute stress, thyroid 
hormone supplementation). 

The diagnosis is confirmed by vWF testing (vWF antigen, ristocetin cofactor activity, 
factor VIII levels).   

Management, which is rarely needed outside of trauma or surgery, includes 
desmopressin, vWF replacement therapy, and antifibrinolytics (eg, tranexamic 
acid). 

…………….. 

Endometriosis (ectopic endometrial glands) presents with heavy, painful menses 
and an immobile uterus. Mobile uterus and menstrual pain that responds to 
ibuprofen make this diagnosis unlikely. 

 In the first 1-2 years following 
menarche, adolescents may have 
an immature HPG axis, leading to 
irregular menses and anovulatory 
bleeding.  

Endometrial polyps (localized 
hyperplastic growth of 
endometrial glands) typically 
present with intermenstrual 
bleeding. 

Uterine leiomyomata, the 
proliferation of myometrial 
smooth muscle, can cause heavy, 
regular menses.  However, 
patients typically have a large, irregularly shaped uterus rather than a small, mobile 
uterus.  

Turner Syndrome TS is a chromosomal 
abnormality caused by 
the complete or partial 
loss of an X 
chromosome 
(45,X).  Additional 
clinical features 
of TS include webbed 
neck, broad chest with 
widely spaced nipples, 
and cubitus valgus 
(angling of forearms 
away from body).  TS is 
associated with multiple 



cardiac abnormalities including aortic 
coarctation, identified by a systolic 
murmur at the left infraclavicular area 
and upper extremity hypertension. 

Almost all patients with TS 
have ovarian dysgenesis ("streak 
ovaries"), which causes primary ovarian 
insufficiency resulting in low 
estrogen and progesterone levels. 
Estrogen is required for normal breast 
development (thelarche); therefore, 
patients with TS typically have minimal 
or no breast development.  In addition, 
low estrogen levels cause a lack of 
negative feedback on the HPO axis, 
which leads to elevated FSH and LH 
levels.  Patients typically require 
estrogen replacement therapy to:  

1. Induce sexual development,  
2. Improve growth/height, and  
3. Increase bone mineral density. 

…………… 

Inhibin A is released by the 
ovaries; therefore, levels are low 
in patients with TS. 

Elevated testosterone is seen in 
complete androgen insensitivity 
syndrome; patients are 
phenotypic women (46,XY 
karyotype) with primary 
amenorrhea, normal breast 
development, and absent pubic 
hair.  In contrast, testosterone 
levels are low in patients with 
TS due to lack of production by 
the ovaries. 

Growth hormone (GH) 
deficiency can cause short 
stature and delayed puberty but 
is not associated with CoA. GH 
levels are typically normal in TS as short stature results from loss of X chromosome 
genes.  GH therapy, however, is still recommended in patients with TS to improve 
height potential. 



Vaginal Foreign 
bodies 

Vaginal foreign bodies 

Clinical features 

• Prepubertal girls 
• Vaginal spotting 
• Malodorous vaginal discharge 
• No signs of trauma (eg, lacerations) 
• Toilet paper most common object 

Management 
• Warm irrigation 
• Vaginoscopy under sedation/anesthesia 

Vaginal foreign bodies are a common cause of vulvovaginitis in prepubertal 
girls.  The MC vaginal foreign body is toilet paper, although other objects (eg, small 
toys, hair bands) can occasionally be found.  The chronic irritation of the foreign 
body on the vaginal tissue can result in malodorous vaginal discharge, 
intermittent vaginal bleeding (eg, spotting), and urinary symptoms (eg, dysuria). 

When a vaginal foreign body is suspected, an external pelvic examination is 
performed with the girl in a knee-chest or frog-leg position.  In case of an easily 
visualized small foreign body (eg, toilet paper), an attempt at removal (after 
application of a topical anesthetic in the vaginal introitus) can be made using 
vaginal irrigation with warm fluid or a swab.  Cases in which the age of the girl or 
the type of foreign body prohibit adequate clinical evaluation may require the 
patient to undergo sedation or general anesthesia for examination (eg, vaginoscopy) 
and foreign body removal. 

……………………………………. 

Vaginal or rectal foreign bodies can be the initial presentation of sexual abuse; 
however, the presence of what is likely toilet paper is not immediately concerning 
for abuse, particularly in otherwise asymptomatic girls (eg, no behavioral changes, 
urinary symptoms, vulvar or anal trauma). 

CT scan of the abdomen and pelvis is not indicated in evaluation of a foreign body. 

Speculum examinations should not be performed in prepubertal girls as these 
patients have a narrow vaginal introitus and sensitive hymenal tissue (due to low 
estrogen levels) that can result in significant discomfort and trauma. 

Topical estrogen is used in the treatment of urethral prolapse, a cause of vaginal 
bleeding in prepubertal girls. Those with urethral prolapse have a beefy red 
protrusion at the urethra, not material in the vagina. 



Prepubertal 
Vaginal Bleeding 

The MCC of vaginal bleeding and 
discharge in the neonatal period 
is maternal 
withdrawal of estrogen.  Similar 
to the follicular phase of 
menstruation, maternal estrogen 
crosses the placenta during 
pregnancy and causes growth of 
the fetal endometrial 
lining.  Following delivery, the 
neonatal endometrium may 
slough off, causing self-limited, 

mucoid, vaginal bleeding.  This bleeding typically occurs within the first 2 weeks of 
life and may last for several days.  The effect of maternal hormones may also lead to 
temporary breast bud and external genitalia engorgement during the first month of 
life.  There is no required treatment, and parents should be reassured that this brief 
bleeding is physiologic and normal. 

…………….. 

Candidal vaginitis causes a thick, white vaginal discharge and vaginal pruritus.  It is 
uncommon in a prepubertal child unless there is a history of recent antibiotics or 
immunosuppression.  The vulva and vagina may appear erythematous, but bleeding 
is not typical. 

Neonatal chlamydia infection can cause acute conjunctivitis or pneumonia.  Most 
cases are transmitted during delivery while in contact with the mother's genital 
flora.  

Pediatric genital tract malignancies (eg, rhabdomyosarcoma) are very rare but may 
present with vaginal bleeding. Physical examination may show nodules resembling 
grapes protruding from the vagina. In an otherwise healthy neonate, maternal 
withdrawal of hormones is a far more common cause. 

Vaginal foreign bodies (eg, toilet paper) can also present with bleeding but are 
usually accompanied by foul-smelling discharge. 



Amenorrhea 

 

This patient has primary amenorrhea, the absence of menarche in girls age ≥13 with 
no secondary sexual characteristics (or girls age ≥15 with secondary sexual 
characteristics [eg, axillary/pubic hair]).  Initial evaluation is with a pelvic 
ultrasound to determine the presence or absence of a uterus.  In those with a uterus 
(such as this patient), the best next step is an FSH level, which helps distinguish 
between central and peripheral causes of amenorrhea in the hypothalamic-pituitary-
ovarian (HPO) axis. 

• Central causes of amenorrhea (ie, hypothalamic, pituitary) have a low to 
normal FSH level due to either decreased GnRH (hypothalamic) or 
decreased FSH production/secretion (anterior pituitary). 

• Peripheral causes of amenorrhea (ie, ovarian) have a high FSH level.  High 
FSH levels occur due to a lack of ovarian estrogen and inhibin production; a 
lack of feedback inhibition to the hypothalamus and pituitary results in 
constant FSH production.  Anatomic defects (eg, imperforate hymen) are 
also a peripheral cause of amenorrhea but do not affect the HPO axis and, 
therefore, are associated with normal FSH levels. 

Based on the FSH level, additional testing for specific etiologies is performed (eg, 
karyotype analysis, MRI of pituitary). 

……… 

Absent breast development indicates a lack of estrogen; an estrogen level provides 
no additional information. 



A GnRH stimulation test is not performed in evaluation of primary amenorrhea 
because it cannot distinguish between hypothalamic and pituitary etiologies and 
provides no additional information. 

Those without a uterus undergo karyotype analysis to evaluate for male (eg, 
androgen insensitivity [46,XY]) and female anatomic (eg, müllerian agenesis [46,XX]) 
causes of amenorrhea.  Karyotype analysis is also performed in patients with a 
uterus and high FSH level to evaluate for Turner syndrome (45,XO). 

MRI of the pituitary is performed in patients with a uterus and low/normal FSH 
levels to evaluate for pathologic causes (eg, pituitary mass).  In contrast, those with 
a high FSH level do not require an MRI of the pituitary. 

A patient could have reassurance and observation if she had primary amenorrhea 
with secondary sexual characteristics, as this is normal until age 15. 

Primary amenorrhea is the 
absence of menarche at age 
≥13 in girls with no 
secondary sexual 
characteristics (eg, breast 
development).  In those 
with secondary sexual 
characteristics, primary 
amenorrhea is absence of 
menarche at age 
≥15.  Amenorrhea can 
result from either 
functional or anatomic 
problems of the 
hypothalamus, pituitary 
gland, ovaries, uterus, or 
vagina.  Therefore, the first 

step in management is to evaluate the female reproductive tract with a pelvic 
ultrasound to exclude anatomic abnormalities of the ovaries, uterus, or vagina. 

…………………….. 

Brain MRI is 
performed in 
patients with a 
uterus and a low 
or 
inappropriately 
normal FSH 

In patients 
without a 
uterus, 
karyotype and 
serum 



testosterone levels are ordered to evaluate for androgen insensitivity syndrome 
(46,XY and high testosterone) and Müllerian agenesis (46,XX and normal 
testosterone). 

Turner Syndrome (TS): caused by complete or partial deletion of an X 
chromosome. Absence of the second X chromosome results in gonadal 
dysgenesis (ie, poorly developed ovaries). 

because TS does not affect the adrenal glands, normal adrenarche occurs and 
patients often develop pubic and axillary hair. 

Diagnosis of TS is with karyotype analysis showing 45,XO.  If karyotype is normal but 
suspicion for TS remains high, fluorescence in situ hybridization is performed to 
detect mosaicism (eg, 45,XO/46,XX) that is beyond the resolution of standard 
karyotyping. 

……………… 

The Müllerian duct develops into the uterus, fallopian tubes, and upper two-thirds 
of the vagina.  Patients with abnormal development typically present with 
amenorrhea; however, uterine anomalies are seen on ultrasound.  Ovarian 
development is not affected; therefore, FSH and LH levels are normal. 

Excess endogenous glucocorticoids (eg, Cushing syndrome) suppress GnRH, causing 
low FSH and LH levels. 

Functional hypothalamic amenorrhea occurs in adolescent girls with severe calorie 
restriction (eg, athletes, anorexia nervosa) due to suppression of the HPO axis.  FSH 
and LH levels are low. 

Androgen insensitivity syndrome 

Pathophysiology • X-linked mutation in androgen receptor 

Clinical features 

• Genotypically male (46,XY karyotype) 
• Phenotypically female 
• Breast development 
• Absent or minimal axillary & pubic hair 
• Female external genitalia 
• Absent uterus, cervix, & upper one-third of vagina 
• Cryptorchid testes 

Management 
• Gender identity/assignment counseling 
• Gonadectomy (malignancy prevention) 



The testes of patients with AIS are functionally normal but are 
typically cryptorchid/undescended (as testicular descent is an androgen-dependent 
process) and may be found in the abdomen, inguinal canal (eg, nonreducible mass in 
this patient), or labia majora.  Patients with cryptorchid testes are at increased risk 
of testicular cancer (eg, dysgerminoma, gonadoblastoma), due in part to an 
elevated intraabdominal temperature 
that causes abnormal spermatogenesis 
and aberrant germ cell 
differentiation.  Therefore, 
management of these patients includes 
an elective gonadectomy; timing of the 
procedure is based on possible current 
malignancy, symptoms (eg, pain), and 
the potential benefits of androgen-
stimulated puberty (eg, attainment of 
adult height). 

………….. 

Estrogen replacement and growth 
hormone therapy are used in the 
management of Turner syndrome 
(45,X).  Patients with Turner syndrome 
often have amenorrhea but they 
typically have a normal 
uterus.  Estrogen therapy is used in the 
development of secondary sexual characteristics and prevention of 
osteoporosis.  Growth hormone therapy is used for the management of their 
associated short stature.  Estrogen therapy may be used to maintain feminization in 
patients with AIS after a gonadectomy. 

 Low-dose corticosteroids are used in the treatment of nonclassical congenital 
adrenal hyperplasia (CAH).  Girls with nonclassical CAH have a 46,XX karyotype and 
typically show signs of androgen excess (eg, premature pubarche, nodulocystic acne) 
rather than delayed puberty. 



Abnormal uterine 
bleeding (AUB) 

Initial evaluation of patients 
presenting with acute vaginal 
bleeding includes a complete 
blood count, pregnancy test, 
and coagulation 
studies.  In hemodynamically 
stable patients, acute uterine 
bleeding may be medically 
managed.  First-line treatment 
includes intravenous estrogen 
(conjugated equine estrogen) 
or high-dose oral 
estrogen/progestin 
contraceptive pills.  High-dose 
estrogen quickly stabilizes the 
denuded endometrium and 

stops menstrual bleeding.  High-dose progestins may be given to patients with 
contraindications to estrogen (eg, history of thromboembolism).  Progestins can also 
stabilize the endometrial lining and prevent further proliferation, but are not as 
effective as estrogen. 

………………….. 

In hemodynamically unstable, anemic patients (eg, tachycardia, hypotension), a 
dilation and curettage and/or a packed red blood cell transfusion may be 
indicated.  A dilation and curettage (D&C) removes the endometrium to quickly stop 
bleeding in an acute situation.   

High-dose gonadotropin-releasing hormone (GnRH) agonists (eg, leuprolide) create a 
hypoestrogenic state and are used to suppress symptoms of endometriosis and 
uterine leiomyoma.  However, GnRH agonists do not work quickly enough to stop 
acute bleeding.  In addition, GnRH agonists are not recommended for adolescents 
due to decreased bone mineral density caused by prolonged use. 



AUB defined during adolescence as menstrual bleeding <21 days or >45 days 
apart.  In adolescents who have recently undergone menarche, immaturity of 
the hypothalamic-pituitary-ovarian axis fails to produce appropriate quantities and 
ratios of gonadotropin-releasing hormone, and therefore LH and FSH, to induce 
ovulation.  As a result, during the first few years post menarche, the majority of 
menstrual cycles are anovulatory and present as painless, irregular, heavy bleeding. 

 in anovulatory cycles, progesterone is not produced due to the lack of corpus 
luteum formation (which occurs after release of the oocyte).  The endometrium 
continues to proliferate due to unopposed estrogen and eventually sheds, leading to 
breakthrough bleeding.  Treatment of the AUB is with either progestin only (to 
stabilize the endometrium) or with combined oral contraceptives to help regulate 
menses. 

…………… 

Cervical inflammation occurs with acute cervicitis and typically presents with 
intermenstrual or postcoital spotting rather than irregular heavy menses. 

Adenomyosis, characterized by endometrial implantation within the myometrium, 
typically presents in parous women age >40 with heavy, painful, regular menses and 
chronic pelvic pain. 

Von Willebrand disease (eg, impaired platelet adhesion) can present with heavy 
menstrual bleeding; however, there is also typically a history of recurrent epistaxis, 
easy bruising, and gingival bleeding, which are not seen in this patient. 

Monoclonal myometrial proliferation is the mechanism of leiomyoma (eg, uterine 
fibroid) formation.  Patients with leiomyoma typically present with heavy and 
prolonged but regular menses. 

Müllerian agenesis 

Pathogenesis 
• Müllerian duct system defect 
• Abnormal development of uterus, cervix 

& upper third of vagina 

Clinical 
features 

• Primary amenorrhea 
• Normal female external genitalia 
• Blind vaginal pouch 
• Absent or rudimentary uterus 
• Bilateral functioning ovaries (normal FSH) 

Management 
• Evaluate for renal tract abnormalities 

(eg, renal US) 
• Vaginal dilation (surgical or nonsurgical) 

This patient's primary amenorrhea, normal secondary sexual characteristics, 
and absent uterus are consistent with Müllerian agenesis (Mayer-Rokitansky-
Küster-Hauser syndrome), the failure of Müllerian duct development.  The 
Müllerian duct develops into the uterus, cervix, and upper third of the 



vagina.  Patients with agenesis do not develop these structures, so amenorrhea is 
typically the presenting symptom.  Müllerian duct development does not affect 
ovarian development; therefore, patients have normal estrogen levels and normal 
secondary sexual characteristics (eg, breasts, normal stature).  In addition, the 
external genitalia develop from a different precursor (ie, genital tubercle), so 
patients have normal female external genitalia and lower two-thirds of the vagina 
(ie, blind vaginal pouch, vaginal dimple). 

…………….. 

Turner syndrome, the congenital absence of an X chromosome, can present with 
primary amenorrhea due to gonadal dysgenesis.  However, patients lack breast 
development and have a short stature and a uterus. 

Patients with 5-alpha-reductase deficiency, impaired conversion of testosterone to 
dihydrotestosterone, initially have female external genitalia and male internal 
genitalia (ie, undescended testes) until puberty.  At puberty, patients undergo 
virilization (eg, muscle growth, voice deepening) due to increased levels of 
testosterone. 

Primary 
dysmenorrhea 

Primary dysmenorrhea 

Etiology • Excessive prostaglandin production 

Risk factors 

• Age <30 
• BMI <20 kg/m2 
• Tobacco use 
• Menarche at age <12 
• Heavy/long menstrual periods 
• Sexual abuse 

Clinical features 
• Pain first 2-3 days of menses 
• N/V/D 
• Normal pelvic examination 

Management 
• NSAIDs 
• COCs 

At the onset of menarche, adolescents typically have irregular, nonpainful menses 
due to the lack of ovulation from an immature HPO axis. As this axis matures, 
ovulation can cause excessive endometrial prostaglandin release during menses, 
which results in lower abdominal cramping and other associated symptoms (eg, 
fatigue, dizziness, diarrhea) known as primary dysmenorrhea. Primary 
dysmenorrhea is common in adolescents (up to 90%).  Patients typically 
have crampy, bilateral, lower abdominal pain that begins 1 or 2 days prior to 
menses (as uterine contractions initiate endometrial sloughing) and resolves a few 
days after onset of menses (as the endometrial lining thins).  Patients have a normal 
pelvic examination and no chronic pain symptoms. 

First-line treatment in nonsexually active patients is with NSAIDs because they 
decrease prostaglandin production.  In sexually active patients, combination oral 



contraceptives (COCs) are an option because they suppress ovulation, thereby 
providing contraception as well as decreasing prostaglandin release. Most women 
have decreasing symptoms with increasing age. 

……………. 

Adenomyosis typically causes 
dysmenorrhea in women age >40 
rather than adolescents.  Due to the 
endometrial glands and stroma 
within the uterine myometrium, 
patients typically have a tender, 
symmetrically enlarged ("globular") 
uterus. 

Endometriosis may present in 
adolescents with dysmenorrhea.  In 
contrast to this patient, those with 
endometriosis have pain that 
typically begins a few days prior and 
persists throughout the entire 
menstrual cycle.  In addition, 
patients may have uterosacral 
ligament tenderness, cul-de-sac 
nodularity, or adnexal enlargement 
(ie, endometrioma) on examination. 

Adolescents are a high-risk group for 
sexually transmitted infections.  However, pelvic inflammatory disease is unlikely 
because this patient has no fever, uterine and adnexal tenderness, or purulent 
cervical discharge.  Her clear cervical discharge is likely physiologic. 

Somatic symptom disorder occurs due to a preoccupation with 1 or more somatic 
symptoms (ie, pelvic pain) that result in significant dysfunction or 
distress.  Although the patient might have some risk factors (eg, depression), this 
disorder is unlikely due to the temporal pattern of the pain, which causes no 
significant impairment (eg, no grade changes). 

Fibroadenoma An adolescent with a 
solitary breast mass most 
likely has 
a fibroadenoma.  The 
mass is 
typically rubbery, mobile, 
and well-circumscribed, 
and is located in the outer 
quadrant of the right 

breast.  Premenstrual tenderness is common as the pathogenesis of fibroadenoma 
is related to fluctuating estrogen and progesterone levels. 



Because primary breast cancer is very rare in children and adolescents, a young 
woman with a suspected fibroadenoma can be reexamined over at least one 
menstrual cycle.  If the mass decreases in size and/or tenderness after the 
menstrual period, the patient can be reassured that the probability of benign 
disease is very high. 

Patients who are not adolescents or who have a persistent mass should undergo 
ultrasonography.  If results are consistent with a fibroadenoma, most adolescents do 
not require further workup.  Excisional biopsy (surgical removal of the entire 
lesion) should be considered in adult patients or those with very large masses. 

…………… 

Mammography is usually not helpful in interpreting the mass due to the high density 
of breast tissue in patients age <30. 

FNA biopsy can be performed for diagnosis and resolution of a simple breast 
cyst.  Although a simple cyst is indistinguishable on physical examination from a 
fibroadenoma, a cyst is most common in women age 35-50.  In an adolescent, this 
diagnosis is less likely than a fibroadenoma. 

Ectopic pregnancy 
Ectopic pregnancy 

Risk 
factors 

• Previous ectopic pregnancy 
• Previous pelvic/tubal surgery 
• Pelvic inflammatory disease 

Clinical 
features 

• Abdominal pain, amenorrhea, vaginal bleeding   
• Hypovolemic shock in ruptured ectopic pregnancy 
• Cervical motion, adnexal &/or abdominal tenderness   
• ± Palpable adnexal mass   

Dx 
• Positive hCG 
• Transvaginal ultrasound revealing adnexal mass, empty 

uterus   

Mgmt 
• Stable: Methotrexate 
• Unstable: Surgery 



This patient's lower abdominal pain, 
vaginal spotting, and nausea/vomiting are 
concerning for ectopic pregnancy, which 
occurs when a blastocyst implants in an 
extrauterine location such as the fallopian 
tube.  Her history of abnormal vaginal 
discharge is suspicious for a sexually 
transmitted infection (eg, chlamydia, 
gonorrhea), which is a predisposing factor 
for ectopic pregnancy.  Other risk factors 
include prior ectopic pregnancy or tubal 
surgery. 

Vaginal bleeding and pelvic pain are the 
most common presenting 

symptoms.  Acute onset of 
severe pain may occur 
with tubal rupture, and 
these patients are at risk 
of hemodynamic 
instability.  Testing the 
urine for human chorionic 
gonadotropin (hCG) is the 
first step in evaluation of 
an ectopic pregnancy; 
patients with a positive 
hCG should 
undergo transvaginal 
ultrasound to confirm the 
location of the gestational 
sac. 

…………. 

Ascending upper genital 
tract infection involving 

the hepatic capsule describes Fitz-Hugh–Curtis syndrome.  Presentation includes 
right upper quadrant abdominal pain. 

Peritoneal irritation from follicular fluid released during ovulation describes 
mittelschmerz.  Cramping is typically mild and not associated with vomiting. 

Intussusception, or telescoping of intestines, usually presents in children age 6-36 
months with colicky, intermittent abdominal pain and currant jelly stools.  

Well child visit In addition to routine screening (eg, depression, substance use) and health care 
maintenance, the adolescent well-child visit is an opportunity to discuss preventive 
health care measures.  Because many adolescents become sexually active during or 
immediately after the pubertal transition, the adolescent visit should 
include contraceptive counseling and discussion of safe sex practices. 



Contraceptive counseling ideally takes place before the first sexual 
encounter.  Adolescents are unique in that they have multiple potential barriers to 
contraception including confidentiality concerns, limited knowledge of reproduction, 
and misconceptions about contraceptive options.  By addressing these concerns, a 
trusting health care provider–patient relationship can develop and may lead to 
higher contraception initiation rates.  As a result, contraceptive counseling and 
discussion of safe sex practices can reduce unintended pregnancy and STI rates. 

……………… 

Annual C trachomatis screening is indicated for all sexually active women age <25 
due to the increased incidence of infection in this patient population.  For this 
reason, dual contraception with condoms PLUS another contraceptive method is 
recommended for adolescents.  If the patient has never been sexually active, and 
therefore does not require screening. 

Individuals age ≥15 require 3 doses of the human papillomavirus (HPV) vaccine to 
achieve immunity.  In contrast, individuals age <15, such as this patient, require only 
2 doses administered 6 months apart to achieve equivalent immunity.  This 
difference is likely attributable to a less mature immune system, which promotes 
increased antibody production and subsequent immunity with fewer doses. 

Hemoglobin A1c screening for type 2 diabetes mellitus is performed in individuals 
age >45.  Earlier screening may be indicated in patients with risk factors (eg, obesity, 
affected first-degree relative). 

TSH levels are measured in patients with symptoms (eg, weight loss/gain, heat/cold 
intolerance) or concomitant disorders (eg, HTN, dyslipidemia). 

Breast self-examination is no longer recommended for breast cancer screening in 
any age group; it increases the rate of false-positive results and unnecessary 
procedures (eg, biopsy) and does not affect outcomes. 

Physiologic 
Estrogen Effects In 
Newborn Girls 

Mammary gland enlargement, non-
purulent vaginal discharge 
(leukorrhea), and mild uterine 
withdrawal bleeding are benign 
transient findings commonly seen in 
newborns; these are physiologic 
responses to transplacental maternal 

estrogen exposure.  Work-up is unnecessary.  Routine care and reassurance should 
be provided. 

…………… 

A buccal smear was previously used to diagnose Turner syndrome but has now been 
replaced by karyotyping. 

Imaging of the adrenal glands and urinary corticosteroid precursor measurement are 
used to diagnose CAH.  



Assessment of ovarian ultrasound and FSH and LH levels are useful in patients with 
premature thelarche presenting after infancy. 

PREGNANCY, CHILD BIRTH, AND PEURPREIUM 
Neonatal 

evaluation 
Routine newborn resuscitation 

Conditions   
• Term gestation AND 
• Breathing or crying AND 
• Appropriate tone 

Steps 
• Dry and stimulate 
• Clear airway (ie, suction oropharynx) as needed 
• Provide warmth (eg, skin-to-skin) 

This healthy, full-term newborn that is crying and moving vigorously has an Apgar 
score of 9.  The first step in routine neonatal resuscitation is to dry and stimulate the 
infant.  He does not require further resuscitation and should therefore be placed on 
his mother's chest for skin-to-skin care. 

 Sign 0 points 1 point 2 points 

A 
Appearance/ 

color 
Completely 
blue/pale 

Body pink, 
extremities blue 

Completely 
pink 

P Pulse Absent <100/min >100/min 

G 
Grimace/ 
reaction 

Absent 
Grimace/ 
whimper 

Cough/ 
sneeze/cry 

A 
Activity/ 

muscle tone 
Limp Some flexion 

Active/ 
spontaneous 

R 
Respiratory 

effort 
Absent Slow, weak cry 

Regular, 
good cry 

 

Newborns have an underdeveloped thermoregulatory center and are at risk for 
hypothermia; therefore, drying and warming the infant is essential to prevent loss of 
body heat.  Warming methods include swaddling with warm blankets, placing the 
infant under a radiant warmer, and/or allowing skin-to-skin contact with the 
mother.  Skin-to-skin contact not only provides warmth but also helps to 
initiate breastfeeding.  In turn, early feeding helps prevent hypoglycemia and can 
decrease the risk of hyperbilirubinemia.  For these reasons, routine newborn care 
(eg, vitamin K, hepatitis B vaccine, erythromycin eye ointment) can be postponed for 
an hour to allow for skin-to-skin time. 

…………………. 



According to the neonatal resuscitation algorithm, a cardiac monitor is considered 
for bradycardia (<100/min), apnea, or gasping and should be attached if chest 
compressions are required. 

A sponge bath with soapy water is typically performed after 24 hours of life.  Bathing 
in sterile solution is not required.  In addition, immediate newborn care focuses on 
keeping the infant dry to maintain warmth. 

Suctioning the oropharynx to clear the airway is appropriate if secretions are 
present; however, if the infant is crying vigorously with no excessive secretions, it’s 
not necessary.  Tracheal suctioning is not recommended in routine resuscitation due 
to risk of vagal stimulation leading to apnea or bradycardia. 

SGA Infants are labeled small for gestational age (SGA) when their birth weight is below 
the 10th percentile for gestational age.  Both maternal and fetal factors can lead to 
abnormal fetal growth.  Maternal factors include preeclampsia, malnutrition, 
placental insufficiency, multiparity, or drug use.  Fetal factors include genetic factors, 
chromosomal abnormalities, congenital infections, or inborn errors of 
metabolism.  These low birth weight infants usually have intrauterine growth 
restriction, which can be symmetrical (height, weight, and head circumference are 
all equally affected) or asymmetrical (weight is affected more than height and head 
circumference).  

Infants who are small for gestational age are at risk for several complications due to 
their size, including hypoxia, perinatal asphyxia, meconium aspiration, hypothermia, 
hypoglycemia, hypocalcemia, and polycythemia.  The polycythemia results from 
increased erythropoietin secretion in response to fetal hypoxia. 

……………………. 

Large for gestational age infants are at risk for developing hip subluxation and talipes 
calcaneovalgus primarily due to intrauterine deformation.  Small for gestational age 
infants usually do not develop these abnormalities. 

Hypoglycemia is commonly seen in small for gestational age infants due to 
decreased glycogen stores.  Often, the hypoglycemia can be managed with early and 
frequent feeds.  Infants with very low birth weights can have hyperglycemia due to 
low insulin secretion, but hypoglycemia would be more likely in an infant 
weighing 2.6 kg. 

SGA infants have decreased subcutaneous fat and therefore impaired 
thermoregulation.  As a result, these infants often become hypothermic. 

Most SGA infants have hypocalcemia, which is thought to be caused by a decreased 
transfer of calcium across the placenta.   



IODM 

A birth weight of ≥4 Kg (8 lb12 oz) is consistent with macrosomia, and physical 
examination findings of plethoria with crepitus and irregularity over the right clavicle 
(clavicular #) and an absent Moro reflex on the either extremities reflect 
complications of shoulder dystocia.  

Fetal hyperglycemia (eg, due to untreated maternal diabetes mellitus) is the most 
common underlying risk factor. 

Mild maternal insulin resistance is a physiologic process of pregnancy that facilitates 
the diffusion of glucose across the placenta for fetal growth.  However, excessive 
maternal hyperglycemia (ie, gestational or prepregnancy diabetes mellitus) results 
in fetal hyperglycemia, which increases fetal pancreatic insulin secretion, causing 
fetal hyperinsulinemia. 

Excessive production of fetal insulin, an anabolic hormone, leads to macrosomia with 
disproportionate growth and fat accumulation over the shoulders and abdomen.  As 
a result, the shoulders can become impacted in the maternal pelvis, resulting 
in shoulder dystocia, an obstetric emergency.  Potential complications of shoulder 
dystocia include clavicle fracture, brachial nerve palsy, perinatal asphyxia, and 
hypoxic encephalopathy.  Maternal hyperglycemia can also lead to neonatal 
polycythemia and plethora as well as postnatal hypoglycemia. 

…………………. 



Congenital infections; fetal aneuploidy; and maternal hypertension and substance 
abuse are all associated with fetal growth restriction and small-for-gestational-age 
infants (eg, birth weight <10th percentile).  Fetal growth restriction occurs due to the 
compromise of placental function and a decreased ability to transport oxygen and 
other nutrients from mother to fetus.  Decreased placental oxygen transfer can lead 
to fetal hypoxemia, in which the fetus attempts to maintain oxygenation by 
suppressing growth and metabolism.   

In addition to fetal growth restriction, maternal tobacco use can cause irritability and 
hypertonicity in newborns. 

Clavicle # 
Neonatal displaced clavicular fracture 

Risk factors 

• Fetal macrosomia (maternal diabetes, post-term 
pregnancy) 

• Instrumental delivery (vacuum or forceps) 
• Shoulder dystocia 

Clinical features 
• Crying/pain with passive motion of affected extremity 
• Crepitus over clavicle 
• Asymmetric Moro reflex 

Diagnosis • X-ray 

Treatment 

• Reassurance 
• Gentle handling 
• Analgesics 
• Place affected arm in a long-sleeved garment & pin 

sleeve to chest with elbow flexed at 90 degrees 

A newborn with crepitus over the clavicle, asymmetric Moro reflex, and pain with 
passive motion of the upper extremity has a displaced clavicular fracture.  Neonatal 
clavicular fractures are typically due to a difficult delivery.  Risk factors include birth 

weight >4 kg (often associated with 
maternal gestational diabetes 
mellitus), shoulder dystocia, 
and vacuum delivery.  Vacuum 
extraction can also cause a 
subperiosteal bleed 
(ie, cephalohematoma). 

X-rays are performed to confirm 
the fracture.  Because neonatal 
clavicular fractures usually heal 
rapidly (7-10 days) with no long-term 
sequelae, management includes 
parental reassurance and guidance 
on gentle handling.  To decrease pain, 

arm motion may be restricted by pinning the infant's sleeve to the shirt. 



…………………. 

Analgesics (eg, acetaminophen) can 
be given to decrease 
pain.  However, aspirin is generally 
avoided in infants and children due 
to the risk of Reye syndrome. 

Closed reduction is appropriate 
treatment for shoulder dislocation, 
which rarely occurs in neonates and 
would not cause clavicular crepitus. 

Traumatic clavicular fractures in 
older children are less likely to heal 
spontaneously and may require 
treatment.  Displaced fractures are 
often surgically reduced, and 
nondisplaced fractures are typically 
managed with a figure-of-8 splint. 

HSV infection 
Neonatal herpes simplex virus infection 

Pathogenesis 
• Vertical transmission 
o Intrauterine, perinatal, postnatal 

Clinical findings 

• Skin-eye-mouth 
o Mucocutaneous vesicles 
o Keratoconjunctivitis 

• Central nervous system 
o Seizures, fever, lethargy 
o Temporal lobe hemorrhage/edema 

• Disseminated 
o Sepsis, hepatitis, pneumonia 

Diagnosis 
• Viral surface cultures 
• HSV PCR (blood, cerebrospinal fluid) 

Treatment • Acyclovir 

Fever, seizure, and temporal lobe findings in an unfant most likely has 
neonatal herpes simplex virus (HSV) infection.  Vertical transmissionof the virus 
typically occurs perinatally during delivery by a mother with active genital 
lesions.  Neonatal HSV may also be contracted in utero (rare and often fatal) or 
postnatally through direct contact of the infant with an active lesion (eg, cold sore). 

Characteristic vesicles on an erythematous base are prominent in skin-eye-mouth 
disease; however, cutaneous findings may be absent in CNS and disseminated 
disease.  CNS disease, typically presents in the first few weeks of life with signs 
of encephalitis, including seizure, lethargy, poor feeding, and a full fontanelle (ie, 
increased intracranial pressure).  Viral transmission through the olfactory bulb to the 



temporal lobe results in temporal lobe hemorrhage and edema.  Diagnostic lumbar 
puncture often yields a bloody tap.  Empiric acyclovir is initiated while awaiting 
confirmatory results of HSV PCR testing of the cerebrospinal fluid. 

…………………. 

Cytomegalovirus (CMV) and Toxoplasma gondii can cause neonatal seizures, but 
intracranial calcifications are seen on neuroimaging. 

Seizures due to congenital rubella infection are less common and typically 
accompanied by hearing loss, heart defects (eg, patent ductus arteriosus), 
microcephaly, cataracts, and a "blueberry muffin" rash. 

Syphilis, caused by Treponema pallidum, typically presents initially with rash, 
"snuffles," hepatomegaly, and long-bone abnormalities; seizures are rare in the 
neonatal period. 

Congenital varicella syndrome is characterized by growth restriction, skin lesions, 
ocular defects, and limb abnormalities.  Seizures and CNS abnormalities can occur; 
however, patients typically have cortical atrophy rather than temporal 
lobe hemorrhage. 

Zika virus can cause seizures but typically results in congenital defects such as severe 
microcephaly, hypertonia, contractures, ocular abnormalities, and hearing loss. 



Teratogens 

Fetal hydantoin syndrome occurs due to in utero exposure to an antiepileptic 
(eg, phenytoin, carbamazepine, valproate). Multiple antiepileptics have teratogenic 
effects due to their ability to cross the placenta, resulting in low folate levels and 
high oxidative metabolites levels in the fetus. The likely combined effects result in 
the associated cleft lip and palate, wide anterior fontanelle, distal phalange 
hypoplasia, and cardiac anomalies (eg, pulmonary stenosis, aortic stenosis). The 
associated neural tube defects and microcephaly can also result in developmental 
delay and poor cognitive outcomes. 

Therefore, to minimize the risk of congenital malformation, patients who require 
antiepileptics during pregnancy should be titrated to the lowest dose for seizure 
control prior to conception and started on high-dose (4 mg) folic 
acid supplementation. 

………………. 



Fetal alcohol syndrome can present with 
microcephaly and midfacial hypoplasia; 
however, there is no association with cleft 
lip or palate. 

Cocaine use during pregnancy is associated 
with preterm delivery, abruptio placentae, 
and fetal growth restriction.  There is no 
association with congenital defects. 

Use of lisinopril (and other angiotensin-
converting enzyme inhibitors) during 
pregnancy can cause fetal renal failure and 
associated oligohydramnios that results in 
pulmonary hypoplasia, growth restriction, 
and limb defects.  It does not cause cleft lip 
or palate. 

Most infants with congenital syphilis are asymptomatic at birth; those with 
symptoms typically have rhinitis ("snuffles"), hepatomegaly, and a 
maculopapular rash (none of which are seen in this patient). 

INFECTIOUS DISORDERS 
Lyme disease 

Lyme disease prevention  

Tick removal 
• Grasp with small forceps as close to skin as possible 
• Pull firmly upwards without twisting 

Prophylaxis 
criteria 

(must meet all 5) 

• Ixodes scapularis (deer tick) identified 
• Tick attached for ≥36 hours or engorged 
• Prophylaxis started w/in 72 hours of tick removal 
• Local Borrelia burgdorferi infection rate ≥20% (eg, 

New England) 
• No c/i to doxycycline (eg, pregnancy) 

Antimicrobial 
prophylaxis 

• Single-dose doxycycline 

Ixodes scapularis (deer tick) is endemic to the northeastern United States and serves 
as a vector for several zoonotic infections, including Lyme disease, anaplasmosis, 
and babesiosis. 

Transmission of disease occurs when organisms pass from the tick salivary glands 
into the bite wound.  Anaplasmosis and babesiosis are typically transmitted soon 
after attachment; Borrelia burgdorferi, which causes Lyme disease, resides in the 
gut of the tick and requires 48-72 hours of feeding before salivary gland migration. 

The first step in tick management is removal with small forceps as close to the skin 
surface as possible.  The body of the tick should not be squeezed or crushed because 
this can expel secretions into the wound and increase the risk of 



transmission.  Surrounding erythema during tick attachment is typically due to local 
skin irritation from the tick saliva, not infection. 

Antimicrobial prophylaxis is not effective against anaplasmosis and babesiosis but is 
recommended to prevent Lyme disease if specific criteria are met (see table).  If the 
deer tick is attached ≥36 hours, a prophylactic single dose of doxycycline is indicated 
within 3 days of tick removal if local infection rates are high.  This patient has had a 
tick attached for <36 hours and therefore does not require antimicrobial 
prophylaxis. 

………… 

Ticks should be removed as soon as possible to decrease risk of transmission.  In 
addition, Lyme serology cannot diagnose infection at the time of the tick bite 
because antibodies develop at least 1-4 weeks after transmission. 

Petroleum jelly is not an effective measure for tick removal, and the tick should be 
not be punctured due to increased risk of infectious disease exposure.  In addition, 
although doxycycline or amoxicillin for 21 days is the treatment for erythema 
migrans (EM), the earliest sign of Lyme disease, EM develops days after the tick bite 
and classically expands into a bull's-eye appearance.  In contrast, this patient's skin 
findings are due to local irritation. 

Cat scratch 
Cat-scratch disease 

Etiology 
• B henselae, fastidious GN bacilli 
• Can be transmitted by cat scratch/bite 

Clinical 
manifestations 

• Papule at scratch/bite site 
• Regional adenopathy 
• ± Fever of unknown origin (≥14 days) 

Diagnosis 
• Usually clinical 
• ± Serology 

Treatment 
• Generally self-limiting 
• Azithromycin 

A localized papule with ipsilateral regional LAD in the setting of cat exposure raises 
concern for cat-scratch disease (CSD).  CSD, caused by Bartonella henselae, is a 
fastidious gram-negative bacillus carried by the majority of cats, especially kittens.  B 
henselae can be transmitted by a cat scratch or bite, or (rarely) by a flea.  However, 
the majority of patients do not recall a specific scratch or bite. 

Classically, patients present with a localized papular or nodular skin lesion that may 
initially go unnoticed.  Additional presenting symptoms may include fever of 
unknown origin and/or regional LAD in the subsequent 1-2 weeks.  Affected lymph 
nodes are enlarged, tender, and have overlying erythema; suppuration is less 
common.  Lymphadenopathy may take 1-2 months to resolve. 



Cat exposure and symptoms consistent with CSD are usually sufficient to make a 
clinical diagnosis.  Although many mild cases will self-resolve, treatment with 
azithromycin is typically recommended. 

……………… 

Mycobacterium tuberculosis should be considered in patients with 
lymphadenopathy (especially cervical) or who have traveled to an endemic region 
(eg, China, Russia, India).  Similar to CSD, the onset may be gradual; however, 
adenitis due to M tuberculosis is strikingly nontender. 

P multocida, normal oral flora in dogs and cats, can cause cellulitis and other soft 
tissue infection within 1-2 days of a dog or cat bite.  This patient's adenopathy with 
indolent onset is inconsistent with P multocida. 

S enteritidis is carried by reptiles (including turtles) and can cause severe 
mesenteric adenitis in conjunction with enteritis.   

S aureus and S pyogenes are common causes of acute bacterial lymphadenitis, 
which presents with a warm, tender, erythematous lymph node.  

HIV 

 
Chronic diarrhea, LAD, FTT, and severe infections are suggestive of an 
immunodeficiency syndrome.  Specifically, his history of infection 
with opportunistic organisms (eg, Pneumocystis, Candida) suggests a T lymphocyte 
deficiency.  HIV infection presents with a normal absolute lymphocyte count 
and CD4+ T lymphocyte deficiency as most HIV replication occurs in CD4+ T 
cells.  Because maternal antibodies may be present in HIV-negative children age <18 
months, DNA PCR testing of blood can confirm the diagnosis.  After age 18 months, 
persistence of HIV antibody is confirmatory of infection. 

Infants can acquire HIV infection via the transplacental route or, more commonly, 
during delivery.  High maternal viral load is the most important risk factor in 
transmission.  Prenatal screening and maternal ART have markedly reduced 



infection rates in the US, but infections still occur when mothers are infected late in 
pregnancy or have insufficient prenatal care. 

………. 

Low B cell concentrations are a feature XLA.  Infants with XLA have recurrent 
bacterial sinopulmonary infections, absent lymphoid tissue, and low serum 
immunoglobulin concentrations. 

Defects in ciliary components such as dynein cause primary ciliary 
dyskinesia.  Affected patients have recurrent ear, nasal, and sinus infections and 
pneumonia due to bacterial infections.  Failure to thrive, diarrhea, 
and Pneumocystis pneumonia are not seen in ciliary dyskinesia. 

ADA deficiency is one of several gene defects resulting in SCID.  Affected infants 
have profound lymphopenia, recurrent infections, and FTT. 

Viral exanthems 

 
A teenager with parotitis following a nonspecific prodrome of fever, myalgias, and 
fatigue likely has mumps.  This contagious viral illness is usually self-limited, 
but serious complications (due to systemic spread of the virus) are possible.  The 
virus has an affinity for glandular epithelium and classically causes parotitis, which 
can be unilateral or bilateral.  Orchitis, a common complication, can develop in 
infected adolescent boys and young adults and impair fertility.  Pancreatitis has 
been described in infected children and adults.  The virus is neurotropic and can 



cause aseptic meningitis (generally benign) and SNHL (often transient but can lead 
to deafness). 

Immunization against mumps is provided by the MMR vaccine.  Among 
unvaccinated children, mumps is most common in school-age children, who often 
have mild disease or are asx.  Symptoms are more severe and complications are 
more likely among unvaccinated adolescents and adults.  Vaccinated patients are 
more likely to present in late adolescence or early adulthood as immunity wanes. 

………. 

Mumps is not associated with hepatitis in immunocomPETENT patients. 

Primary infection with HIV can present with parotitis and subsequently lead to 
CD4+ T-cell depletion. 

Myositis, particularly of the calves or thighs, can be a complication of 
influenza.  Influenza presents with fever, myalgias, and pharyngitis, often with lower 
respiratory tract infection, but is a rare cause of parotitis. 

EBV is also a common cause of viral parotitis; however, the absence of pharyngitis or 
cervical adenopathy makes EBV infection unlikely. 

Varicella infection 

Clinical 
features 

• Aerosolized transmission with 2 weeks of incubation 
• Prodrome (eg, fever, malaise) 
• Maculopapular rash followed by successive “crops” of 

vesicles 

Prognosis 
• Usually self-limiting 
• Antiviral therapy for immunocompromised or 

complicated disease (eg, cerebellar ataxia, pneumonia) 

Prevention • 2 doses of varicella-zoster virus vaccine (ages 1 & 4) 

Varicella (chickenpox) is caused by the highly infectious VZV.  Approximately 2 
weeks (incubation) after exposure to airborne particles, patients with varicella 
develop a brief prodrome (eg, fever, malaise) followed by onset of rash within 24 
hours.  The rash is initially maculopapular but rapidly becomes intensely pruritic 
and vesicular involving the trunk, face, and extremities.  The vesicles can become 
pustular and subsequently crust over.  Successive "crops" of vesicles appear daily 
over a week, resulting in vesicles at different stages. 



Varicella is generally a self-limiting infection that does not require antiviral 
therapy.  In rare cases, varicella can cause cerebellar ataxia or 
pneumonia.  Superimposed aggressive GAS infection can also develop and should 
be treated with antibacterial therapy.  The incidence of varicella in the US has 
declined significantly due to universal vaccination.  However, breakthrough 
infection is possible and occurs most frequently in children who have received only a 
single dose of VZV vaccine, as a 3-year-
old patient (who is up to date on 
immunizations but would not have 
received the second dose of VZV, given 
at age 4).  Breakthrough varicella is 
generally mild with lower fever and 
fewer vesicles. 

………… 

 Eczema 
herpeticum is 
caused by herpes virus infection of areas of skin affected by 
atopic dermatitis, leading to painful vesicular rash, fever, 
and possibly viral dissemination.   

 

Hand-foot-and-mouth 
disease is caused by 
enteroviruses (most 

commonly coxsackievirus).  It presents with an 
exanthem of lesions on the hands and feet (including 
the palms and soles) that may be vesicular but are 
rarely painful or pruritic as well as an oral enanthem 
of macules or ulcers in the mouth (causing mouth 
pain).  This child has an exanthem but no 
enanthem. → 

 Impetigo is caused 
by bacterial infection of 
the skin, usually due 
to Staphylococcus 
aureus or Streptococcus pyogenes.  Painful, 
erythematous lesions progress to "honey-crusted" 
ulcerations or plaques, which are not seen in varicella. 



 
  Both measles and rubella infection 
are maculopapular rashes that begin on the face and 
spread cephalocaudally.  Vesicular lesions are not seen 
in either measles or rubella. 

 

Roseola is caused by human herpesviruses 6 and 
7.  Patients have high fever followed by a diffuse 
maculopapular rash that appears as the fever 
abates.  Roseola does not cause vesicles. 

 

 Scabies is a highly contagious infection 
caused by the Sarcoptes 
scabiei mite.  Scabies classically presents 
as an extremely pruritic, erythematous, 
papular rash in the interdigital web spaces, 
flexor surfaces of the wrist, extensor 
surfaces of the elbows, and periumbilical 
area.  

 

Vaccine-strain versus wild-type varicella 

Vaccine strain Wild type 

• <10 lesions 
• Maculopapular &/or vesicular 
• Mildly contagious 

• >100 lesions 
• Vesicular in successive crops 
• Highly contagious 

A child has developed a pruritic, vesicular rash approximately 2 weeks after receiving 
the live-attenuated VZV vaccine.  The two potential causes of varicella-like rashes 
after VZV vaccine include: 

• Attenuated vaccine virus can replicate after immunization and cause mild 
infection in approximately 3% of immunized children. 

• Wild-type VZV can cause classic varicella if acquired before the child's 
immunization results in protective antibody 

Both vaccine-strain and wild-type varicella have an incubation period of 1-3 
weeks. Mild rash and lack of fever suggest that symptoms are caused by the 
attenuated vaccine virus.  The lesions of the vaccine-strain virus are generally few in 
number (<10) and are more likely to be maculopapular rather than entirely 
vesicular.  In contrast, classic varicella disease presents with >100 vesicular lesions in 
successive "crops" over several days (around a week). 



The disease caused by vaccine-strain virus is very mild and is not a contraindication 
to future VZV vaccine administration.  The vaccine-strain virus is less contagious 
than wild-type varicella, but it can be transmitted to other individuals.  Therefore, 
patients who develop a rash after receiving the VZV vaccine should avoid contact 
with high-risk individuals who are susceptible to varicella (eg, pregnant women, 
people receiving CTX) until the rash has completely crusted over. 

…………….. 

Allergic reactions to VZV vaccine can be due to either T cell-mediated (type 4) or IgE-
mediated (type 1) reactions against vaccine components, most commonly neomycin 
or gelatin.  Type 1 reactions appear immediately after immunization, with symptoms 
ranging from acute hives to anaphylactic shock.  Type 4 reactions occur within 2-3 
days and can present with redness and swelling at the injection site. 

VZV: Transmitted via airborne particles and is extremely infectious.  Up to 90% of 
susceptible individuals will develop varicella after exposure to an infected 
person.  Varicella is usually self-limited and mild, but serious complications include 
pneumonia, central nervous system disease (eg, cerebellar ataxia), and aggressive 
skin infections.  These complications are more common in adolescents and adults, 
particularly those who are immunocompromised or pregnant. 

Immunity to varicella is acquired by prior infection or by receiving 2 doses of VZV 
vaccine (at ages 1 and 
4 years). Postexposure 
prophylaxis with 
VZV vaccine is 
indicated for this 
incompletely 
immunized child age >1 
year who was exposed 
within the preceding 5 
days.  For susceptible 
individuals who cannot 
receive live-virus 
vaccines (eg, 
immunocompromised 
or pregnant patients), postexposure prophylaxis can be provided using varicella 
immunoglobulin. Infants (age <1 year) outside the neonatal period are not eligible 
for VZV vaccine and do not require immunoglobulin as they are at lower risk than 
neonates or older children. 

Acyclovir is not routinely recommended for postexposure prophylaxis, regardless of 
immune status.  However, it can be used to treat active varicella infection. 



VZV is transmitted via aerosolized droplets and is extremely 
contagious.  Therefore, postexposure prophylaxis (PEP) is recommended for 
exposed individuals who are not immune, including patients who have not received 
2 doses of VZV vaccine or who have not had confirmed varicella infection. 

However, for high-risk patients who cannot receive VZV vaccine, PEP is achieved by 
administering passive immunization with varicella-zoster immunoglobulin 
(VZIG).  Patients eligible for VZIG include neonates, pregnant women, and 
immunocompromised patients.  VZIG for neonatal PEP is effective if maternal 
infection developed 5 days before to 2 days after delivery. 

…………. 

VZV vaccine is a live-virus vaccine and is contraindicated for patients age <1 
year.delivery.  

>90% of at-risk, exposed individuals develop varicella and neonatal varicella is a 
severe disease that usually progresses to systemic involvement (eg, 
meningoencephalitis, hepatitis). 

IgG takes 2-3 weeks to develop after illness, the mother will not have transferred 
any varicella-specific IgG to the infant via the placenta. 

The incubation period for varicella is 2-3 weeks, and viral testing at 24 hours is likely 
to be negative even in infected infants. 

Measles virus (rubeola) 

Transmission • Airborne 

Clinical 
presentation 

• Prodrome (eg, cough, coryza, conjunctivitis, fever, 
Koplik spots) 

• Maculopapular exanthem 
o Cephalocaudal & centrifugal spread 
o Spares palms/soles 

Prevention • Live-attenuated measles vaccine 

Treatment 
• Supportive 
• Vitamin A for hospitalized patients 



An unvaccinated child has a high fever and a diffuse morbilliform rash following 
a prodrome of cough, conjunctivitis, and coryza (3 Cs).  These clinical findings are 
consistent with measles (rubeola).   After 2-4 days of illness, an erythematous, 
blanching, maculopapular exanthem 
characteristically develops on the face and 
spreads in 
a cephalocaudal and centrifugal pattern to 
the rest of the body.  The rash subsequently 
coalesces and may become nonblanching 
with a dark, reddish-brown color. It lasts 
approximately a week, and patients' other 
symptoms improve as the rash resolves. 



Treatment of measles is typically supportive only.  However, patients who are 
immunocompromised or pregnant, at extremes of age (eg, infants or the elderly), 
or who are vitamin A deficient are at greater risk for complications such as 
pneumonia, encephalitis, or blindness.  Treatment with vitamin A reduces the 
morbidity and mortality rates for patients with severe measles (eg, those requiring 
hospitalization) through the 
promotion of antibody-producing 
cells and regeneration of 
epithelial cells (eg, in the gut, 
lungs, and retina). 

………….. 

Vitamin B6 (pyridoxine) deficiency 
can result in neurologic 
impairment (eg, confusion, 
irritability, seizure) and skin and 
mucous membrane breakdown 
(eg, stomatitis, cheilosis). 

Vitamin E deficiency leads to hemolytic anemia and neurologic abnormalities such as 
ataxia. 

……….. 

The virus can remain airborne for several hours, and patients can contract it by 
entering a room that an infected person has already exited (eg, waiting room, day 
care center).   Patients are most contagious during the prodrome but can spread 
disease for several days after resolution of the rash.  Patients with known or 
suspected measles should be isolated and placed on airborne precautions (negative 
pressure room, N95 face mask for health care personnel). 

The best way to prevent measles infection is by 2 doses (at age 1 and 4) of the live 
attenuated measles vaccine, which generates immunity in >95% of vaccinated 
persons.  For planned international travel, an additional dose between age 6 and 11 
months is also recommended.  This patient has not yet received the measles-
mumps-rubella vaccine and likely acquired the disease during international travel. 

……. 

 Rubella presents similarly to measles but is relatively mild (eg, low-grade fever, 
patient is well-appearing) and shorter in duration.  The rubella rash spreads 
cephalocaudally but does not darken as does measles.  This patient has a prolonged, 
high fever with Koplik spots, which are pathognomonic for measles. 

PEPPx can be considered for patients exposed to viruses such as influenza, varicella, 
and HIV.  There is no antiviral prophylaxis for measles. 

Passive immunization is achieved by administering high concentrations of specific 
antibody against a pathogen.  It is an effective postexposure prophylaxis for varicella 
and rabies but is not available for measles. 



Rubella (German measles) 

Clinical presentation 

• Congenital: 
o SNHL 
o Cataracts 
o PDA 

• Children: 
o Fever 
o Cephalocaudal spread of maculopapular 

rash 
• Adolescents/Adults:   

o Same as children + arthralgias/arthritis 

Diagnosis • Serology 

Prevention • Live attenuated rubella vaccine 

An SGA newborn with 
hearing loss and a cardiac 
defect in the setting of a 
maternal first-trimester 
illness likely has congenital 
rubella syndrome (CRS). 
First-trimester infections 
are particularly threatening 
because they occur during 
organogenesis and can lead 
to either spontaneous 
abortion or CRS. 

The classic triad of CRS 
includes a harsh, machine-
like, continuous (throughout systole and diastole) murmur of patent ductus 
arteriosus; sensorineural hearing loss; and leukocoria (white pupillary reflex) 
from cataracts.  Other findings can include FGR, HSM, and a purpuric "blueberry 
muffin" rash.   

Diagnosis is confirmed by serology (positive infant IgM).  Universal vaccination has 
reduced, but not eliminated, CRS.  This mother was likely unvaccinated and 
nonimmune, a finding typically identified on prenatal screening. 

……….. 

Both CMV and toxoplasmosis can cause a mild, influenza-like maternal 
infection.  However, congenital toxoplasmosis classically presents with 
chorioretinitis, hydrocephalus, and diffuse intracranial calcifications.  Congenital 
cytomegalovirus infection can also lead to chorioretinitis and periventricular 
calcifications; cataracts and cardiac defects are not seen. 

Listeria monocytogenes can present as a nonspecific febrile illness in pregnant 
women.  Transmission across the placenta can lead to fetal death (particularly with 



first-trimester infection) and premature birth.  Newborn infection is typically severe 
with fever, disseminated abscesses in multiple organs (liver, spleen, lungs, kidneys, 
brain), and skin lesions. 

In adults, parvovirus B19 can cause a mild febrile illness followed by arthralgias or 
arthritis.  Infection during pregnancy (particularly gestational age <20 weeks) can 
lead to fetal loss or hydrops fetalis.  However, congenital abnormalities are rare in 
surviving infants. 

Rubella is a mild, vaccine-preventable viral illness.  Symptoms develop 2-3 weeks 
(incubation) after inhalation of infected respiratory droplets.  Patients may be asx or 
have initial symptoms of low-grade fever and lymphadenopathy, 
particularly suboccipital, posterior auricular, and posterior cervical (like EBV).  A 
fine, pink, maculopapular exanthem begins on the face, spreads quickly in 
a cephalocaudal pattern to the rest of the body, and lasts <3 days.  Some patients 
also have petechiae or erythematous papules, known as Forchheimer spots, on the 
soft palate.  Treatment is supportive. 

Although postnatal infection is mild, prenatal 
infection can result in spontaneous abortion, 
fetal demise, or congenital rubella syndrome 
(CRS).  Immunization with the MMR vaccine at 
ages 1 and 4 is the best method of prevention. 

…………. 

 A blanching, fine, pinkmaculopapular 
rash erupts on the face and spreads 
cephalocaudally within 24 hours, sparing the 
palms and soles. 

Adolescents and adults, particularly females, may 
have arthralgias and/or arthritis at the time of 
rash development.  Although most symptoms 
resolve in a few days, joint pain can last up to a 
month. 

However, prenatal infection (particularly in the first trimester) can cause 
miscarriage, stillbirth, or congenital rubella syndrome.   

…………. 

Erythema infectiosum is caused by parvovirus B19 and classically presents with 
prodromal symptoms (eg, fever, rhinorrhea) followed by a "slapped cheek" rash and 
a reticular rash on the body.  

Measles causes a blanching, maculopapular rash that spreads cephalocaudally and, 
after a few days, coalesces and appears darker (eg, reddish-brown) and 
nonblanching.  Patients are ill-appearing with high fevers up to 40 C (104 F), coryza, 
and cough. 

Scarlet fever is a streptococcal infection that can cause fever, palatal petechiae, and 
a "sandpaper" texture rash.  However, the rash usually begins and is most prominent 



within skinfolds (eg, axillae, groin) and then spreads to the trunk and extremities.  In 
addition, the diagnosis is rare for patients under age 3. 

MMR vaccination is recommended at age 1 and again at age 4.  It is safe and 
effective, with mild reactions occurring in a minority (3-5%) of immunized 
patients.  This child has fever and a maculopapular rash a week after receiving the 
MMR vaccine, which is most likely due to infection with vaccine-strain measles virus 
used in the vaccine.  Although the virus is attenuated, it is a live virus and therefore 
can cause a mild version of measles within 1-3 weeks of immunization.  No 
treatment is needed as the vaccine-strain illness is minor and self-limiting.  Although 
less contagious than wild-type measles, the vaccine strain is also transmissible to 
others.  Therefore, patients who develop a rash after MMR immunization 
should avoid contact with immunocompromised individuals until the rash has 
resolved. 

………. 

Airborne isolation, including an N95 respirator mask, is indicated for primary 
measles infection, which is extremely contagious and transmitted via aerosolized 
droplets.  Vaccine-strain measles is considerably less infectious and does not require 
airborne precautions. 

Oral antihistamines are used in the treatment of type 1 hypersensitivity reactions, 
which can occur immediately after immunization due to allergy against vaccine 
components (eg, gelatin, neomycin).  Patients with type 1 hypersensitivity 
have wheezing, urticaria, or anaphylaxis. 

Oral antiviral therapy (eg, acyclovir) is indicated for high-risk patients with varicella 
infection, which presents with fever and vesicular rash in successive "crops."  = 

Cataracts are a typical feature of CRS and may present as cloudy lenses; asymmetric 
or absent red reflexes; or nystagmus. 
Prenatal maternal infection may be asymptomatic or present with a self-limited 
illness offever, cough, and conjunctivitis followed by a diffuse maculopapular 
rash.  This patient's mother likely had an asymptomatic, first trimester rubella 
infection. Routine first trimester prenatal screening includes testing for maternal 
rubella IgG.  A positive titer proves immunity from prior immunization or 
preconception infection. 
The best way to prevent CRS is by live attenuated rubellavaccination prior to 
conception. 
……………….. 
Prenatal ingestion of unpasteurized products increases risk of Listeria 
monocytogenes infection.  Maternal infection may present with nonspecific flulike 
symptoms (eg, myalgia, malaise), and neonatal infection presents as sepsis or 
meningoencephalitis.  Cardiac, ophthalmic, and audiologic abnormalities are 
atypical. 
 
 
 



TORCHES 
Congenital cytomegalovirus 

Epidemiology 
• MC congenital infection 
• Transmission: bodily fluids (eg, urine, saliva) 
• Main risk factor: caring for young children 

Clinical features 

• Growth restriction & microcephaly 
• Periventricular calcifications 
• Hepatosplenomegaly 
• Thrombocytopenia 

Diagnosis 
• PCR testing 
• Viral culture of urine/saliva 

Treatment • Antivirals (eg, valganciclovir) if symptomatic 

Cytomegalovirus (CMV) infection is common among children age 1-4, and 
transmission in the day care or preschool setting is a major risk factor for infection 
of pregnant women.  Most cases of infected children and adults are asx, but a 
minority may present with nonspecific symptoms (eg, pharyngitis, 
fatigue).  Transmission of CMV among healthy children and adults occurs through 
contact with infected bodily fluids (eg, saliva, urine).  Standard precautions (eg, 
hand hygiene, glove use) are an important step in prevention. 

Vertical transmission from mother to infant occurs via placental transfer.  Clinical 
features of congenital CMV infection include microcephaly with periventricular 
calcifications, which are the most specific findings for congenital CMV infection, as 
well as IUGR, HSM, jaundice, and thrombocytopenia. 

…. 

Congenital toxoplasmosis can be transmitted via exposure to cat feces, either 
directly (eg, kitty litter), indirectly (eg, contaminated soil, unwashed fruits and 
vegetables), or by consuming undercooked meat from infected 
animals.  Toxoplasmosis commonly presents with macrocephaly and diffuse 
parenchymal calcifications rather than periventricular calcifications. 

Congenital syphilis: Infants with congenital syphilis can have bone lesions, growth 
restriction, petechiae, and jaundice but do NOT have microcephaly or calcifications. 

Most infants with congenital syphilis are initially asymptomatic.  Those who do have 
clinical findings as newborns usually have nonspecificsigns of congenital infection, 
including jaundice and hepatosplenomegaly (due to fetal reticuloendothelial 
activation), blueberry muffin spots (due to extramedullary hematopoiesis), and 
growth restriction (due to fetal inflammation). 

Features that are more specific for congenital syphilis include: 

1. Copious clear, purulent, or serosanguineous rhinorrhea (snuffles) 
2. A diffuse maculopapular rash that can involve the palms and soles and 

may desquamate or become bullous 



3. Abnormal long-bone radiographs (eg, metaphyseal lucencies) 

The diagnosis of maternal syphilis is determined by serologic testing, usually with a 
nontreponemal test (eg, VDRL test or RPR) in combination with a treponemal-
specific test (eg, Treponema pallidum particle agglutination assay).  Prenatal 
diagnosis and penicillin treatment can prevent the majority of congenital syphilis 
cases.  For infants who do develop congenital syphilis, penicillin therapy is curative 
and prevents the 
development of late 
manifestations (eg, frontal 
bossing, saddle nose, 
Hutchinson 
teeth).  Therefore, no 
infant should be 
discharged from the 
nursery until the mother's 
serologic testing for 
syphilis has been 
completed. 

…… 

Infants with congenital HIV 
infection are usually 
asymptomatic at birth. 

 

Congenital toxoplasmosis 

Risk factors 
• Raw or undercooked meat 
• Unwashed fruits/vegetables 
• Cat feces 

Clinical 
features 

• Macrocephaly 
• Diffuse intracranial calcifications 
• Nonspecific signs of congenital infection 

(eg, jaundice, growth restriction, 
hepatosplenomegaly, blueberry muffin spots) 

Diagnosis • Serology 

Treatment • Pyrimethamine, sulfadiazine, folate 



Congenital toxoplasmosis is caused by transplacental acquisition of Toxoplasma 
gondii from the mother.  Maternal toxoplasmosis can be acquired by ingestion of cat 
feces, either directly (eg, exposure to kitty litter) or indirectly (via contaminated soil 
or produce).  Toxoplasmosis can also be acquired by ingestion 
of raw or undercooked meat 
from animals infected with 
toxoplasmosis. 

The majority of infants with 
congenital toxoplasmosis are 
asymptomatic at birth but 
experience chorioretinitis in 
adulthood due to reactivation 
of their infection.  Infants who 
are symptomatic at birth may 
have macrocephaly, 
hydrocephalus, anddiffuse 
intracerebral calcifications as 
seen in this infant.  This 
infant's cholestasis and 
hepatomegaly are also consistent with a congenital infection but not specific for any 
particular pathogen. 

Diagnosis is made by serology; the presence of infant IgM or IgA is 
confirmatory.  Infected infants should receivepyrimethamine, sulfadiazine, 
and folate for a year; treatment reduces the parasite burden in the central nervous 
system and can relieve obstructive hydrocephalus. 

……………….. 

Zika virus can be acquired by the mother via mosquito bite or sexual 
transmission.  Zika causes severe microcephaly rather than macrocephaly. 

Saliva is the most common source of cytomegalovirus infection.  Congenital 
cytomegalovirus presents with periventricular rather than diffuse calcifications, 
and head circumference is low or normal. 

URI  

Key respiratory tract infections in children 

Diagnosis Classic pathogen Presentation 

Laryngotracheitis 
(croup) 

• Parainfluenza 
virus 

• Age 6 months to 3 years 
• Barking cough, stridor, 

hoarseness 

Epiglottitis 
• Haemophilus 

influenzae 

• Unvaccinated children 
• Sore throat, dysphagia, 

drooling, tripod position 



Bronchiolitis 
• Respiratory 

syncytial virus 
• Age <2 
• Wheezing, coughing 

Croup (laryngotracheitis), a viral upper respiratory illness most commonly caused 
by parainfluenza virus, typically presents in children age 6 months to 3 years.  The 
illness usually begins with nonspecific upper respiratory symptoms (eg, rhinorrhea, 
congestion) with subsequent development of fever, hoarseness, stridor (ie, high-
pitched noise), and a harsh, barking, seal-like cough.  The stridor worsens with 
agitation (eg, crying) or excitement and is typically inspiratory due to upper airway 
edema, but it may be biphasic (inspiratory and expiratory) in severe cases. 

Croup is generally a clinical diagnosis.  If the diagnosis is unclear, radiographs will 
reveal subglottic edema known as the steeple sign.  Treatment is aimed at reducing 
subglottic edema.  Corticosteroids (eg, dexamethasone) are useful for mild cases 
(eg, stridor with agitation), and nebulized racemic epinephrine is added for severe 
cases (ie, stridor at rest). 

………. 

Bacterial tracheitis and epiglottitis are rare, severe upper airway infections classically 
caused by S aureus and H influenzae type b, respectively.  Patients typically appear ill 
and have an acute onset of high fever, stridor, and significant respiratory 
distress.  Patients with epiglottitis are often unvaccinated. 

Bronchiolitis is a lower respiratory tract illness most commonly caused by 
RSV.  Patients have fever, respiratory distress, and wheezing, not inspiratory stridor. 

Laryngomalacia, caused by the collapse of supraglottic structures during inspiration, 
presents with chronic inspiratory stridor that begins in the neonatal period and is 
worse in the supine position.   

Acute bacterial rhinosinusitis 

Clinical 
features 

• Cough, nasal discharge 
• Fever 
• Face pain/headache   

Diagnostic 
criteria 
(1 of 3) 

• Persistent symptoms ≥10 days without improvement 
• Severe onset (fever ≥39 C [102.2 F] + drainage) ≥3 days 
• Worsening symptoms following initial improvement 

Treatment • Amoxicillin ± clavulanate 

This patient has prolonged (≥10 days) nasal congestion suggestive of acute bacterial 
rhinosinusitis (ABRS), an infection of the paranasal sinuses MCly due to 
nontypeable Haemophilus influenzae, S pneumoniae, or M catarrhalis.  Presenting 
symptoms often include cough, nasal discharge/congestion, facial pain, and 
headache.  ABRS is defined by any 1 of the following 3 criteria: 

• Symptoms (eg, cough, nasal discharge/congestion) persisting for ≥10 
days without improvement 



• Symptoms severe in onset (fever ≥39 C [102.2 F] + drainage) for ≥3 days 

• Symptoms worsening following initial improvement 

The MC risk factor for ABRS is viral upper respiratory infection (URI); up to 10% of 
children with a viral URI develop ABRS.  Thickened secretions and mucosal 
inflammation from the viral infection prevent sinus drainage and impair mucociliary 
clearance of contaminating bacteria, which can lead to secondary bacterial 
infection.  Although less common than viral URI, mucosal inflammation due 
to allergic rhinitis can also predispose to ABRS.  Diagnosis is usually clinical, and the 
first-line treatment is amoxicillin ± clavulanate. 

………… 

Adenoidal hypertrophy and nasal septal deformity can cause signs of nasal 
obstruction (eg, mouth breathing, sleep apnea). 

Environmental irritants, such as cigarette smoke and pool chemicals, are common 
risk factors for asthma, which presents with wheezing (not seen in this 
patient).  Environmental irritants can induce mucosal inflammation and lead to 
sinusitis but are less commonly implicated than viral URIs. 

ABRS: Although the paranasal sinuses are not fully developed in children, the 
ethmoid and maxillary sinuses are present at birth and rapidly expand in the first 
few years of life.  Inflammation within the sinus cavity (eg, viral upper respiratory 
infection) can impair mucous drainage and lead to secondary bacterial 
infection.  Nontypeable Haemophilus influenzae (~40%-50%), Streptococcus 
pneumoniae (~20%-25%), and Moraxella catarrhalis (~25%) are the most commonly 
implicated bacteria.  Since the advent of the 13-valent pneumococcal vaccine, S 
pneumoniae infection has become less prevalent. 

The most common presentation of ABRS is nasal discharge and cough lasting ≥10 
days without improvement.  In contrast, viral rhinosinusitis generally improves by 
days 7-10.  Fever may be present in ABRS but is not required for diagnosis.  In 
addition, sinus tenderness is rare in young children but often found in adults with 
ABRS.  Patients with asthma may experience exacerbations (eg, wheezing, coughing) 
triggered by concurrent upper respiratory infection. 

Treatment is amoxicillin ± clavulanate if symptoms are severe (eg, high fever) or 
worsening.  Patients with a milder course (persistent but not worsening symptoms) 
may be observed or treated with oral antibiotics. 

……………. 

Fungal pathogens (eg, Aspergillus fumigatus, Rhizopus arrhizus) can cause life-
threatening sinusitis in patients with impaired host defenses (eg, poorly controlled 
diabetes mellitus, malignancy).  Epistaxis, turbinate destruction, palatal eschars, and 
maxillary cyanosis raise suspicion for fungal infection.   

P aeruginosa causes sinusitis in immunocompromised patients and patients with 
cystic fibrosis.  



S aureus may be seen in chronic sinusitis (sinus inflammation for >12 weeks) but is 
rarely a cause of ABRS in children. 

S pyogenes typically causes pharyngitis without cough or nasal discharge.  Group A 
Streptococcus rarely causes sinus infections. 

Pertussis 

Clinical 
phases 

• Catarrhal (1-2 weeks): mild cough, rhinitis 
• Paroxysmal (2-6 weeks): cough with inspiratory 

whoop, posttussive emesis; infants: possible apnea 
• Convalescent (weeks to months): symptoms resolve 

gradually 

Diagnosis 
• Pertussis culture or PCR 
• Lymphocyte-predominant leukocytosis 

Treatment • Macrolides 

Prevention • Acellular pertussis vaccine 

A patient has a severe cough with apnea and posttussive emesis that is concerning 
for pertussis, a highly contagious infection that is caused by Bordetella pertussis (GN 
coccobacillus) and transmitted through respiratory droplets.  Infants (as well as 
unvaccinated individuals) who have not received the acellular pertussis vaccine are 
at high risk for infection. 

The disease typically progresses from a mild cough and rhinorrhea (catarrhal phase) 
to a harsh, whooping cough with posttusive emesis (paroxysmal phase) with 
coughing episodes lasting up to 30 mins. These paroxysms may be more frequent at 
night or exacerbated by activities such as exercise, laughing, or yawning, before 
gradual symptom resolution over weeks to months (convalescent phase).  In infants, 
the initial phase may be short/mild or absent, whereas the paroxysmal phase is 
often particularly severe with gagging, gasping, cyanosis, and life-
threatening apnea.  Fever is uncommon. Patients can appear remarkably well 
between coughing spells.  However, infants age <6 months are at risk for life-
threatening apnea and death. 

Given the risk for serious complications (eg, apnea, seizures), infants with suspected 
pertussis should receive immediate empiric treatment with a macrolide antibiotic 
(eg, azithromycin) while awaiting confirmatory testing (ie, pertussis culture, 
PCR).  Antibiotic therapy reduces transmission risk and, if initiated early (within the 
first week of symptoms), may shorten illness duration.  

Prevention is best achieved by immunization with acellular pertussis at age 2, 4, 6, 
and 15-18 months and 4-6 years, with a booster dose at age 11-12.  Vaccination, 
however, does not confer lifelong protection because immunity wanes over 
time.  Therefore, documentation of appropriate vaccination does not exclude a 
diagnosis of pertussis. 

………. 



Amoxicillin is used to treat AOM, which typically presents with fever and fussiness in 
an infant.  

Oseltamivir helps to reduce the symptoms of influenza, which can present with 
prolonged cough and congestion.  However, influenza typically causes high fever, 
which is not seen in this patient. 

Ranitidine is an H2-blocker that treats GERD.  Emesis associated with GERD is 
postprandial rather than posttussive, and GERD does not cause rhinorrhea and 
congestion. 

Pertussis: Intercostal muscle tenderness, can also occur because of forceful coughing 
episodes. 

When classic symptoms are present, the diagnosis is clinical.  Nasopharyngeal PCR 
testing is helpful for providing epidemiologic data or confirming the 
diagnosis.  Macrolides (eg, azithromycin, clarithromycin) are the first-line treatment 
and should be initiated based on clinical suspicion without waiting for confirmation. 

The infection rate and severity of the disease have declined because of 
routine immunization that includes five doses of DTaP in early childhood and 
tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) booster at 
age 11-12.  However, lifelong immunity is not conferred from vaccination or prior 
pertussis infection.  Acquired immunity wanes 5-10 years postvaccination, allowing 
fully immunized patients to be susceptible to infection. 

………….. 

Psittacosis, caused by Chlamydophila psittaci, presents with fever, cough, and 
headache after exposure to exotic birds.  In addition, rales are classically heard on 
auscultation.  This patient is afebrile with clear lung sounds. 

………… 

Exposure to contaminated water via poorly maintained air conditioning systems is a 
risk factor for Legionella pneumonia (Legionnaires disease).  In addition to cough, 
fever and focal rales are typically present. 

Swimming in fresh water contaminated with Naegleria fowleri can lead to acute 
meningoencephalitis and death.  Symptoms include fever, headache, and AMS. 

Pertussis postexposure prophylaxis (PEPx) 

Indications 
(regardless of 

vaccination history) 

• Close contact (eg, household members, direct 
contact with secretions) to symptomatic patient 

• High-risk patients, even with limited exposure 
(eg, pregnant, infant, immunodeficient) 

Treatment 
• Age <1 month: azithromycin 
• Age ≥1 month: azithro, clarithro, or 

erythromycin 

Pertussis is a highly contagious disease transmitted through respiratory droplets. 
Patients have mild cough and rhinorrhea for 1-2 weeks (ie, catarrhal stage) before 



developing a characteristic whooping cough (ie, paroxysmal stage).  Although 
patients are most contagious during the catarrhal stage, disease can spread up to 3 
weeks after the onset of paroxysmal coughing spells. 

First-line treatment is with a macrolide antibiotic (eg, azithromycin, 
clarithromycin). Treatment during the catarrhal stage may shorten the course of 
illness; treatment in the later stage does not shorten symptom duration but reduces 
the risk of transmission. 

Vaccination prevents most pertussis cases.  However, immunity can wane over time 
and some immunized, exposed household contacts can develop disease.  Therefore, 
a macrolide antibiotic is recommended for PEPx to reduce the immediate risk of 
contracting pertussis (see table).  Antibiotic indications depend on exposure 
history regardless of vaccination status. 

……….. 

Postexposure vaccination does not lessen the immediate risk of infection.  Contacts 
who are not fully immunized should receive the pertussis vaccination according to 
the recommended immunization schedule: primary series at 2, 4, 6, and 15-18 
months and at 4-6 years, with booster doses in adolescence and adulthood. 

Antibiotic prophylaxis should be prescribed for all household contacts. 

Croup (laryngotracheitis) 

Pathogenesis 
• Parainfluenza viral infection of the larynx & 

trachea 

Epidemiology 
• Age 6 months to 3 years (0.5-3y) 
• Fall/early winter 

Clinical 
features 

• Inspiratory stridor 
• Barking cough 
• Hoarseness 

Treatment 

• Mild (no stridor at rest): humidified air ± 
corticosteroids 

• Moderate/severe (stridor at rest): 
corticosteroids + nebulized epinephrine 

Prevention 
• Handwashing 
• Decontamination of surfaces 
• Proper ventilation 

Croup is a viral illness that causes laryngeal and tracheal inflammation, leading to 
subglottic edema and narrowing.  The classic presentation includes a barky, seal-like 
cough with inspiratory stridor.  Mild cases (no stridor at rest) are treated with a 
single dose of corticosteroids (eg, dexamethasone) to decrease airway edema. 

Stridor at rest (severe croup), such as in this patient, can develop in those with 
progressive airway swelling and obstruction; these patients are treated 



with nebulized epinephrine in addition to corticosteroids.  Nebulized epinephrine 
constricts mucosal arterioles in the upper airway and alters capillary hydrostatic 
pressure, leading to decreased airway edema and reduced secretions.  After 
administration, patients are observed for 4 hours because symptoms can 
recur.  Patients needing multiple doses of nebulized epinephrine typically require 
hospital admission. 

Intubation with mechanical ventilation is reserved for those who have failed 
treatment with corticosteroids and nebulized epinephrine and/or have signs of 
impending respiratory failure (eg, AMS, poor respiratory effort). 

…………… 

The virus spreads from the nasopharyngeal mucosa to the larynx and trachea, 
causing edema and narrowing of proximal trachea (ie, subglottis).  Inflammation of 
the cricoid cartilage creates a partial upper airway obstruction. Most patients' croup 
improves within a few days. 

……. 

Inflammation of the epiglottis and aryepiglottic folds describes epiglottitis, 

Epiglottitis presents with high fever and acute onset respiratory distress, dysphagia, 
and drooling.  Young children are particularly vulnerable to life-threatening airway 
obstruction due to the narrow caliber of their airways; they may assume the tripod 
position (ie, sitting, leaning forward, hyperextending neck) to minimize obstruction. 

Initial management is to secure the airway due to the risk of complete airway 
obstruction in epiglottitis.  The patient should be kept calm, and aggravating 
interventions (eg, detailed oropharyngeal examination) should be minimized 
because agitation may cause laryngospasm.  In children with respiratory distress 
(such as this patient with stridor, retractions, and cyanosis), endotracheal 
intubation should be performed in a controlled setting (eg, emergency department, 
operating room) with trained 
personnel (eg, 
anesthesiologist) available 
due to the risk of 
obstruction.  Patients may 
require a surgical airway (eg, 
tracheotomy, needle 
cricothyrotomy) if attempts at 
intubation fail. 

………… 



Management of epiglottitis includes administration of broad-spectrum antibiotics 
(ie, ceftriaxone PLUS 
vancomycin).  However, 
the first step in 
management is to secure 
the airway in this patient 
with impending 
complete upper airway 
obstruction. 

Pharyngitis can be caused 
by viral or bacterial 
pathogens.  Viral 
pharyngitis is more 
common in children, 
particularly among those 
age <5.  Bacterial 
pharyngitis in children and 
adolescents is most 
commonly caused by GAS 
and presents with an 
abrupt onset of sore 
throat, fever, poor oral 
intake, and 
malaise.  Characteristic 
findings include tonsillar 
erythema and 
exudates, tender anterior 
cervical nodes, and 
palatal petechiae. 

The diagnosis of bacterial pharyngitis in children should be confirmed prior to 
treatment to avoid unnecessary antibiotic prescription for viral pharyngitis.  Options 
include rapid streptococcal antigen testing (RSAT) and throat culture.  RSAT is quick 
and highly specific but has limited sensitivity (70%-90%).  Therefore, all negative 
RSAT results in children must be confirmed with throat culture.  Penicillin and 
amoxicillin are the antibiotics of choice for GAS pharyngitis.  Empiric therapy for 
highly suspected cases, as in this child, is reasonable provided appropriate cultures 
have been obtained first. 



Clinical features, including 
prediction rules and scoring 
systems, do not reliably 
distinguish bacterial from viral 
pharyngitis in children except 
when obvious viral 
manifestations (eg, 
conjunctivitis, rhinorrhea, cough, 
exanthem, oral ulcers) are 
present.  Therefore, the 
approach to pharyngitis in 
children is different from that in 
adults.  Adults who meet 
all Centor criteria can receive 
empiric antibiotic treatment 
without testing.  However, 

Centor criteria are not reliable in preadolescents.  The CDC, the AAP, and the 
Infectious Diseases Society of America all recommend against using these criteria 
for children. 

……………. 

ASO antibodies peak approximately a month after a streptococcal infection and are 
not helpful in diagnosing acute pharyngitis. 

Although IM can also cause fever and exudative tonsillitis, it is most common in 
adolescents and is accompanied by diffuse posterior cervical lymphadenopathy and, 
sometimes, splenomegaly. 

Rapid influenza testing, which has high specificity and low to moderate sensitivity, 
can be performed to guide antiviral treatment decisions.  Influenza typically 
presents with fever, cough, and rhinitis in addition to pharyngitis. 

Symptomatic treatment (eg, antipyretics, hydration) can be provided for both viral 
and bacterial pharyngitis.  Testing for GAS is unnecessary when pharyngitis is 
accompanied by classic viral symptoms.   

Infectious 
mononucleosis 

Infectious mononucleosis 

Etiology • EBV most common 

Clinical features 

• Fever 
• Tonsillitis/pharyngitis ± exudates 
• Posterior or diffuse cervical lymphadenopathy 
• Significant fatigue 
• ± Hepatosplenomegaly 
• ± Rash after amoxicillin 

Diagnostic 
findings 

• Positive heterophile antibody (Monospot) test (25% 
FN rate during 1st week of illness) 



• Atypical lymphocytosis 
• Transient hepatitis 

Management 
• Avoid sports for ≥3 weeks (contact sports ≥4 weeks) 

due to the risk of splenic rupture 

Splenomegaly is seen in more than half of patients, and splenic rupture is a rare but 
potentially dangerous complication that is MC in male patients within 3 weeks of 
symptom onset.  Manifestations of splenic rupture include abdominal pain and 
anemia. 

Due to the risk of splenic rupture, all patients should refrain from playing sports for 
a minimum of 3-4 weeks (4 weeks for contact sports) and until all symptoms (and 
splenomegaly) have resolved.  This recommendation applies to patients with or 
without palpable splenomegaly on presentation because the spleen may not be 
palpable until it is 2-3 times its normal size.  Ultrasonographic measurement of the 
spleen can confirm resolution of splenomegaly and authorize return to play in 
athletes participating in contact sports (eg, rugby, wrestling) or activities that 
increase intra-abdominal pressure (eg, weight lifting); however, it is not indicated at 
initial presentation. 

…………… 

In most cases, IM is self-limiting and no treatment is necessary.  Corticosteroids are 
considered for patients with complications of IM such as airway obstruction. 

Strenuous activities should be avoided, but the patient can conduct normal activities 
as tolerated; complete bed rest is not required.  When the patient is afebrile and 
feeling well, he may return to class. 

In general, IM symptoms are due to host responses to viral infection rather than 
viral replication itself. 

Scarlet fever 
Scarlet fever 

Etiology • Streptococcus pyogenes 

Clinical features 

• Fever & pharyngitis 
• Tonsillar erythema & exudates 
• Strawberry tongue 
• Tender anterior cervical nodes 
• Sandpaper rash 

Diagnosis 
• Rapid streptococcal antigen test 
• Throat culture 

Treatment • Penicillin (eg, amoxicillin) 



Scarlet fever is an illness caused by GAS that 
develops MCly in children who have 
streptococcal pharyngitis.  Certain strains of S 
pyogenes produce erythrogenic exotoxins, 
which are responsible for the 
characteristic rash of scarlet fever. 

Fever, sore throat, and headache typically 
precede the rash, which usually spreads across 
the trunk, groin, and axillae.  The exanthem has 
a characteristic, finely papular, "sandpaper" 
texture and is most pronounced in the skin 
folds.  As the illness resolves, desquamation of the 
rash results in peeling of the hands and feet. 

An erythematous pharynx with tonsillar exudates, 
palatal petechiae, and a strawberry tongue are 
classic findings on examination.  The area around 
the mouth may appear pale in comparison with the 
red cheeks, giving the appearance of circumoral 
pallor.  Tender, shotty, anterior cervical LAD is 
another nonspecific finding. 

Scarlet fever is managed the same as streptococcal 
pharyngitis.   

Diagnosis is confirmed by rapid streptococcal 
antigen test or throat culture. 

Treatment is with penicillin.  No additional therapy 
is required for the rash. 

……… 

 Erythema infectiosum is caused by 
parvovirus B19 and causes a classic "slapped 
cheek. 

Hand, foot, and mouth disease is a common 
Coxsackievirus infection that presents in 
young children with lesions on the 
hands/feet and oral ulcerations, findings not 
present in this patient. 

Diagnosis of Kawasaki disease (KD) requires 
5 days of fever and ≥4 clinical criteria:  >1.5 cm cervical node, polymorphous rash, 
edema of the hands/feet, conjunctivitis, and mucosal changes (eg, strawberry 
tongue, dry/cracked lips).   



Mononucleosis can present with exudative 
pharyngitis and a rash; however, posterior cervical 
lymphadenopathy is typical. 

 Roseola presents with high fever followed by 
a morbilliform rash that typically erupts once the 
patient has defervesced. 

SSSS is caused by exfoliative strains of S aureus and 
presents with superficial flaccid bullae followed by 
extensive exfoliation of the skin.  It is most 
common in infancy and rarely occurs beyond age 5. 

Tetanus  

Neonatal tetanus 

Clinical 
features 

• Difficult feeding, trismus 
• Spasms & hypertonicity: Clenched hands, dorsiflexed feet, 

opisthotonus 

Treatment 
• Supportive care 
• Antibiotics & TIG 

Prevention 
• Immunization 
• Hygienic delivery & cord care 

Feeding difficulty, spasms, and hypertonicity in the setting of an unimmunized 
mother and poor cord hygiene, 
is highly suggestive of neonatal 
tetanus.  C tetani is ubiquitous 
in the soil, and neonatal 
tetanus can result when at-risk 
infants are exposed to C 
tetani through unhygienic 
delivery or cord care 
practices.  C tetani produces a 
toxin (tetanospasmin) that 
prevents inhibitory 
neurotransmitter release at the 
junction of upper and lower 
motor neurons.  Uninhibited 
lower motor neurons lead 
to spasms and hypertonicity. 



Neonatal tetanus presents in the first few weeks of life.  Signs of umbilical infection 
are generally present, but the diffuse hypertonicity (opisthotonus) is the hallmark of 
neonatal tetanus.  Feeding difficulty is due to trismus (lockjaw) from spasm of the 
muscles of mastication.  Patients are at risk for life-threatening stridor 
and respiratory failure as the diaphragm and upper airway muscles 
contract.  Treatment includes supportive care (eg, nutrition and respiratory 
support), antibiotics (eg, penicillin), and passive immunization with tetanus immune 
globulin.  Routine immunization of children and pregnant women against tetanus 
has virtually eliminated neonatal tetanus in the developed world, but sporadic cases 
continue to occur among unimmunized communities. 

………….. 

Neonatal meningitis can present in a similar manner as tetanus, including fever, neck 
stiffness, and hypertonicity. CSF would be abn. 

Neonatal botulism is transmitted by Clostridium botulinum (present in honey and 
soil) and presents with weakness, constipation, and poor feeding 

Febrile seizures are usually short, generalized seizures that occur during periods of 
fever in young children age 3 months to 5 years. 

Omphalitis is a potentially severe cutaneous infection that begins at the umbilical 
stump with erythema, swelling, and pus and can lead to sepsis. 

Rabies can present with fever, muscle aches, and paralysis but does not cause 
hypertonicity.  In addition, the incubation period of rabies ranges from weeks to 
months, making it even less likely in a 6-day-old. 

LN 
Lymph node features 

 Reassuring Worrisome 

Palpation 
• Soft 
• Mobile 
• <2 cm (normal: <1 cm) 

• Firm or hard 
• Immobile 
• >2 cm 

Location • Localized* 
• Generalized or 

supraclavicular 

Systemic 
symptoms** 

• Absent • Present 

*Exception: supraclavicular nodes. 

**Examples include fever & weight loss. 

Palpable peripheral lymph nodes are common in children and young 
adults.  Reassuring features include palpation revealing small (<2 cm in 
diameter), soft, and mobile nodes that are localized to one area. 



On the other hand, any abnormal lymph node findings, including those related to 
size, quality, location, and progression, signify lymphadenopathy.  Malignant lymph 
nodes tend to be firm, immobile, and large (>2 cm in diameter).  Systemic findings 
(eg, fever, night sweats, unexplained weight loss) are often present.  Generalized 
lymphadenopathy is also worrisome and suggests malignancy or infection (eg, 
CMV).  Although localized lymph nodes are typically benign, palpable 
supraclavicular lymph nodes should be considered pathologic until proved 
otherwise because they are associated with GI, GU, and pulmonary malignancies. 

Because this child has normal (ie, soft, mobile, <1 cm) cervical lymph nodes and no 
systemic findings, management should consist 
of reassurance and observation.  Most palpable lymph nodes are benign and regress 
within several weeks. 

…………… 

If the patient develops abnormal features (eg, firm, immobile, and large nodes), 
management may include a CBC to assess for malignancy or occult infection. 

Antibiotic therapy is warranted for lymphadenitis, which is characterized by tender, 
enlarged, warm nodes.   

GAS pharyngitis may present with anterior cervical lymphadenopathy, as well as the 
classic symptoms of fever, sore throat, abdominal pain, and headache.  Unlike the 
lymph nodes in this patient, the nodes in GAS pharyngitis are typically enlarged and 
tender.  In addition, this patient has no other symptoms of GAS infection, so testing 
is not indicated. 

Preseptal VS 
orbital cellulitis 

Preseptal vs orbital cellulitis 

Diagnosis Preseptal cellulitis Orbital cellulitis 

Clinical 
features 

• Eyelid erythema 
& swelling 

• Chemosis 

• Symptoms of preseptal cellulitis 
PLUS 

• Pain with EOM, proptosis &/or 
ophthalmoplegia with diplopia 

Treatment • Oral antibiotics 
• Intravenous antibiotics 
• ± Surgery 

EOM = extraocular movements. 

A febrile child has painful eyelid swelling and erythema, findings consistent 
with preseptal cellulitis.  Preseptal cellulitis is an infection located anterior to 
the orbital septum that most commonly results from a break in the periorbital skin 
(eg, abrasion, insect bite), allowing cutaneous flora such as S aureus or S 
pyogenes to enter the preseptal space. 

Preseptal cellulitis must be differentiated from orbital cellulitis, a more severe 
infection of the space posterior to the orbital septum that usually results from 
contiguous spread from another source of infection (eg, sinusitis, dental abscess, 
preseptal cellulitis).  Unlike orbital cellulitis, preseptal cellulitis does not involve 



intraorbital structures such as orbital fat or the extraocular muscles.  Therefore, 
preseptal cellulitis can be differentiated from orbital cellulitis by the absence of signs 
indicative of: 

• Extraocular muscle involvement:  ophthalmoplegia (ie, eye muscle 
weakness or paralysis), painful eye movements, visual changes 

• Orbital fat involvement:  proptosis 

As none of these signs are present in this patient, she likely has preseptal rather 
than orbital cellulitis. 

Treatment of preseptal cellulitis is typically oral antibiotic therapy with coverage 
against GP skin flora (eg, clindamycin). 

…………. 

Allergic conjunctivitis generally presents with bilateral conjunctivitis, clear discharge, 
and ocular itching.  Concomitant allergic rhinitis may be present.   

Anterior uveitis is inflammation of the anterior chamber of the eye caused by 
infection or autoimmune disorders (eg, JIA).  Although anterior uveitis can cause eye 
redness, it typically also causes blurry vision  and painful eye movements. 

Bacterial conjunctivitis typically presents with conjunctival injection and purulent 
discharge.  

Cavernous sinus thrombosis is a rare, extraorbital complication of orbital cellulitis 
with severe ocular symptoms due to the presence of several cranial nerve tracts 
within the cavernous sinus.  Presentation includes headache, ophthalmoplegia, 
vision loss, and papilledema, none of which are present in this patient. 

Optic neuritis is an inflammatory, demyelinating condition most commonly 
associated with multiple sclerosis.  Symptoms include acute vision loss and pupillary 
defects, not eyelid redness or swelling. 

Herpangina and 
herpetic 
gingivostomatitis 

Herpangina vs herpetic gingivostomatitis 

Diagnosis Herpangina Herpetic gingivostomatitis 

Etiology Coxsackie A virus Herpes simplex virus type 1 

Age 1-7 years 6 months-5 years 

Seasonality Late summer/early fall None 

Clinical 
features 

• Fever 
• Pharyngitis 
• Gray vesicles/ulcers on 

oropharynx 

• Fever 
• Pharyngitis 
• Erythematous gingiva 
• Clusters of vesicles on anterior 

oral mucosa/lips 

Treatment Supportive Oral acyclovir 



Herpangina and herpetic gingivostomatitis are common vesicular oral infections in 
children.  They present similarly with fever and pharyngitis; however, the primary 
distinguishing feature is the location of the oral lesions. 

Herpangina is caused by Coxsackie virus and typically affects young children in 
the late summer or early fall.  Patients have gray vesicles that progress to fibrin-
coated ulcers.  The oral enanthem is located in the oropharynx on the posterior soft 
palate, anterior palatine pillars, tonsils, and uvula.  Unlike hand-foot-and-mouth 
disease, another condition caused by Coxsackie virus, herpangina is not associated 
with a rash. 

In contrast, herpetic gingivostomatitis is a herpes simplex virus infection 
characterized by clusters of vesicles that 
generally localize to the anterior oral cavity 
(buccal mucosa, tongue, gingiva, hard palate) 
and lips. 

A patient with ulcers in the back of the mouth 
has herpangina.  Treatment is supportive (eg, 
oral hydration, analgesia) as lesions self-
resolve within a week. 

……………. 

Adenovirus is a common cause of tonsillitis in children and presents with fever, 
cough, and sore throat.  Tonsillar exudates may be present, but not oropharyngeal 
vesicles or ulcers. 

S pyogenes is the primary cause of streptococcal pharyngitis, which presents with 
fever, sore throat, tender anterior (VS EBV; posterior) cervical lymphadenopathy, 
and tonsillar exudates. 



Retropharyngeal 
abscess 

Fever, odynophagia/dysphagia, neck pain with extension, muffled voice, and x-ray 
findings are concerning for retropharyngeal abscess (RPA).  RPA is a soft-tissue 
infection of the neck due to bacterial (MCly S pyogenes, S aureus, or oral 
anaerobes) infection of the potential space between the pharynx and the vertebral 
fascia.  It is most often preceded by upper respiratory infection, but can also result 
from direct spread of local bacterial infection (eg, pharyngitis, tonsillitis).  RPA 
occurs MCly in children age 6 months to 6 years.  The incidence decreases after age 
6 years due to retropharyngeal LN regression and fewer viral URI. 

On lateral neck x-ray, the prevertebral soft-tissue space normally is narrower than 
the vertebral bodies; widening of 
this prevertebral space is 
suggestive of RPA.  A CT scan with 
contrast confirms the 
diagnosis.  Large RPAs can obstruct 
the airway and major vascular 
structures.  Early diagnosis, prompt 
antimicrobial therapy, and surgical 
drainage for larger abscesses are 
essential to prevent obstructive 
complications. 

……………. 

Diphtheria is rare in developed countries due to widespread vaccination.  It presents 
with gray-colored tonsillar pseudomembrane and can cause airway 
obstruction.  Diphtheria is unlikely in this immunized child. 

  Epiglottitis presents with a high fever, drooling, and 
stridor that can progress rapidly to life-threatening 
airway obstruction.  Lateral x-ray shows a swollen 
epiglottis ("thumb sign"). 

Meningitis: extension usually brings relief.  

 

 

 

  Peritonsillar abscess can also cause fever, muffled 
voice, and throat pain.  Significant tonsillar swelling can 
cause uvular deviation to the contralateral tonsillar 
pillar.  This child has no tonsillar mass or uvular deviation. 

 



 

  Tracheitis is caused by bacterial superinfection of 
the trachea following URTI and presents with severe 
croup-like symptoms, including fever and stridor (NO 
drooling).  Neck x-rays may show tracheal narrowing.   

 

Cervical 
lymphadenitis 

Cervical lymphadenitis in children 

 Pathogen Key clinical findings 

Unilateral 

S aureus, 
S pyogenes 

Acute 
 
Most common 
 
Suppuration common 

Anaerobic 
bacteria 
(eg, Prevotella s
pp) 

Acute 
 
History of periodontal disease or dental 
caries 

Francisella 
tularensis 

Acute 
 
History of contact with infected animal (eg, 
rabbit) 

Mycobacterium 
avium 

Chronic 
 
Nontender, violaceous 

Bartonella 
henselae 

Chronic 
 
Papule at site of cat scratch/bite 

Bilateral Viral 

Acute (eg, adenovirus) associated with self-
limited URI 
 
Subacute/chronic (eg, EBV, CMV) 
associated with mononucleosis symptoms 

CMV = cytomegalovirus; EBV = Epstein-Barr virus; URI = upper respiratory 
infection. 



Acute, unilateral cervical lymphadenitis is an infection characterized by 
an enlarged, markedly tender, warm, erythematous lymph node. Patients may have 
fever but are usually not toxic appearing. 

Acute, unilateral cervical lymphadenitis is typically due to gram-positive bacteria 
(eg, Staphylococcus aureus, Streptococcus pyogenes) and occurs in children age <5. 
However, anaerobic bacteria, which account for most normal oropharyngeal flora, 
are less common causative pathogens in children age <5 but are often implicated in 
older children with poor dental hygiene (eg, dental caries) or periodontal disease. 
Poor oral hygiene allows anaerobic bacteria to spread from the oropharynx into 
surrounding tissue and locally draining lymph nodes. 

The diagnosis of acute, unilateral cervical lymphadenitis is usually clinical. Abscess, 
which is suggested by fluctuance on examination, may require incision and drainage. 
Empiric antibiotic therapy targets both gram-positive and anaerobic bacteria (eg, 
amoxicillin-clavulanate, clindamycin). 

…………………… 

Tularemia is an aerobic bacterial infection acquired through contact with an infected 
animal (eg, rabbit, rodent).  Symptoms begin with a nonspecific prodrome (eg, fever, 
malaise), and examination reveals localized lymphadenopathy near an ulcerative 
papule. 

Diphtheria is a vaccine-preventable disease caused by the aerobic 
bacterium Corynebacterium diphtheriae.  Patients often have cervical 
lymphadenopathy but classically have sore throat with an adherent, posterior 
pharyngeal pseudomembrane. 

Most common viruses (eg, adenovirus) are transmitted via respiratory droplets and 
cause bilateral lymphadenopathy and upper respiratory symptoms (eg, cough, sore 
throat). In contrast, anaerobic infection is typically caused by local spread of normal 
oral flora. 

Bartonella henselae, an aerobic, gram-negative bacterium, is transmitted via a cat 
scratch or bite, causing catscratch disease. Symptoms include subacute or chronic 
lymphadenitis and a papular skin lesion at the site of injury. 

Sporotrichosis is a chronic infection acquired after exposure to soil or moss (eg, 
during rose gardening) with the fungus Sporothrix schenckii.  Symptoms classically 
include nodular papules or ulcerations at the site of exposure and along the 
draining lymphatic chain. 

Acute lymphadenitis (LAD) arises over a few days, whereas subacute/chronic LAD 
has a more indolent presentation over weeks to months.  A child has 
acute, unilateral LAD, which is moMClyC by S aureus and S pyogenes.  Acute LAD is 
MC in children age <5 and usually affects the submandibular nodes.  Affected lymph 
nodes are enlarged, markedly tender, warm, and erythematous.  If untreated, LAD 
can progress to suppuration and abscess. 



The diagnosis of uncomplicated acute lymphadenitis can usually be made 
clinically.  Empiric antibiotic therapy for acute, unilateral lymphadenitis typically 
involves clindamycin, which has activity against MRSA as well as S pyogenes. 

……………. 

Adenovirus and other URTI are the MCC of acute, bilateral LAD.  Adenovirus can 
cause marked fever, pharyngitis, and conjunctivitis along with LAD. 

Bartonella henselae is the cause of cat-scratch disease, which can present with a 
papular or nodular skin lesion at the site of injury accompanied by ipsilateral 
lymphadenitis.  Cat-scratch LAD has an indolent onset (eg, weeks). 

CMV and EBV can cause subacute/chronic, bilateral LAD in the setting of infectious 
mononucleosis (fever, fatigue, pharyngitis).  Inguinal and axillary adenopathy are 
also usually present, although the cervical region is usually the most prominent. 

Non-tuberculous mycobacteria (eg, Mycobacterium avium) are the MCC of subacute 
unilateral LAD in young children.  The onset is very slow and the affected lymph 
node is not tender. 

Oral anaerobes, such as Prevotella sp, can cause acute LAD in the setting of poor 
dentition and caries. 

Although there are multiple causes for lymphadenopathy in children, the differential 
diagnosis can be narrowed by determining if the lymphadenopathy is acute or 
subacute/chronic, and if it is unilateral or bilateral.  Acute, unilateral lymphadenitis 
in children is usually caused by bacterial infection.  S aureus is the most common 
pathogen isolated, followed by GAS. Patients with bacterial lymphadenitis are 
usually less than 5 years old and nontoxic appearing. The affected lymph node is 
tender, warm, erythematous, and usually 3 to 6 cm in size. In some cases, the 
infection can progress to induration and fluctuance. 

………….. 

Tularemia, caused by Francisella tularensis, can present with acute unilateral cervical 
lymphadenopathy.  Affected children usually have fever, chills, headache, and 
malaise in addition to the lymphadenopathy.  In addition, tularemia is a zoonosis 
and presents after contact with an infected animal (e.g., rabbits, hamsters, or blood-
sucking arthropods). 

Peptostreptococcus is an anaerobic bacteria that can cause acute, unilateral 
lymphadenitis.  However, it is usually seen in older children with a history of 
periodontal disease. 

(Choice D) Nontuberculous mycobacteria (most commonly MAI) are one cause of 
unilateral subacute-chronic lymphadenopathy.  Affected children are usually less 
than 5 years old and present with firm, nontender lymphadenopathy that is usually 
less than 4 cm in size.  The skin over the LN often thins and develops a violaceous 
color.  Fever and tenderness are unusual with this infection. 

 



Septic arthritis 
Pediatric septic arthritis 

Pathogenesis 
• Age <3 months: S aureus, GBS, GN bacilli 
• Age ≥3 months: S aureus, GAS 

Clinical 
features 

• Acute-onset joint pain, swelling, limited motion 
• Refusal to bear weight 
• Fever ≥38.5 C (101.3 F) 

Diagnosis 

• ↑ WBC, ESR, CRP 
• Blood culture 
• Joint aspiration (synovial WBC count of >50,000/mm3) 
• Effusion on ultrasound/MRI 

Treatment 
• Joint drainage & debridement 
• IV antibiotics  

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IV = 
intravenous; WBC = white blood cell. 

This patient has fever, acute joint pain, and inability to bear weight associated with 
marked leukocytosis and elevated erythrocyte sedimentation rate.  These findings 
are concerning for septic arthritis, a bacterial infection that can result in rapid and 
permanent joint destruction. 

Septic arthritis can develop from hematogenous spread of bacteria or from local 
extension of bacteria into the joint space from infected bone or skin; this 
patient's cellulitis could have led to either.  Therefore, blood and synovial fluid 
cultures are required.  Empiric intravenous antibiotics targeting the most common 
organisms (eg, S aureus, GAS) are administered immediately after culture collection. 

Synovial fluid aspiration with >50,000/mm3 leukocytes should prompt orthopedic 
consultation for emergency surgical drainage.  Debridement and irrigation of the 
joint space are the most important interventions in preventing long-term 
morbidity.  A delay in treatment can lead to femoral head necrosis, resulting in hip 
dislocation or leg-length discrepancy.  Severe joint destruction may require total hip 
arthroplasty. 

…… 

Cast immobilization is appropriate management for a fracture, which causes acute 
leg pain (typically immediately following injury) but not fever. 

Intraarticular corticosteroid injection is a therapy for inflammatory arthritis, which 
usually presents with ≥6 weeks of joint pain and swelling rather than acute pain and 
fever.  Steroid injection has no role in septic arthritis, and joint infection and 
osteonecrosis are potential complications of intraarticular steroids. 

Surgical pinning is the treatment for slipped capital femoral epiphysis, a condition 
seen in obese adolescents with progressive hip pain and limp.  Fever and 
leukocytosis are not associated findings. 



Septic arthritis is a bacterial joint infection that results from hematogenous seeding 
by bacteria or, less commonly, from local extension from infected skin or bone. 

The next step in management is arthrocentesis to obtain synovial cultures and 
confirm the diagnosis.  Purulent synovial fluid with >50,000/mm3 leukocytes is 
consistent with septic arthritis.  After blood and synovial cultures are 
obtained, empiric parenteral antibiotics are administered to target the most likely 
pathogens (Staphylococcus aureus, streptococci). Due to the risk of permanent joint 
destruction, prompt surgical drainage will likely be required to decompress the joint 
space and remove infectious debris. 

…………… 

Intraarticular corticosteroids treat joint pain and swelling due to inflammatory 
arthritis (eg, juvenile idiopathic arthritis, psoriatic arthritis).  Inflammatory arthritis is 
present ≥6 weeks. 

MRI is sensitive for the detection of septic arthritis but requires sedation in young 
children and should not delay urgent arthrocentesis.  If the patient remains febrile or 
fails to improve after arthrocentesis and 48 hours of appropriate antibiotic therapy, 
MRI should be performed to evaluate for concomitant osteomyelitis. 

Penicillin, along with nonsteroidal anti-inflammatory drugs, is the treatment of 
choice for rheumatic fever (RF). 

Rest and nonsteroidal anti-inflammatory drugs are appropriate for transient 
synovitis, which typically presents with joint pain and decreased range of motion in a 
child following a viral illness.  However, high fever, leukocytosis, and elevated 
inflammatory markers are red flags for septic arthritis. 



EBV 
Infectious mononucleosis 

Clinical features 

• Fever 
• Tonsillitis/pharyngitis ± exudates 
• Posterior or diffuse cervical LAD 
• Significant fatigue 
• ± Hepatosplenomegaly 
• ± Rash after amoxicillin 

Complications 
• Acute airway obstruction 
• AIHA & thrombocytopenia 
• Splenic rupture 

Infectious mononucleosis (IM): Initial symptoms may last up to 1 month, with 
fatigue potentially lasting several months.  IM is typically due to EBV and is usually 
diagnosed by a positive heterophile antibody (Monospot) test. 

IM is treated with supportive care and generally resolves without 
sequelae.  However, patients with marked oropharyngeal inflammation and severe 
tonsillar enlargement are at risk for acute airway obstruction, a rare but potentially 
fatal complication.  Presentation includes dysphagia (eg, pooling oral secretions) and 
respiratory distress (eg, tachypnea, mouth breathing).  Treatment 
includes corticosteroids to decrease airway edema. 

………….. 

Even without treatment, symptoms of GAS pharyngitis usually resolve within a week. 

Ludwig angina, a potentially fatal cellulitis of the submandibular space, is caused by 
bacterial spread from adjacent infection, most commonly dental abscesses.  

Retropharyngeal abscess can cause fever, dysphagia, and respiratory distress; 
however, it typically develops in young children as a complication of a viral URI. 

Infectious mononucleosis 

Etiology • EBV MC 

Clinical 
features 

• Fever 
• Tonsillitis/pharyngitis ± exudates 
• Posterior or diffuse cervical LAD 
• Significant fatigue 
• ± HSM 
• ± Rash after amoxicillin 

Diagnostic 
findings 

• Positive heterophile antibody (Monospot) test (25% 
false-negative rate during 1st week of illness) 

• Atypical lymphocytosis 
• Transient hepatitis 



Management 
• Avoid sports for ≥3 weeks (contact sports ≥4 weeks) 

due to the risk of splenic rupture 

The postantibiotic rash seen after 
administration of ampicillin 
or amoxicillin in patients with infectious 
mononucleosis typically occurs 2-10 days 
after antibiotic exposure and resolves 
within days of drug discontinuation.  The 
mechanism for the rash is not completely 
understood but is believed to be a 
delayed-type hypersensitivity reaction 
due to virus-induced immune 
modification.  It is not considered a true 
drug allergy, and most patients can 
subsequently receive the same antibiotic 
without reaction. 

……….. 

 

 Erythema infectiosum can 
present with a facial rash (ie, 
slapped-cheek appearance) and 
a reticular rash on the entire body. 

A true drug allergy (ie, IgE-
mediated, type I hypersensitivity 
reaction) typically presents with 
urticaria, angioedema, wheezing, 
vomiting, and/or 
hypotension.  Symptoms typically 
develop within minutes to hours of 
allergen exposure. 



 SJS presents as a generalized 
rash typically triggered by 
certain medications (eg, 
sulfonamides, lamotrigine). The 
rash associated with SJS 
appears as red-purple macules 
and bullae, usually involves the 
mucous membranes, and is 
often accompanied by a 
positive Nikolsky sign (skin 
sloughing with gentle pressure). 

 

 

Streptococcal scarlet fever: The 
rash occurs in the first 1 or 2 
days of infection and improves 
with amoxicillin. 

Pinworm 
infestation 

 

Enterobius vermicularis (pinworm) 

Symptoms Perianal pruritus, especially at night 

Diagnosis Eggs on tape test 

Treatment 
Pyrantel pamoate OR albendazole for patient & all household 
contacts 



Pinworm (Enterobius vermicularis) is a common helminth infection in school-age 
children and typically presents with nocturnal perianal pruritus (pruritus 
ani).  Transmission occurs via contact with contaminated objects (eg, bedding, 
clothing) or unwashed hands after scratching the perianal area.  Although adult 
worms live in the intestines, 
females migrate distally to 
deposit eggs onto the perianal 
skin, primarily at night, causing 
symptoms.  Mature pinworms 
can also spread to the vagina 
and cause vulvovaginitis. 

Diagnosis is made via the "tape 
test," in which an adhesive is 
pressed on the perianal area 
(ideally in the morning or at 
night) and eggs and/or 
pinworms are visualized on the 
adherent material under 
microscopy.  Treatment 
with albendazole or pyrantel 
pamoate is recommended for 
the patient and other 
individuals in the household to 
avoid reinfection. 

……………. 

Candida vulvovaginitis presents with vaginal pruritus, erythema, and discharge, 
usually in the setting of recent antibiotic use.  Vaginal candidiasis does not cause 
perianal abnormalities. 

Contact dermatitis can manifest as 
nonspecific vulvovaginitis due to a topical 
irritant (eg, bubble bath, restrictive 
clothing).  However, symptoms typically are 
present throughout the day, and perianal 
itching is not expected. 

Lichen sclerosus can cause perianal and 
vulvar pruritus as well as vaginal discharge 
or bleeding.  Findings include 
hypopigmentation and ecchymoses of the 
affected area. 

Scabies is a mite infection that presents 
with intensely pruritic papules usually 
involving the interdigital web spaces, 



axillae, wrists, and genitalia. Localized perianal and vulvar erythema is more 
consistent with a pinworm infection. 

Transmission occurs via ingestion of eggs, typically due to autoinoculation from 
contaminated hands.  The larvae develop to adult worms within the small 
intestine. Other symptoms may include nausea, vomiting, abdominal pain, and 
vulvovaginitis. 

Diagnosis is based on visualization of adult worms or eggs.  Stool cultures are of 
limited value as eggs are rarely passed in the stool.  Treatment is with 
either pyrantel pamoate or albendazole; the patient and all household contacts 
should be treated because the infection is highly contagious. 

……………. 



Clotrimazole is used to treat Candida albicans infections, which can involve the 
perianal area and cause pruritus ani.  Candida infections typically present with a 
beefy-red rash within skin folds (eg, intertrigo) and associated satellite lesions, not 
seen in this patient. 

Ivermectin is the first-line treatment for strongyloidiasis, which presents 

with urticaria, abdominal pain, and respiratory problems (eg, dry cough, dyspnea, 
wheezing).  Onchocerciasis ("river blindness") causes ocular lesions and dermatitis 
and is also treated with ivermectin. 

Metronidazole is used for protozoan infections such as amebiasis (eg, acute 
dysentery, liver abscess) and trichomoniasis (eg, green-yellow, frothy, malodorous 
discharge) as well as for anaerobic intraabdominal infections (eg, diverticulitis, 
peritonitis, cholangitis, abscess).   

Praziquantel is used to treat schistosomiasis, which can present as pruritus after 
swimming in fresh water; however, patients initially have an urticarial rash on the 



lower legs or feet, followed several weeks later with diarrhea, weight loss, and right 
upper quadrant pain. 

Malaria Almost 2000 people die from malaria every day.  Plasmodium falciparum is the 
primary cause of morbidity and mortality in sub-Saharan Africa.  Cyclic fevers (eg, 
every 2 or 3 days) with other nonspecific systemic symptoms are the key features of 
malarial illness (Table).  The febrile paroxysms parallel the waves of red blood cell 
invasion when parasites are released from the liver into the bloodstream.  Diagnosis 
is confirmed by microscopic visualization of Giemsa-stained parasites on thick and 
thin blood smears. 

Carriers of the sickle cell trait are inherently protected from severe disease, as the 
misshapen red blood cells create a suboptimal environment for parasitic 
proliferation.  Patients with a past history of malarial infection are also at relatively 
low risk for severe disease on reinfection due to partial immunity. 

……………. 

N meningitides vaccination can prevent infection from serogroups A, C, Y, and W-
135.  Meningitis causes fever and severe headaches, but patients usually have neck 
stiffness and photophobia as well.  In addition, bacterial meningitis causes 
precipitous neurologic decline within hours of onset. 



Infants and young children 
are at increased risk for 
life-threatening 
complications, such 
as cerebral malaria (eg, 
seizures, delirium, coma). 

Ciprofloxacin is not 
recommended for malaria 
prophylaxis.  It can treat 
traveler's diarrhea caused 
by Escherichia coli, 
Campylobacter jejuni, 
Shigella, 
and Salmonella.  However, 
bacterial enteritis typically 
resolves within 5 days. 

Foodborne 
Illnesses 

Approximately 50 million cases of foodborne illness occur in the United States each 
year.  Pathogens include bacteria, viruses, and parasites.  Suspicion for a specific 
etiologic organism is often suggested by the food consumed, length of time to 
symptoms, and symptom complex. 

S aureus is found 
in the nose and on 
the skin of ~25% of 
the 
population.  Most 
people are asx, but 
colonized food 
handlers can 
transmit S 
aureus to food 
during 
preparation.  Dairy 
items, meats, eggs, 
produce, and 
salads (eg, potato 
salad) are 
particularly vulnerable.  S aureus produces enterotoxins in the contaminated food 
that rapidly cause symptoms after ingestion (often within 1-6 hours).  Vomiting is 
the primary symptom; diarrhea may or may not be present.  Illness is usually self-
limited, resolving completely within 24-48 hours. 
………………. 
Bacillus cereus also causes rapid-onset vomiting due to a toxin formed outside of the 
body.  However, B cereusis usually transmitted via rice that has been reheated or left 
at room temperatures for extended periods.  



Clostridium perfringens, enterotoxigenic Escherichia coli (ETEC), and Shiga toxin-
producing E coli (STEC) produce toxins after the organism is ingested.  As such, 
symptoms are typically delayed >1 day.  Both C perfringens and ETEC cause watery 
diarrhea; STEC causes watery diarrhea that becomes bloody, often with renal failure 
(O157:H7). 

Giardia is transmitted primarily by contaminated water.  Incubation takes 7-14 days, 
and symptoms include foul-smelling, watery diarrhea. 

L monocytogenes is a foodborne illness that occasionally causes self-limited, febrile 
gastroenteritis (watery diarrhea).  Patients who are immunocompromised, pregnant, 
or at the extremes of age (<2, >50) may develop invasive disease (bacteremia, 
meningoencephalitis).   

Infectious 
diarrhea 

Infectious bloody diarrhea 

Organism History Treatment Complications 

E coli 
 O157:H7 

Ingestion of 
undercooked beef 

Supportive care only HUS 

Shigella 

Ingestion of 
contaminated 
food/water 
 
Outbreaks (eg, day 
care) 

Supportive care 
 
Antibiotics if severe 

Less 
commonly 
HUS 
 
Seizure (in 
children) 

Campylobact
er 

Ingestion of raw or 
undercooked meat 

Supportive care only 
 
Antibiotics if severe 

GBS 

Salmonella 
(may be 

nonbloody) 

Ingestion of 
undercooked 
chicken 
 
Contact with 
reptiles 

Supportive care 
 
Antibiotics if severe 

Bacteremia 

GBS = Guillain-Barré syndrome; HUS = hemolytic uremic syndrome. 

Fever, abdominal cramping, and diarrhea are concerning for acute 
gastroenteritis. Although acute gastroenteritis is most commonly caused by 
viruses, bacterial infection (eg, Salmonella, Escherichia coli) should be suspected 
when the stool contains mucus and blood. Stool culture is diagnostic of bacterial 
gastroenteritis. 

Well-appearing children with acute diarrhea are treated with supportive care (eg, 
oral rehydration, antipyretics) and close follow-up only. Antibiotics are not 
recommended for mild disease (eg, mild dehydration, normal mentation) because 
their benefit is limited, and antibiotic resistance can occur with unnecessary use. In 



addition, empiric antibiotics increase the risk of life-threatening hemolytic uremic 
syndrome (HUS) in patients with bloody diarrhea due to Escherichia coli O157:H7. 

Patients who are severely ill (eg, extraintestinal disease, worsening/prolonged 
symptoms, hospitalized) with bacterial gastroenteritis (GE) may require antibiotic 
therapy based on the results of the stool culture.  For example, antibiotics may 
shorten the duration of illness in patients hospitalized for 
severe Salmonella gastroenteritis that causes high fever and profuse diarrhea. 

……………………….. 

Abdominal ultrasound and air contrast enema are used to diagnose and treat 
intussusception, which presents in young children (age 6 months to 3 years [0.5-3 y]) 
with episodic abdominal pain and bloody ("currant jelly") stools.  In contrast to GE 
patient’s persistent cramping and diffuse tenderness, children with intussusception 
typically have no or only focal abdominal tenderness between painful episodes. In 
addition, history of sick contacts makes an infectious cause more likely. 

Bismuth subsalicylate is not generally recommended in children due to limited 
benefit and the risk of Reye syndrome and salicylate toxicity. 

Loperamide is an antimotility drug not recommended in children due to its potential 
side effects, including paralytic ileus, toxic megacolon, and CNS depression. Also, 
decreased intestinal motility can prolong fecal shedding of some bacterial diarrheas 
(eg, Shigella, E coli). 

Enterotoxigenic Escherichia coli (ETEC) 

Epidemiology 
• MCC of travelers' diarrhea 
• Fecal-oral transmission (usually via contaminated food 

or water) 

Clinical 
features 

• Sudden-onset, watery, nonbloody diarrhea 
• Abdominal cramping 
• ± Low-grade fever 
• ± Nausea/vomiting 

Management 
• Supportive care (eg, rehydration) 
• Antibiotics if severe (eg, high fever, significant 

limitation of activity) 

Travelers' diarrhea is defined as diarrhea that occurs during or up to 10 days after a 
trip to a resource-limited country.  Travelers' diarrhea is most commonly caused by 
fecal-oral transmission of ETEC.  Visitors who buy food from street vendors (as with 
this patient) are at particularly high risk because transmission is typically the result 
of poor sanitation and hygiene in food-handling. 

Patients have acute onset of watery diarrhea and abdominal pain.  Low-grade fever, 
nausea, and/or vomiting may also occur.  Blood in the stool is atypical and often 
indicates a pathogen other than ETEC (eg, Shigella, Campylobacter). 



Workup for the specific pathogen is unnecessary because most cases of travelers' 
diarrhea are mild and self-limited, typically lasting ≤5 days.  Treatment is generally 
supportive care (eg, rehydration).  However, antibiotics (eg, azithromycin, 
ciprofloxacin) may be considered if diarrhea is severe (eg, associated with high fever, 
significantly limits activities). 

Preventive measures include eating fully cooked foods and drinking bottled or 
purified/pasteurized fluids. 

………….. 

Entamoeba histolytica and Giardia lamblia are uncommon, parasitic causes of 
travelers' diarrhea that typically cause gradually (over weeks) worsening abdominal 
pain and diarrhea (which is usually bloody with E histolytica). Acute presentation is 
more consistent with a bacterial cause. 

Rotavirus illness most commonly presents with vomiting and severe, watery 
diarrhea in unimmunized children age <2.  Milder illness can occur in adolescents 
and adults, but vomiting would be expected.  In addition, this patient's travel history 
with exposure to street food makes ETEC more likely. 

Salmonella typhi and Shigella sonnei are less common bacterial causes of travelers' 
diarrhea that can present acutely with abdominal cramping and diarrhea (typically 
bloody with Shigella).  However, both bacteria cause high fever. 

Salmonella 

 Nontyphoidal Typhoidal 

Epidemiology 

• Major cause of 
gastroenteritis 
worldwide (including 
US) 

• Associated with 
undercooked 
poultry/eggs 

• Most common in 
developing countries with 
poor sanitation (eg, 
unvaccinated travelers) 

• Associated with 
contaminated food or 
water 

Clinical 

• Vomiting 
• Diarrhea ± blood 
• Fever 
• Invasive disease rare 

• Fever & bacteremia 
• Abdominal pain & rose 

spots 
• Late findings: HSM, 

intestinal perforation 

Diagnosis • Stool culture • Blood culture 

Outcome & 
treatment 

• Usually self-limited 
• Antibiotics rarely 

needed 

• Potentially fatal 
• Antibiotics (eg, ceftriaxone) 
• Drug resistance common 

HSM = hepatosplenomegaly. 



Salmonella species are categorized as typhoidal or nontyphoidal according to the 
route of transmission and clinical manifestations. 

This patient likely has nontyphoidal Salmonella, a common cause of 
bacterial foodborne illness in the United States.  Most cases arise from ingestion 
of undercooked poultry or eggs.  Inadequate refrigeration of prepared foods is also 
a common source because warm temperatures are ideal for Salmonella growth. 

Symptoms begin within 3 days and usually include fever, vomiting, diarrhea, 
and abdominal pain.  Bloody stools are uncommon in adults but may be seen in 
children.  Patients usually recover with supportive care alone.  Antibiotics are rarely 
needed but are indicated for severe illness (eg, persistent fever) or in those at risk 
for invasive disease (eg, infants, immunocompromised). 

Typhoidal Salmonella causes typhoid fever, which is an invasive, potentially fatal 
illness characterized by bacteremia and high fever.  Although diarrhea can occur, 
additional gastrointestinal symptoms (eg, perforation) typically develop with 
prolonged (ie, >2 weeks), untreated disease.  Typhoidal strains are largely endemic 
to developing countries with poor sanitation, and infection is most common in 
unvaccinated patients.  Transmission of typhoidal Salmonellaoccurs via the fecal-oral 
route after consumption of contaminated food or water. 

In children, seizures in the setting of an acute bacterial gastroenteritis should raise 
concern for Shigella infection.  S sonnei is transmitted by ingestion of contaminated 
food or water and is sometimes implicated in outbreaks in community settings (eg, 
day care facilities) due to the low infectious dose required for person-to-person 
spread. 

Shigella gastroenteritis presents abruptly with high fever, intestinal cramping, and 
stools that are initially watery before developing mucus and/or blood.  Seizure is a 
severe complication that can occur in children with Shigella infection.  The seizure 
may be provoked by fever from the infection (ie, febrile seizure) or caused by 
enterotoxins produced by the organism itself.  Other potential complications 
of Shigella include rectal prolapse (due to severe rectal inflammation), bacteremia 
(associated with increased fatality), and HUS. 

Diagnosis is confirmed by stool culture, and treatment involves supportive care (eg, 
rehydration) as well as antibiotic therapy for patients with severe 
symptoms.  Symptoms typically resolve within a week.  In contrast to E coli O157:H7 
diarrhea, antibiotics do not increase the risk of HUS in patients with shigellosis. 

……. 

C perfringens, ETEC, and Giardia intestinalis cause watery, nonbloody 
diarrhea.  Fever is unusual with these infections, and seizure is not associated. 

IBD, which is rare in children age <5, can cause abdominal pain, fever, and bloody 
diarrhea.  However, symptom onset is typically gradual, and seizures are not 
associated.  In addition, this patient has no extraintestinal manifestations of IBD (eg, 
aphthous stomatitis, rash). 



Intussusception presents in young children (age 6 months-3 years) with episodic 
abdominal pain and bloody ("currant jelly") stools.  Fever is uncommon, and 
seizures are not associated with intussusception.  In addition, abdominal 
examination of patients between painful episodes typically reveals no or only focal 
(eg, right mid/upper abdomen) tenderness. 

Rotavirus can present in unimmunized children with fever; vomiting; and profuse, 
watery diarrhea.  Severe illness can lead to dehydration, seizures, and 
encephalopathy. 

Campylobacter gastroenteritis 

Epidemiology • Most commonly transmitted via undercooked poultry 

Clinical features 

• Watery, mucoid diarrhea ± blood 
• Abdominal pain 
• Fever 
• Self-limited (usually <7 days) 

Treatment 
• Supportive care 
• Antibiotics only in severe or high-risk cases* 

Complications • Guillain-Barré syndrome 

*Duration >7 days; bloody stools; high fevers; patients who are pregnant, 
immunocompromised, or elderly. 

Campylobacter infection (typically C jejuni or C coli) is a foodborne gastrointestinal 
illness most commonly caused by consumption of undercooked poultry. Infection 
can also spread via contaminated water or contact with an animal (eg, dog, cat) 
with Campylobacter diarrhea. 

Symptoms usually develop around 3 days after exposure and 
include fever, abdominal pain, and profuse, watery, mucus-filled diarrhea. Bloody 
stools may develop and are more commonly seen in children. Nausea and vomiting 
(N/V) are also frequently present. 

Campylobacter gastroenteritis is generally a self-limited illness.  Therefore, 
treatment is with symptomatic care only (eg, rehydration) for patients with mild 
disease, who are afebrile, well hydrated, and have had nonbloody diarrhea for <7 
days. 

Antibiotic therapy for Campylobacter gastroenteritis is indicated only in patients 
with severe disease (eg, duration >7 days, bloody stools, high fevers) or underlying 
risk factors for severe disease (eg, pregnant, immunocompromised). 

If the patient's infection were severe, antibiotic choice is based on culture 
sensitivities (e.g., Amoxicillin or ampicillin if the bacteria was sensitive on 
ampicillin). Even if the bacteria are sensitive to doxycycline, tetracyclines are 
generally avoided in children age <8 due to the risk of tooth discoloration.  In 
addition, although azithromycin or levofloxacin is usually used for empiric 
treatment of severe Campylobacter diarrhea, neither antibiotic would be 



appropriate for a patient with bacteria resistant to fluoroquinolones and 
intermediate sensitivity to macrolides. 

Hepatitis B 
Perinatal hepatitis B virus infection 

Epidemiology 
• 90% risk of vertical transmission without ppx 
• <2% risk after prophylaxis 
• Chronic infection in 90% of perinatally infected infants 

Risk factors 
• High maternal viral load 
• Maternal HBeAg+ 

Transmission 
• Perinatal exposure to genital secretions (MC) 
• Transplacental (rare) 
• Not transmitted by breastfeeding 

Prevention 
• HBV vaccine (active immunization) 

                  AND 
• HBIG (passive immunization) 

HBIG = hepatitis B immune globulin; HBV = hepatitis B vaccine. 

HBV can be transmitted vertically from infected pregnant women to their infants. 
The majority of vertical transmissions occur during the passage of the fetus through 
the birth canal; in rare cases, transplacental infection can occur, particularly in 
women with high HBV viral loads or acute infection in the third trimester. 

Approximately 90% of infants with vertical HBV infection progress to chronic HBV 
infection, which can lead to cirrhosis, HCC, and liver failure.  Therefore, newborns of 
all mothers with active hepatitis B infection should be passively immunized at birth 
with HBIG, followed by active immunization with recombinant HBV vaccine.  These 
should be administered within 12 hours of birth, regardless of the infant's birth 
weight or clinical condition. 
………. 

Obtaining the infant's serologic status or LFTs is unnecessary before administering 
prophylaxis.  Infants should have their serologic status checked after the full HBV 
vaccine series is completed to determine whether they were vertically infected, and 
infants with confirmed infection should then have LFTs. 

HBV infection is not transmitted through breast milk; HIV is the only absolute 
infectious contraindication to breastfeeding in the developed world.   

 

 

 

 

 



ARF  

Acute rheumatic fever 

Epidemiology 
• Peak incidence: age 5-15 
• Twice as common in girls 

Clinical features 

Major 

• Joints (migratory arthritis) 

•     (Carditis) 
• Nodules (subcutaneous) 
• Erythema marginatum 
• Sydenham chorea 

Minor 

• Fever 
• Arthralgias 
• Elevated ESR/CRP 
• Prolonged PR interval 

Late sequelae Mitral regurgitation/stenosis 

Prevention 
Penicillin for group A streptococcal  
(Streptococcus pyogenes) pharyngitis 

 

Acute rheumatic fever (ARF) can present with carditis (friction rub, prolonged PR 
interval, diffuse ST elevations), chorea (continuous, rapid, irregular jerks), and 
elevated ESR. Sydenham chorea has the longest latency period of any symptom and 
can occur anywhere from 1 to 8 months after the episode of pharyngitis.   

Diagnosis is made if the patient has: 

        2 major Jones criteria 
                            OR 
        1 major and 2 minor criteria 
                            OR 
        If either Sydenham chorea or carditis is present. 

Pharyngitis due to S pyogenes (GAS) is often self-resolving.  However, a 10-day 
course of PO penicillin is recommended to prevent ARF.  In addition, ARF can recur 
with increasing severity after successive GAS infections.  Therefore, patients with 
ARF should receive prophylactic long-acting, IM benzathine penicillin G for several 
years.  This treatment is meant to eradicate bacterial carriage to prevent recurrent 
ARF and worsening rheumatic heart disease. 



……. 

Coxsackievirus is the MC 
pathogen responsible for 
pericarditis and myocarditis.  It 
also causes vesicular pharyngitis 
(herpangina) in young children.   

CMV: Although pericarditis and 
myocarditis can occur, chorea is 
not associated. 

Parvovirus B19: can also cause 
arthralgias, arthritis, and 
myocarditis. 

Impetigo 
Impetigo 

Type Nonbullous Bullous 

Microbiology 
• S aureus 
• GAS  

• S aureus 

Clinical 
features 

• Painful 
nonpruritic 
pustules 

• Honey-crusted 
lesions 

• Rapidly enlarging flaccid bullae with 
yellow fluid 

• Collarette of scale at periphery of 
ruptured lesions 

Treatment 

• Limited skin involvement: topical antibiotics (eg, 
mupirocin) 

• Extensive skin involvement: oral antibiotics (eg, 
cephalexin, dicloxacillin, clindamycin) 

Predisposing factors include a warm and humid climate, poverty/crowding, poor 
personal hygiene, and pre-existing skin trauma/inflammation (eg, insect bite, 
eczema).  Colonization with staphylococci or streptococci is also a risk factor. 

This superficial skin infection manifests with multiple painful pustules (even in non-
bullous) on the exposed areas of the face and extremities.  Over the course of a 
week, the pustules rupture and harden into a characteristic golden-
yellow ("honey") crust.  Local lymphadenopathy can be present, but fever is 
unusual. 

Antibiotics are indicated to reduce transmission and recovery time.  Topical 
antibiotics (eg, mupirocin) are preferred for localized infection due to fewer side 
effects and less antibiotic resistance risk compared to oral therapy.  Oral antibiotics 
(eg, cephalexin, dicloxacillin, clindamycin) are indicated when topical therapy is 
impractical for widespread non-bullous impetigo.  Extensive bullous impetigo (ie, 
flaccid bullae containing yellow fluid) caused by S aureus is an additional indication 



for oral antibiotics.  Thorough handwashing is also important to prevent the spread 
of this contagious infection. 

……….. 

Impetigo diagnosis is based on clinical presentation.  Antibody titers can take weeks 
to rise and are generally not useful in acute illness.  Anti-streptolysin O titers can be 
considered for patients who develop complications (eg, PSGN). 

Nonbullous impetigo 

Microbiology 
• S aureus 
• Group A beta-hemolytic Strep (S pyogenes) 

Clinical features • Painful non-itchy pustules & honey-crusted lesions 

Treatment • Topical antibiotics (eg, mupirocin) 

Complications • PSGN 

Non-bullous impetigo is a common pediatric infection characterized 
by erythematous papules that evolve rapidly into painful pustules.  The pustules 
later rupture and leave honey-colored crusted exudates.  The rash is not pruritic 
and systemic symptoms (eg, fever) are typically absent.  Patients with underlying 
skin problems (eg, eczema, abrasion, insect bite) are at increased risk of developing 
superinfection. 

Non-bullous impetigo is caused by Staphylococcus aureus and/or Streptococcus 
pyogenes.  Topical antibiotics are the treatment of choice. 

………… 

Chickenpox starts as a pruritic vesicular rash that eventually ruptures to leave scabs. 

Eczema herpeticum is a superinfection of herpes simplex virus (HSV) in areas of 
severe eczema.  The rash can progress rapidly and is accompanied by fever. 

Erysipelas begins as a small erythematous patch that progresses to a red, indurated, 
tense, and shiny plaque.  The presence of a raised, sharply demarcated margin is a 



classic feature.  Overlying skin streaking and regional lymphadenopathy indicate 
lymphatic involvement.  These patients usually have fever and chills. 

Hand-foot-mouth (HFM) disease is characterized by vesicles on the posterior 
oropharynx, hands, and/or feet.  The rash is not typically present on the face and 
does not crust. 

HSV infection presents as painful 
groups of vesicles on the vermillion 
border of the lip.  These lesions can 
crust as the vesicles rupture and the 
fluid dries; the finger can become 
infected as well (herpetic 
whitlow).  The distribution of lesions in 
impetigo can be distinguished from 
HSV; impetigo spreads around the face 
while HSV is usually limited to the 
orolabial region. 

Limp and knee 
pain 

Limp and knee pain are relatively common and may arise from a wide range of 
pathologies affecting the spine, hip, thigh, knee, and patella. However, the presence 
of a monoarticular knee joint effusion indicates the disorder is within the knee joint 
itself and somewhat narrows the ddx.  Common etiologies include: 

• Traumatic injury – Ligament or meniscal tears often cause knee joint 
effusions, but patients almost always recall recent joint trauma. 

• Bacterial joint infection – Most cases are marked by significant systemic 
symptoms (eg, fever, malaise, tachycardia) and severe joint pain, erythema, 
and warmth. 

• Inherited blood disorders – Both sickle cell anemia (vasoocclusive crisis) and 
hemophilia (hemarthrosis) can present with knee swelling.  However, both 
conditions typically cause severe (not mild) knee pain, and hemophilia 
typically occurs in male patients (X-linked) and presents in childhood. 

Thoroughly reviewing the patient's history can often elicit less common causes of 
monoarticular knee effusion.  Inquiring about the presence of a recent rash is 
important for diagnosis because a rash frequently precedes or accompanies several 
causes of monoarticular arthritis, including late Lyme disease (spreading, annular 
rash), juvenile arthritis (evanescent, macular, salmon-colored rash), and serum 
sickness (pruritic rash).  Late Lyme disease frequently presents with mild, 
monoarticular knee joint arthritis and few other symptoms, whereas juvenile 
arthritis and serum sickness often cause high fever and polyarthritis. 

………………. 

Diets rich in meat, seafood, and alcohol increase the risk of developing gout, a 
common cause of monarticular arthritis.  However, patients with gouty arthritis 
typically have excessive pain and evidence of inflammation (eg, erythema, warmth). 



S pneumoniae and H influenzae can both cause septic bacterial arthritis; however, 
bacterial joint infections are usually marked by high fever, malaise, and severe joint 
tenderness. 

New medications (eg, cefaclor, seizure medications) can occasionally trigger a serum 
sickness–like reaction, which frequently presents with a polyarticular arthritis, high 
fever, and rash. 

Orbital cellulitis 
Preseptal vs orbital cellulitis 

Diagnosis Preseptal cellulitis Orbital cellulitis 

Clinical 
features 

• Eyelid erythema 
& swelling 

• Chemosis 

• Symptoms of preseptal cellulitis 
PLUS 

• Pain with EOM, proptosis &/or 
ophthalmoplegia with diplopia 

Treatment • Oral antibiotics 
• Intravenous antibiotics 
• ± Surgery 

EOM = extraocular movements. 

Orbital cellulitis is a serious bacterial infection located posterior to the orbital 
septum and involves the muscles of 
extraocular movement.  This infection usually 
results from contiguous extension from 
another source of infection (eg, sinusitis, 
dental abscess, preseptal cellulitis).  Patients 
often have leukocytosis and eyelid edema and 
erythema.  A clinical diagnosis is based on 
signs of extraocular muscle involvement, such 
as painful extraocular 
movements or ophthalmoplegia (ie, eye 
muscle weakness or paralysis), as shown in 
this patient with limited left eye 
adduction.  Additional signs include visual 
changes (eg, poor acuity, diplopia) 
and proptosis. 

Treatment is intravenous antibiotics and, if an 
abscess is present, surgical drainage.  Severe complications include permanent visual 
impairment (eg, optic nerve involvement) and intracranial extension (eg, infection, 
cavernous sinus thrombosis). 

……….. 

Preseptal cellulitis is a mild infection of the eyelid anterior to the orbital septum and 
most commonly results from local trauma (eg, insect bite, wound).  Fever, 
leukocytosis, and eyelid edema and erythema may be present, as with orbital 
cellulitis. 



Meningitis 
Causes of meningitis in children 

<1 month 

• Group B Streptococcus 
• Escherichia coli & other gram-negative bacteria 
• Listeria monocytogenes 
• Herpes simplex virus 

≥1 month 
• Streptococcus pneumoniae 
• Neisseria meningitidis 

N meningitidis is the second most common cause of bacterial meningitis in children 
age 1 month to 10 years (behind S pneumoniae) and is the MCC among 
adolescents.  The risk of acquiring meningococcal disease is 10-fold higher in 
children age <2 years compared with older children. 

Meningococcal disease often presents with a petechial rash on the extremities that 
may become purpuric as the infection progresses.  The disease progresses rapidly 
and carries very high morbidity and mortality rates even with appropriate 
treatment.  Empiric therapy for suspected bacterial meningitis should include a 
third-generation cephalosporin (eg, ceftriaxone) and vancomycin.  N meningitidis is 
generally susceptible to penicillin and third-generation cephalosporins. 

……………….. 

Borrelia burgdorferi à typically presents with an annular rash (erythema migrans). 

GBS is the MCC of meningitis in neonates (age <28 days) and infants age <3 months 
but would be very unusual in an older patient. 

Herpes simplex virus (HSV) generally causes diffuse encephalitis in neonates and 
young infants (primary HSV infection) or temporal encephalitis in adults (reactivation 
of HSV-1 disease).  HSV meningitis would be extremely unusual in an 18-month-old 
child. 

L monocytogenes can cause meningitis in neonates and young infants. 

Bacterial meningitis in children (age >1 month) 

Clinical features 
• Fever 
• Increased ICP (eg, headache, vomiting, AMS) 
• Meningeal irritation (eg, nuchal rigidity) 

Workup 
• CBC 
• Blood cx 
• LP for CSF analysis 

Treatment 
• Intravenous vancomycin & ceftriaxone OR cefotaxime 
• ± Dexamethasone (always used for H influenzae type 

b; consider with other pathogens) 



Complications 

• Intellectual/behavioral disabilities 
• Hearing loss 
• Cerebral palsy 
• Epilepsy 

An infant's fever, vomiting, and nuchal rigidity (crying with neck flexion) are 
concerning for bacterial meningitis.  S pneumoniae and N meningitidis are the MCCs 
of bacterial meningitis in children age >1 month. 

LP should be followed by prompt administration of empiric antibiotics.  Whenever 
possible, LP should be performed prior to antibiotic administration because 
antibiotics can sterilize the CSF, making definitive diagnosis difficult and prolonging 
antibiotic exposure. Infants who are critically ill (eg, hypotension [unstable], status 
epilepticus) or who cannot receive LP immediately should receive antibiotics first in 
order to avoid delays in antibiotic therapy. 

Third-generation cephalosporins (eg, ceftriaxone or cefotaxime) are effective 
against most strains of S pneumoniae and N meningitidis.  Vancomycin is also 
administered due to increasing prevalence of resistant strains of S pneumoniae. 

…………….. 

The anterior fontanelle serves as a pop-off valve to reduce intracranial pressure, and 
infants with open fontanelles are not at risk for herniation.  Therefore, head imaging 
is not required before LP.  However, MRI of the brain should be considered after 
treatment has begun to determine whether suppuration (eg, brain abscess, subdural 
empyema) is present.  These infectious complications of bacterial meningitis will 
affect duration of therapy and prognosis. 

In children, dexamethasone given before or with antibiotics can reduce the risk of 
sensorineural hearing loss when H influenzae type b is the causative organism; in 
adults, dexamethasone administration is recommended in cases of S 
pneumoniae meningitis as it is associated with a lower risk of unfavorable outcomes 
and death.   

Causes of meningitis in children 

<1 month 

• GBS 
• E coli & other GN bacteria 
• L monocytogenes 
• HSV 

≥1 month 
• S pneumoniae 
• N meningitidis 

Neonatal sepsis, a systemic bacterial infection in infants age <28 days. Full 
fontanelles and apnea are concerning for the presence of meningitis as well. GBS is 
the MCC of both early onset (age ≤7 days) and late-onset (8th d to 1 m) neonatal 
sepsis as well as meningitis in young infants. 



• The incidence of vertically transmitted (ie, mother to infant during delivery), 
early-onset GBS disease has decreased thanks to universal screening of 
pregnant women and administration of intrapartum antibiotic prophylaxis 
(IAP) to GBS-colonized mothers.  IAP is not necessary for planned cesarean 
delivery WITHOUT labor or rupture of membranes (ROM), as GBS 
transmission is low in such settings (because the infant does not go through 
the birth canal). 

• However, IAP does not eliminate colonization.  Therefore, it has not 
changed the incidence of horizontally transmitted (eg, person to person on 
unwashed hands), late-onset GBS sepsis. 

Because of the comparatively high incidence of sepsis in neonates, 
the nonspecific presenting manifestations (eg, irritability, hypothermia or 
hyperthermia, high or low WBC count with bandemia), and the high morbidity and 
mortality, blood, urine, and CSF cultures should be obtained in all neonates with 
suspected sepsis, and these patients should be treated with empiric 
parenteral antibiotic therapy. 

……………. 

H influenzae is not a common cause of sepsis in newborns due to low prevalence 
and protective maternal antibody. 

Pregnant women who acquire Listeria from food (eg, unpasteurized dairy products, 
canned meat products) have flu-like symptoms, which were absent in this mother. 

Meningococcus and pneumococcus are common causes of meningitis in infants age 
>3 months but are rare causes of sepsis or meningitis during the neonatal period. 

Cerebrospinal fluid analysis 

Diagnosis 
WBC count 
(cells/mm3) 

Glucose 
(mg/dL) 

Protein 
(mg/dL) 

Normal 0-5 40-70 <40 

Bacterial meningitis >1000 <40 >250 

Tuberculous meningitis 5-1000 <10 >250 

Viral meningitis 10-500 40-70 <150 

WBC = white blood cell. 

Viral meningitis: The majority of cases are caused by enteroviruses, such as group B 
coxsackievirus.  These viruses are spread by fecal-oral transmission and most 
commonly affect infants and young children. 

Viral meningitis can present with a viral prodrome (eg, upper respiratory symptoms) 
prior to the onset of high fever, headache, and nuchal rigidity.  A positive Brudzinski 
sign may be elicited, but focal neurologic deficits are not usually seen. 



CSF analysis shows mild pleocytosis (elevated white blood cell count) 
with lymphocytic predominance (although neutrophils sometimes predominate 
early in the disease course).  Normal to slightly elevated protein and normal 
glucose levels are typical.  Viral PCR helps identify the pathogen, as CSF Gram stain 
and bacterial culture do not show organisms.  Treatment is supportive (eg, 
antipyretics, pain control), and symptoms typically self-resolve within 1-2 weeks. 

………… 

Cryptococcal meningitis presents in immunosuppressed patients with a mildly 
elevated WBC count with lymphocyte predominance; however, protein is high and 
glucose is low.  In addition, the presentation tends to be subacute (2-4 weeks) rather 
than acute. 

Tuberculous meningitis also presents with a mild CSF pleocytosis with lymphocyte 
predominance and elevated protein.  An extremely low CSF glucose is a hallmark of 
tuberculous meningitis.  The presentation is typically subacute over the course of 
weeks. 

Neurosyphilis is due to a Treponema pallidum CNS infection.  CSF findings include 
pleocytosis with lymphocytic predominance, elevated protein, and low glucose. 

In an infant with meningococcemia, watch out for Waterhouse-Friderichsen 
syndrome, which is characterized by a sudden vasomotor collapse and skin rash (i.e., 
large purpuric lesions on the flanks) due to adrenal hemorrhage.  Fulminant 
meningococcemia can occur after a meningococcus infection, and approximately 10-
20% of infants present with vasomotor collapse, large petechiae and purpuric 
lesions.  The condition carries an almost 100% mortality. 
…………….. 

In meningococcemia, myocarditis does not occur.  It can affect the joints, skin and 
brain, but the heart is spared. 



Brain Abscess Focal headache, fever, 
and early-morning 
vomiting in the setting of 
a sinus infection are 
concerning for a brain 
abscess due to the 
contiguous spread of 
bacteria from the frontal 
sinus. 

Acute bacterial 
rhinosinusitis (ABRS) is a 
common infection of the 
paranasal sinuses that 
typically presents with 
≥10 days of upper 
respiratory symptoms 
(eg, cough, congestion, 
sore throat) with or 
without fever.  Localized sinus tenderness may be elicited on palpation, as seen in 
this patient.  Untreated ABRS can lead to life-threatening complications such as 
periorbital/orbital cellulitis due to orbital extension as well as meningitis or brain 
abscess due to intracranial extension. 

Intracranial complications should be suspected in patients with 
persistent headache and early-morning vomiting, which occurs due to increased ICP 
in the recumbent position.  Other findings may include altered mental status (eg, 
drowsiness), neck pain (suggestive of meningeal irritation), and focal neurologic 
deficits. 

The next step in management is urgent imaging of the brain, orbits, and 
sinuses.  Although MRI is more sensitive, CT scan is faster and can detect early 
cerebritis; a ring-enhancing lesion confirms the diagnosis.  Treatment is intravenous 
antibiotics and surgical drainage. 

…………… 

 Culture obtained by sinus aspirate is often indicated in complicated ABRS for 
pathogen identification and antibiotic therapy guidance.  However, nasopharyngeal 
culture does not reliably correlate with culture from sinus aspirate. 

Acute viral rhinosinusitis is treated with supportive care, including nasal saline and 
irrigation, nonsteroidal anti-inflammatory drugs (NSAIDs), and 
reassurance.  Symptoms (eg, cough, rhinorrhea, low or no fever) typically resolve by 
day 10. 

Oral antibiotics (eg, amoxicillin, amoxicillin-clavulanate) are indicated for 
uncomplicated ABRS.  This patient has symptoms indicating intracranial extension of 
infection and requires intravenous antibiotics. 



Headache that is severe and nonresponsive to over-the-counter pain medications is 
the most common presenting symptom in patients with brain abscess.  In addition, 
vomiting, particularly in the early morning, can be a sign of increased intracranial 
pressure.  Fever and focal neurologic changes (eg, leg weakness, hyperreflexia) are 
present in about half of 
patients, and 
seizure occurs in about 
25% of patients.  Brain 
imaging is the next step 
in diagnostic workup. 

………….. 

Medulloblastoma is a 
pediatric tumor most 
commonly found in the 
cerebellum that can 
present with nocturnal or 
morning headaches and 
vomiting.  

Osteomyelitis 
Osteomyelitis in children 

Pathogenesis 
• Hematogenous spread 
• S aureus MCC 

Clinical 
features 

• Fever, irritability 
• Limited function (eg, limp) 
• Bony tenderness, swelling 

Diagnosis 

• Elevated ESR, CRP, WBC count 
• Blood culture 
• X-ray (often normal), MRI 
• Definitive: Bone biopsy/culture 

Treatment • Antistaphylococcal antibiotic (eg, vancomycin) 

Osteomyelitis is a bone infection MCly caused by S aureus.  In children, the infection 
typically occurs when bacteria spread hematogenously and seed the richly 
vascularized metaphyses of long bones (eg, femur, tibia).  Risk factors for 
osteomyelitis include SCD (HbS) and immunodeficiency, but healthy children with 
no chronic medical problems can also develop osteomyelitis. 

Presentation includes systemic symptoms (eg, fever, irritability) in addition to signs 
of localized bony inflammation, such as point tenderness and swelling.  Patients 
often avoid using the affected limb, such as this patient with a limp. 

Initial evaluation includes laboratory studies (CBC, ESR, CRP), blood cultures, and x-
rays of the affected area.  MRI is typically performed to identify signs of infection as 
early x-rays are often normal.  Patients are often diagnosed and treated 
presumptively based on clinical presentation, elevated inflammatory markers, and 



imaging findings.  However, bone biopsy and/or culture is the gold standard for 
definitive diagnosis.  Empiric treatment is with IV antistaph abx; cultures from the 
blood or bone, if positive, help guide therapy. 

 

………….. 

E coli and Streptococcus agalactiae (GBS) are commonly implicated in neonatal 
osteomyelitis.  A school-age child is more likely infected with S aureus. 

P aeruginosa is associated with osteomyelitis of the foot after a puncture wound of 
the plantar surface.  IVDUs are also at risk of P aeruginosa osteomyelitis. 

S epidermidis, a component of normal skin flora, is associated with infection in 
patients who have indwelling vascular (eg, hemodialysis) catheters. 

S pyogenes (GAS) commonly causes cellulitis and septic arthritis but is rarely 
implicated in osteomyelitis. 



Osteomyelitis in children 

Patient 
population 

Most common 
organisms 

Empiric antibiotic therapy 

Healthy 
children 

• S aureus 

• Low likelihood of MRSA 
o Nafcillin/oxacillin OR cefazolin 

• High likelihood of MRSA 
o Clindamycin OR vancomycin 

Children 
with sickle 
cell disease 

• Salmonella 
spp 

• S aureus 

• As above 
PLUS 

• Third-generation cephalosporin 
(ceftriaxone, cefotaxime) 

MRSA = methicillin-resistant Staphylococcus aureus. 

Patients with sickle cell disease (SCD) are at increased risk for osteomyelitis as 
microinfarctions in bone caused by impaired blood flow of sickled cells through 
narrow metaphyseal vessels act as a nidus for infection.  In addition, splenic 
infarctions render patients with SCD functionallyasplenic and therefore more 
susceptible to infection with encapsulated organisms. 

In the United States, Salmonella and Staphylococcus aureus are the most common 
causes of osteomyelitis in children with SCD.  Salmonella is an encapsulated 
organism that accounts for approximately two thirds of osteomyelitis in children 
with SCD but is an extremely rare cause without the condition.  S aureus is the most 
common cause of osteomyelitis in healthy children but accounts for approximately 
one quarter of cases with SCD.  Empiric antibiotic coverage against both organisms is 
warranted while cultures are pending.  When osteomyelitis is suspected in children 
with SCD, a third-generation cephalosporin (eg, ceftriaxone) and anti-staphylococcal 
therapy (eg, oxacillin, vancomycin) should be administered. 

…………… 

GBS and E coli are common causes of osteomyelitis and septic arthritis in infants age 
<2 months but are extremely uncommon causes in older children. 

Kingella kingae is a fastidious gram-negative bacillus that can cause osteomyelitis 
and septic arthritis in young children, generally age 2 months to 4 years. 

N gonorrhoeae can cause monoarticular septic arthritis in sexually active children.   

P can cause osteomyelitis after direct introduction (eg, puncture wound through a 
shoe into bone).   

Patients with SCD are at high risk for S pneumoniae sepsis, especially before age 
5years.  However, pneumococcus is an uncommon cause of osteomyelitis in older 
children with SCD. 

Neonatal sepsis 
Neonatal sepsis 



Clinical features 

• Temperature instability (fever or hypothermia) 
• Poor feeding 
• Jaundice 
• CNS signs (lethargy, irritability, apnea) 
• Abnormal WBC count (high or low) 
• Left shift (bandemia) 

Diagnosis • Blood, urine & cerebrospinal fluid culture 

Treatment • Parenteral antibiotic therapy 

Clinical manifestations of neonatal sepsis are often subtle and nonspecific.  Sepsis 
should always be high on the differential for neonates (age <28 days) 
with decreased activity or poor feeding, which can be among the earliest signs of 
serious infection.  Although older children classically have fever, neonates may 
have fever or hypothermia (<36 C [96.8 F]) as in this case.  Mild jaundice due to 
transient conjugation deficiency is also common with neonatal sepsis.  Finally, 
unlike older children or adults, neonates with meningitis may not have neck 
stiffness, and Kernig and Brudzinski signs are not useful.  Instead, neonates with 
meningitis generally are irritable, lethargic, or hypotonic. 

Because physical examination does not reliably distinguish among different types of 
infection in neonates (eg, meningitis, bacteremia, urinary tract infection), neonates 
with suspected infection require a full evaluation, including a complete blood count, 
blood cultures, lumbar puncture, urinalysis, and urine cultures.  Neonates should 
also receive empiric antibiotics (eg, ampicillin and gentamicin) after cultures are 
obtained.  Antibiotic administration before cultures should be avoided when 
possible as antibiotics can sterilize cultures and make definitive diagnosis 
difficult.  However, infants who are critically ill (eg, septic shock, status epilepticus) 
or who cannot immediately undergo lumbar puncture should receive antibiotics 
first. 

….. 

Neonates do not experience herniation after lumbar puncture as their open 
fontanelles relieve intracranial pressure.  As a result, a head CT is not required 
before lumbar puncture in young infants. 

Congenital hypothyroidism can present with poor feeding, jaundice, and lethargy. It 
would be apparent early after birth. 

Rabies 
Human rabies 

Pathogenesis 
• Transmission of rabies virus by a bite from an infected 

mammal 

Reservoir 
• United States: bats (most common), raccoons, skunks, 

foxes 
• Developing world: dogs 



Clinical 
features 

Encephalitic 

• Hydrophobia & aerophobia (due to 
pharyngeal spasm) 

• Autonomic instability 
• Spasticity 
• Agitation & altered mental status 

Paralytic • Ascending flaccid paralysis 

PEPPx* 
• Rabies immunoglobulin 
• Rabies vaccine series 

Prognosis • Coma, respiratory failure & death within weeks 

*In cases of a high-risk animal that cannot be tested or observed. 

Rabies is a fatal, neurotropic, viral disease transmitted to humans by exposure to 
saliva from an infected animal through a bite.  Hydrophobia and aerophobia are 
pathognomonic features of encephalitic rabies; the feeling of water or air triggers 
involuntary pharyngeal muscle spasms.  Many patients are disoriented and agitated, 
with fluctuating mental status.  The incubation period is 1-3 months, and almost all 
patients die within weeks of developing symptoms. 

The majority of rabies transmissions in the United States are caused 
by bat bites.  Other high-risk reservoirs of rabies in the United States include 
raccoons, foxes, and skunks.  In contrast to the bites of these other animals, bat 
bites are small and relatively painless; they often go unnoticed initially and may 
occur during sleep.  Therefore, all patients with direct exposure to bats require 
rabies prophylaxis unless they were aware of the bat at all times and are certain 
they were not bitten. 

Known bites from bats or other high-risk animals require thorough wound cleansing 
with soap and water and urgent postexposure prophylaxis, which includes 
both rabies immune globulin and rabies vaccine.  Prophylaxis can prevent 
progression to life-threatening encephalitic or paralytic rabies disease. 

……………. 

Due to widespread control programs and rabies immunization, dogs are an 
extremely rare source of rabies in the United States. 

Small rodents such as squirrels, chipmunks, and rats are uncommon reservoirs of 
rabies and are considered low-risk exposures. 

Spiders and ticks are not reservoirs of rabies, which is found only in mammals. 

 

 

 



Neonatal 
conjunctivitis 

Neonatal conjunctivitis 

Type 
Onset 

age 
Findings Treatment 

Chemical <24 hr 

• Mild conjunctival 
irritation & tearing after 
silver nitrate ophthalmic 
prophylaxis 

Eye lubricant 

Gonococcal 
2-5 

days 

• Marked eyelid swelling 
• Profuse purulent discharg

e 
• Corneal 

edema/ulceration 

Single IM dose of 
3rd- generation 
cephalosporin 

Chlamydial 
5-14 
days 

• Mild eyelid swelling 
• Watery, 

serosanguineous, 
or mucopurulent eye 
discharge 

PO macrolide 

IM = intramuscular; PO = oral. 

If not treated promptly, gonococcal conjunctivitis leads to corneal ulceration, 
scarring, and blindness. 

N gonorrhoeae may be visible as gram-negative intracellular diplococci.  Culture of 
gonococci on Thayer-Martin agar is the gold standard for diagnosis.  Treatment for 
the infant is one dose of intramuscular third-generation cephalosporin (eg, 
cefotaxime). 

Gonococcal conjunctivitis in neonates can be prevented by screening pregnant 
women (age <25 or with risk factors) 
and treating their 
infections.  However, the majority of 
infants with gonococcal 
conjunctivitis are born to mothers 
who: 

• Where not screened during 
pregnancy 

• Had negative screening early 
in pregnancy but were 
infected later 

• Had positive screening and 
were either not treated or 
treated and reinfected 



• Had home delivery or refused postpartum prophylaxis with topical 
erythromycin 

All infants, regardless of maternal screening results, should receive topical 
erythromycin prophylaxis shortly after birth to prevent gonococcal disease. 

…………. 

Antenatal acyclovir prophylaxis can reduce the risk of maternal herpes simplex virus 
outbreaks and the need for cesarean delivery.  Herpetic keratitis presents with 
vesicular or ulcerative corneal disease, usually in the second or third week of life. 

Oral azithromycin is the treatment of choice for Chlamydia trachomatis.  Chlamydial 
conjunctivitis is less severe than gonococcal disease. 

Intrapartum ampicillin prophylaxis can prevent early-onset group B streptococcal 
disease, which usually presents as sepsis or pneumonia in the first 24-48 hours of 
life. 

Third-generation cephalosporins are used for the treatment of gonococcal 
conjunctivitis.  First-generation cephalosporins (ie, cefazolin) are not recommended 
for treatment or prophylaxis due to bacterial resistance. 

 ENT 

Laryngomalacia 
Laryngomalacia 

Pathophysiology • Collapse of supraglottic tissues on inspiration 

Clinical 
presentation 

• Inspiratory stridor that worsens when supine 
• Peak at age 4-8 months 

Diagnosis • Laryngoscopy (eg, omega-shaped [Ω] epiglottis) 

Management 
• Reassurance with close follow-up (± concurrent GER 

treatment) for most cases 
• Supraglottoplasty for severe symptoms 

GER = gastroesophageal reflux. 



Laryngomalacia, which causes chronic stridor in infants, is typified by "floppy" 
supraglottic structures that collapse during inspiration.  Proposed pathophysiologic 
etiologies include laryngeal hypotonia (due to delayed maturation or neuromuscular 
disorder), redundant supraglottic soft tissue, and inflammation (due to reflux). 

Stridor from laryngomalacia usually begins in the neonatal period and is loudest 
at age 4-8 months.  Presentation includes inspiratory stridor that is worse in 
the supine position and exacerbated by feeding or upper respiratory illnesses; prone 
positioning improves symptoms.  The diagnosis is confirmed with visualization of the 
larynx, typically by flexible fiberoptic laryngoscopy.  Findings include an omega-
shaped (Ω) epiglottis and collapse of the supraglottic structures during inspiration. 

Gastroesophageal reflux (GER) treatment often improves symptoms; it is unclear 
whether GER causes laryngomalacia or is due to a common underlying mechanism 
(eg, neuromuscular disorder).  Most infants with laryngomalacia will feed, grow, and 
ventilate normally with spontaneous resolution of stridor by age 18 months.  Infants 



with feeding difficulties, tachypnea, cyanosis, or failure to thrive may require surgery 
to remove redundant supraglottic tissues. 

……. 

Chest radiographs can identify anterior mediastinal masses and radiopaque foreign 
bodies, both of which can cause stridor.  Mediastinal masses (eg, lymphoma) also 
present with systemic symptoms (eg, fever, weight loss, lymphadenopathy), and 

airway foreign bodies 
present with a more acute 
symptom onset. 

Retropharyngeal abscesses 
occur in toddlers and 
present with fever, 
dysphagia, neck pain, and 
stridor.  Lateral neck 
radiographs can 
demonstrate thickening of 
the prevertebral space.  CT 
scan of the neck can better 
define extension of the 
abscess to 
nearby structures. 

Vascular rings occur when 
an anomalous branch of the 
aortic arch or pulmonary 
artery encircles the trachea 
and esophagus.  They may 
cause biphasic or expiratory 
stridor due to tracheal 
compression and feeding 
difficulties due to 
esophageal compression.  A 
barium swallow can identify 
indentations of the 
esophagus, and the 
diagnosis can be confirmed 
with contrasted CT scan or 
MR angiography. 

Laryngoscopy showing intermittent collapse of arytenoid cartilages with inspiration 
(eg, crying) is consistent with laryngomalacia, the most common cause of stridor in 
infants.  Although the etiology of this congenital condition is not precisely 
understood, patients typically have an omega-shaped (Ω) epiglottis, short 
aryepiglottic folds, and characteristic inspiratory collapse of the supraglottic 
tissues (eg, epiglottis, arytenoids), leading to partial obstruction of the airway and 
thus inspiratory stridor. 



Dynamic changes to the airway caliber occur with inspiration and expiration due to 
pressure differentials created by airflow (eg, Bernoulli and Venturi effects).  During 
inspiration, faster airflow causes decreased intraluminal pressure in the airways (eg, 
drop in intralaryngeal pressure).  In patients with a more collapsible extrathoracic 
airway (eg, laryngomalacia), the decreased pressure beyond the larynx leads to 
increased airway narrowing, resulting in turbulent flow and inspiratory stridor.  Any 
increase in breathing effort (eg, feeding, crying) increases airflow, worsens 
supraglottic collapse, and increases stridor. 

Stridor from laryngomalacia usually begins in the neonatal period and is loudest at 
age 4-8 months.  Most patients also have symptomatic gastroesophageal reflux (eg, 
vomiting, arching of the back with feeds).  Antireflux treatment often improves 
breathing symptoms (for unclear reasons).  Infants who are feeding and growing 
well may be watched expectantly as laryngomalacia typically resolves spontaneously 
by age 18 months. Surgery may be needed for moderate to severe cases with 
respiratory distress, cyanosis, or failure to thrive. 

… 

Compared with the trachea and supraglottic larynx, the subglottic airway is less 
flexible because it is supported by a complete ring of cartilage (the cricoid); as a 
result, there is minimal change in subglottic airway caliber in inspiration compared 
with expiration.  Therefore, conditions that result in subglottic narrowing (eg, 
subglottic stenosis) often lead to biphasic stridor. 



Inspiration decreases intrathoracic pressure due to diaphragm contraction (which 
lowers the diaphragm).  In patients with a more collapsible intrathoracic airway 
(eg, tracheomalacia), the decreased pressure widens the intrathoracic tracheal 
airway.  In contrast, expiration increases intrathoracic pressure.  In patients with 
tracheomalacia, the increased pressure narrows the intrathoracic tracheal airway, 
leading to expiratory stridor. 

Expiratory wheezing is a common symptom of asthma.  Constriction of the smaller 
airways of the lungs lead to a whistling noise.  Considering that these small airways 
are intrathoracic, the constriction is more pronounced during expiration because of 
increased intrathoracic pressure. 

Rhonchi (low-pitched, rattling sounds that may occur on inspiration or expiration) 
are often caused by secretions in the bronchi and can be heard often in pneumonia. 

Although the precise etiology is not known, the supraglottic tissues appear floppy 
and collapse on inspiration to partially block the airway.  Crying and feeding worsen 
the stridor due to increased airflow.  Prone positioning improves the stridor because 
the tongue moves anteriorly, partially relieving the obstruction. 

Stridor from laryngomalacia begins in the neonatal period and is loudest at age 4-8 
months.  The diagnosis is confirmed by visualizing the dynamic collapse of the 
supraglottic tissues using flexible laryngoscopy.  Most patients also have 
concurrent gastroesophageal reflux (GER) (eg, spitting up of foods), and antireflux 
treatment often improves breathing (for reasons that are not entirely 
clear).  Laryngomalacia usually resolves spontaneously by age 18 months.  However, 
if it is associated with feeding difficulties, cyanosis, or failure to thrive, referral for 
surgical consultation is appropriate. 

…………….. 

A foreign body in the larynx or trachea could cause stridor but would likely also 
present with life-threatening acute respiratory distress.  A foreign body in the lower 
airways would not characteristically present with stridor but could present with 
recurrent pneumonias that do not resolve radiographically. 

Allergic rhinitis typically presents with sneezing, rhinorrhea, nasal obstruction, and 
nasal itching.   

Bilateral choanal atresia, or congenital blockage of the posterior nasal aperture, 
presents shortly after birth with cyclic cyanosis that worsens when newborns cannot 
breathe through the mouth (eg, during feeding) and improves when they do (eg, 
while crying).  Unilateral choanal atresia commonly presents during childhood as 
persistent, unilateral nasal obstruction and discharge. 

Cow's milk allergy (eg, caused by the introduction of cow's milk protein–based 
formula) can present with a diverse array of IgE-mediated and non–IgE-mediated 
reactions, including eczema, vomiting, bloody stools, and failure to 
thrive.  Respiratory symptoms would be rare, particularly in isolation. 



Laryngotracheobronchitis (croup) presents with stridor and shortness of 
breath.  However, viral croup, often caused by parainfluenza virus, presents with 
infectious symptoms (eg, fever, coryza, barking cough) and resolves within a week. 

Choanal atresia 
Choanal atresia 

Clinical 
findings 

• Unilateral (most common) 
o Chronic nasal discharge 
o Symptomatic during childhood 

• Bilateral 
o Cyanosis that worsens with feeding & improves with 

crying 
o Noisy breathing (stertor) 
o Symptomatic shortly after birth 

• May be associated with CHARGE syndrome 

Diagnosis 
• Inability to pass catheter past nasopharynx 
• Confirmation with CT scan or nasal endoscopy 

Treatment 
• Oral airway 
• Surgical repair 

CHARGE = Coloboma, Heart defects, Atresia choanae, 
growth Retardation, Genital and Ear abnormalities. 

Cyanosis with feeding (ie, mouth occlusion) that is relieved by crying in a newborn 
are findings suggestive of choanal atresia.  This congenital malformation is caused 
by failure of the posterior nasal passage to canalize completely, leaving a bony or 
membranous obstruction.  It may occur in isolation or as part of the CHARGE 
syndrome (coloboma [missing eye tissue], heart defects, atresia choanae, growth 
retardation, genital abnormalities, and ear abnormalities). 

Obstruction may be unilateral or bilateral.  Unilateral choanal atresia is mild and 
often undiagnosed in early childhood.  However, bilateral choanal atresia presents 
with cyanosis in the newborn period.  Because neonates are obligate nasal 
breathers, the complete obstruction of bilateral choanal atresia causes hypoxia and 
cyanosis.  This resultant hypercapnia triggers neonates to cry and temporarily relieve 



the obstruction.  Choanal atresia is usually recognized when the mouth is fully 
occluded (eg, feeding), causing overt cyanosis. 

Failure to pass a catheter through the nares into the oropharynx is suggestive of 
choanal atresia.  The diagnosis is confirmed by CT scan or by direct visualization of 
the obstruction via endoscopy.  The first step in management consists of placing an 
oral airway and orogastric tube feeding.  Definitive treatment is surgical repair. 

…………… 

Laryngomalacia classically presents with inspiratory stridor that is exacerbated by 
exertion or distress.  Cyanosis is uncommon. 

Tetralogy of Fallot (TOF) with mild obstruction of pulmonary blood flow causes 
cyanosis with agitation ("tet" spells) due to right ventricular outflow obstruction.  In 
addition, cardiac murmurs (eg, holosystolic murmur of ventricular septal defect) 
would be expected. 

Tracheoesophageal fistula with esophageal atresia (EA/TEF) can cause cyanosis and 
feeding problems immediately after birth due to aspiration.  These patients typically 
have coughing and choking with feeds and respiratory distress. 



Transposition of the 
great 
arteries (TOGA/TOGV) 
causes cyanosis due to 
deoxygenated venous 
blood being pumped 
into the aorta rather 
than the pulmonary 
artery.  Cyanosis is 
persistent and does not 
worsen with feeds or 
improve with crying. 

Choanalatresia is caused by the failure of the posterior nasal passage to canalize 
during the first trimester.  The condition may occur in isolation or as part of the 
CHARGE syndrome (coloboma [missing eye tissue], heart defects, atresia choanae, 
growth retardation, genital abnormalities, and ear abnormalities). 

Obstruction may be unilateral (more common) or bilateral.  Although unilateral 
disease typically causes chronic nasal discharge in childhood, bilateral choanal 
atresia presents shortly after birth.  Because neonates are obligate nasal 
breathers (ie, preferentially breathe through the nose), the complete obstruction 
of bilateral choanal atresia causes intermittent cyanosis, even at rest.  If the infant's 
mouth is fully occluded (eg, pacifier, feeding), the resultant hypoxia and cyanosis can 
be profound.  The increasingly distressed and hypercapnic infant will begin to cry, 
relieving the airway obstruction and normalizing perfusion. 

When choanal atresia is suspected, the first step is to attempt to pass a 
catheter through the nares into the oropharynx.  Inability to pass the catheter is 
suggestive of choanal atresia.  CT scan or nasal endoscopy confirms the 
diagnosis.  Treatment includes maintaining the airway (eg, oral airway, intubation) 
and orogastric tube feedings until corrective surgery. 
………….. 

Methemoglobinemia can present with cyanosis due to rare genetic enzyme 
deficiencies or exposure to oxidizing substances.  However, cyanosis is persistent 
and does not improve with crying. 

Ultrasound of the head is a noninvasive screening test for intraventricular 
hemorrhage, which can cause lethargy, hypotonia, apnea/cyanosis, and seizures.   

Sinusitis 
Acute bacterial rhinosinusitis 

Clinical features 
• Cough, nasal discharge 
• Fever 
• Face pain/headache   

Diagnostic 
criteria 
(1 of 3) 

• Persistent symptoms ≥10 days without improvement 
• Severe onset (fever ≥39 C [102.2 F] + drainage) ≥3 days 
• Worsening symptoms following initial improvement 



Treatment • Amoxicillin ± clavulanate 

Worsening daytime cough and purulent nasal discharge is consistent with acute 
bacterial rhinosinusitis(ABRS), a common complication of viral upper respiratory 
infection (URI).  Viral URI symptoms typically self-resolve in 7-10 days.  In contrast, 
ABRS is diagnosed by any 1 of the following 3 criteria: 

• Symptoms (eg, cough, congestion) persist for ≥10 days without 
improvement. 

                      OR 

• Symptoms severe in onset (fever ≥39 C [102.2 F] + drainage) for ≥3 days. 

                      OR 

• Symptoms worsen following initial improvement (ie, biphasic illness).  Fever 
may be absent. 

Most cases are due to nontypeable Haemophilus influenzae or Streptococcus 
pneumoniae.  Worsening symptoms (eg, progressive cough ± fever), are treated 
with oral antibiotics (eg, amoxicillin ± clavulanate) at the time of diagnosis.  In 
contrast, in patients with persistent but not worsening symptoms and a milder 
course, oral antibiotics or a 3-day period of observation for clinical improvement are 
both acceptable treatment options. 

…… 

ABRS is generally a clinical diagnosis.  However, if the patient develops periorbital 
edema, vision abnormalities, or altered mental status, CT scan of the sinuses is 
recommended to identify suppurative complications (eg, orbital/preseptal cellulitis, 
brain abscess, cavernous sinus thrombosis).  Sinus x-rays are less sensitive and not 
recommended in the diagnosis of sinusitis or its complications. 

Intranasal corticosteroids and oral antihistamines treat allergic rhinitis and are used 
only as adjunctive therapy for sinusitis with an allergic component.  Allergic rhinitis 
presents with rhinorrhea that is clear. 

A sinus fluid culture is unnecessary for uncomplicated ABRS that responds to empiric 
antibiotics.  If symptoms are refractory or complications occur, cultures may be 
obtained by sinus aspiration to better target antimicrobial therapy. 

Acute rhinosinusitis in children 

Clinical 
features 

• Nasal congestion and/or purulent drainage 
• Facial pressure/pain 
• ± Fever, cough, headache, loss of smell, ear pain 



Etiology 

• Viral 
o No fever or early resolution of fever 
o Mild symptoms (eg, well-appearing, mild facial pain) 
o Improvement & resolution by day 5-10 

• Bacterial 
o Fever ≥3 days OR 
o New/recurrent fever after initial improvement OR 
o Persistent symptoms ≥10 days 

Treatment 
• Intranasal saline, saline irrigation, NSAIDs 
• Antibiotics if bacterial 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

An afebrile patient with 3 days of purulent nasal discharge and mild pain with 
palpation of the maxillary sinuses likely has acute viral rhinosinusitis.  Rhinosinusitis 
is a common infection of the upper respiratory tract characterized by inflammation 
of the nasal passages and paranasal sinuses.  Presenting symptoms include nasal 
congestion and/or purulent discharge in addition to facial pressure/pain that is 
exacerbated by leaning forward. Pain with palpation or percussion of sinuses is 
common.  Additional symptoms may include fever, cough, headache, ear pain, and 
loss of smell. 

Viral rhinosinusitis can be differentiated from bacterial rhinosinusitis by the duration 
and severity of symptoms.  History suggestive of a viral etiology 
includes mild symptoms (eg, no fever or early resolution of fever, mild pain) and 
improvement by day 5-10.  In contrast, the clinical course of bacterial rhinosinusitis 
is one of the following: severe in onset (ie, high fever for ≥3 days), persistent (ie, 
symptoms lasting ≥10 days without improvement), or biphasic (ie, recurrent fever 
after initial improvement). 

Management of viral rhinosinusitis is supportive care, including intranasal saline, 
saline irrigation, and NSAIDs. 

… 

Antihistamines treat allergic rhinitis, which presents with clear rhinorrhea, 
congestion, nasal itching, sneezing, and watery eyes.  Although allergic rhinitis can 
be a predisposing factor for rhinosinusitis, purulent nasal discharge suggests an 
infectious etiology. 

Inhaled bronchodilators (eg, albuterol) and oral glucocorticoids are indicated in 
asthma exacerbations, which present with wheezing and shortness of breath.   

Antibiotics (eg, amoxicillin, amoxicillin-clavulanate) are indicated for acute 
bacterial rhinosinusitis.   

 

 



CMV 
Interpretation of Rinne & Weber tests 

 Rinne result Weber result 

Normal AC > BC in both ears Midline 

Conductive 
hearing loss 

BC > AC in affected ear, AC > 
BC in unaffected ear 

Lateralizes to affected ear 

SNHL AC > BC in both ears 
Lateralizes 

to unaffected ear, away fro
m affected ear 

Mixed 
hearing loss 

BC > AC in affected ear, AC > 
BC in unaffected ear 

Lateralizes 
to unaffected ear, away fro

m affected ear 

AC = air conduction; BC = bone conduction. SNHL: sensorineural hearing loss 

Sensorineural hearing loss (SNHL) results from damage to the inner ear or auditory 
nerve.  The most common cause of nonhereditary SNHL in children is congenital 
cytomegalovirus (CMV) infection. 

Congenital CMV is transmitted transplacentally from the mother to the fetus in 
utero.  Although some infants are born with features of CMV (eg, small for 
gestational age, microcephaly, jaundice, hepatosplenomegaly), most infected infants 
are asymptomatic.  Hearing loss occurs in up to 50% of symptomatic and 15% of 



asymptomatic patients; it may be present at birth and progress, or its onset may 
be delayed until later in childhood.  One or both ears can be affected. 



Diagnosis typically involves CMV PCR testing of the urine or saliva.  Symptomatic 
infants are treated with antivirals to prevent progressive hearing loss.  Treatment is 
not recommended for asymptomatic individuals with isolated SNHL. 

……………. 

Cholesteatoma, chronic otitis media, foreign body, and otosclerosis affect the 
middle or outer ear and can cause conductive hearing loss.  Patients with this type of 
hearing loss have louder bone conduction than air conduction in the affected ear; a 
tuning fork placed on the forehead is also louder in the affected ear.   

Constant exposure to loud noises over a prolonged period can damage the cochlea 
and lead to high-frequency SNHL.  Older children and adults may be affected, but 
SNHL due to noise exposure is rare at age ≤5. 

Nasal Foreign 
body aspiration 

Nasal foreign body 

Clinical 
manifestations 

• Inorganic substance: asymptomatic, mild 
pain/discomfort 

• Organic substance: unilateral, foul-smelling, purulent 
discharge 

• Button battery: epistaxis, purulent discharge 

Treatment 
• Positive pressure (eg, patient exhalation with 

unaffected nares occluded) 
• Mechanical extraction 

Complications 

• Infection (eg, sinusitis) 
• Local irritation 
• Aspiration into airway 
• Nasal septal perforation (with button battery or 

multiple magnet insertion) 

Most intranasal foreign bodies occur in children age 1-6, and the variety of objects 
found is virtually endless.  Patients with comorbidities (eg, HIV) are still at risk for 
typical childhood ailments, and in patients with well-controlled infections, this is 
more likely. 

The diagnosis is usually straightforward.  However, insertion of the intranasal foreign 
body is unobserved by the caregiver in 25% of cases.  In these patients, the retained 
object can induce inflammation (eg, nasal turbinate erythema) or become infected, 
leading to unilateral purulent discharge.  Patients may also have sneezing or 
epistaxis. 

Imaging is not helpful because most objects are radiolucent.  The object can usually 
be seen and safely removed in the office.  However, if the object cannot be 
visualized because of its location or surrounding purulent secretions or if removal 
could cause further trauma (eg, penetrating objects), referral to otolaryngology is 
appropriate.  Nasal foreign bodies should not be managed expectantly because the 



resultant inflammation may lead to obstruction of the sinus outflow tract and cause 
sinusitis or periorbital cellulitis. 

……………. 

Acute bacterial sinusitis can present with purulent nasal drainage and inflamed nasal 
mucosae.  However, nasal symptoms are typically bilateral and accompanied by 
fever, cough, and an ill appearance. 

Adenoidal hypertrophy, the most common cause of nasal obstruction in children, 
can result in mucopurulent nasal discharge; however, symptoms are 
typically bilateral. 

Allergic rhinosinusitis can present with rhinorrhea in a well-appearing child.  Parental 
smoking increases this risk, and pets can be a source of antigen exposure. 
Symptoms of allergic rhinosinusitis are typically bilateral, rhinorrhea is clear, and the 
turbinates appear bluish or pale. 

The frontal sinuses are absent at birth and progressively pneumatize from age 2 
through puberty.  Frontal sinus agenesis can occur, but it is asymptomatic. 

Thyroglossal duct 
cyst (TDC) 

Thyroglossal duct cyst (TDC) 

Embryology 
• Forms along path of thyroid descent 
• Foramen cecum (base of tongue) to base of anterior neck 

Clinical 
presentation 

• Midline cystic neck mass 
• Moves superiorly with swallowing or tongue protrusion 
• Often present after upper respiratory tract infection 

(secondary infection) 
• Associated with ectopic thyroid tissue 

Management 
• Confirm presence of normal thyroid tissue 
• Surgical resection of cyst, associated tract & central 

portion of hyoid bone 



A midline neck mass that moves superiorly with swallowing is consistent 
with a thyroglossal duct cyst (TDC).  A TDC is often detected when it becomes 
secondarily infected after an upper respiratory tract infection, leading to erythema 
and tenderness.  It may also be noted incidentally. 

The thyroid gland is 
formed as an 
outpouching from the 
pharyngeal epithelium 
at the base of the 
tongue.  It 
then descendsto the 
base of the anterior 
neck via the 
thyroglossal duct.  If 
the duct fails to 
atrophy normally, a 

TDC can develop from the 
epithelial remnants within the 
duct, forming a midline, cystic 
mass.  Because the tract connects 
to the base of the tongue, 
protrusion of the tongue 
or swallowing causes the TDC 
to move superiorly. 

Due to the risk of recurrent 
infection, a TDC should be 
surgically removed.  Because a 
TDC is associated with ectopic 
thyroid tissue and may be the only 
source of functioning thyroid 
tissue, thyroid imaging is 
required preoperatively. 

………….. 

Rarely, obstruction of the sublingual salivary gland duct can lead to pseudocyst 
(ranula).  If it is large, the pseudocyst can extend from the floor of the mouth into 
the neck.  However, it would be lateral (not midline) and would not move 
with swallowing. 

In children, nontuberculous mycobacterial lymphadenitis can present as a neck 
mass.  However, it is typically a slowly enlarging, lateral neck mass, with overlying 
violaceous discoloration of the skin. 



Pediatric malignancies (eg, lymphoma) can often present as neck masses.  However, 
they are typically lateral and do not move with swallowing. 

Cervical reactive lymphadenopathy is very common in children and often presents as 
an enlarged neck mass following an upper respiratory tract infection.  However, it is 
typically lateral, often involves multiple nodes, and does not move with swallowing. 

Suppurative sialadenitis (salivary gland infection) can result in a swollen, tender neck 
mass.  However, it would be firm, exquisitely tender, nonmobile with swallowing, 
and not located in the midline. 

Recurrent 
respiratory 
papillomatosis 

Constant or progressive hoarseness is often related to a vocal cord lesion and should 
be evaluated by laryngoscopy.  This patient with hoarseness and multiple finger-
shaped lesions on her true vocal cords likely has laryngeal papillomas due 
to recurrent respiratory papillomatosis (RRP).  These lesions can be finger-shaped, 
warty, or grapelike, and as with skin papillomas, have dark-red punctate areas 
corresponding to blood vessels. 

Laryngeal papillomas are caused by human papillomavirus (HPV) subtypes 6 and 11, 
which are also the subtypes most likely to cause genital warts (condyloma 
acuminatum), and therefore most likely acquired via vertical transmission prior to 
delivery (because neither vaginal nor cesarean delivery prevent transmission). 

Although benign, RRP is associated with significant morbidity (eg, voice problems, 
airway obstruction, repeated operative interventions).  In addition, the clinical 
course is variable and unpredictable with fluctuations in severity.  In rare instances, 
it can spread beyond the vocal cords to involve the lower respiratory tract.  Medical 
therapy (eg, interferon, cidofovir) has limited efficacy; therefore, the mainstay of 
treatment remains surgical debridement, and patients often require many 



procedures.  The incidence of RRP in children is decreasing, likely due to increased 
rates of maternal HPV vaccination. 

…………   

Patients with anomalous airway development can present with hoarseness (eg, 
laryngeal web); however, hoarseness would be present from birth rather than 
develop in childhood. 

Angioedema can be IgE-mediated (also with itching and urticaria) or inherited 
(deficiency of C1 esterase inhibitor) and is characterized by recurrent episodes of 
edema that may involve the larynx and cause hoarseness (although airway 
obstruction is the primary concern).  However, it typically presents as discrete 
episodes (hours to a few days) rather than progressive hoarseness over weeks 
or months. 

Epiglottitis 
Epiglottitis 

Microbiology • Haemophilus influenzae type b (Hib) 

Clinical features 

• Distress (tripod position, sniffing position, stridor) 
• Dysphagia, dysphonia 
• Drooling 
• High fever 

X-ray • "Thumb sign" (enlarged epiglottis) 

Management 
• Endotracheal intubation 
• Antibiotics 

Prevention • Immunization against Hib 

Epiglottitis is an uncommon, potentially fatal infection of the epiglottis that can lead 
to complete upper airway obstruction.  Isolated pathogens are usually 
nasopharyngeal bacteria, most commonly H influenzae type b (Hib).  Due to 
widespread vaccination against Hib, the incidence of epiglottitis has 
diminished.  However, the proportion of epiglottitis caused by other pathogens, 
such as other strains of H influenzae, Streptococcus species (S pneumoniae, S 
pyogenes), and S aureus, has increased. 

Symptoms include the rapid onset of respiratory distress (eg, stridor, retractions), 
dysphagia, and drooling due to impending airway occlusion from the swelling 
epiglottis.  Therefore, the first step in management of epiglottitis is to secure the 
airway, usually via endotracheal intubation.  Once the airway is secured, broad-
spectrum antibiotic therapy with ceftriaxone (targeting H 
influenzae and Streptococcus species) and vancomycin (targeting S aureus, including 
methicillin-resistant strains) should be initiated promptly. 

……………. 



Empiric therapy for neonatal sepsis is ampicillin and gentamicin, which target the 
most commonly identified pathogens, including GBS and E coli.  This antibiotic 
combination does not adequately cover S aureus. 

Azithromycin is used for lower respiratory tract infection caused by atypical bacteria 
(eg, Mycoplasma pneumoniae, Chlamydia pneumoniae) and for whooping cough 
caused by Bordetella pertussis.  Azithromycin will not treat S aureus or 
most Streptococcus species. 

Clindamycin has activity against most S aureus strains, including MRSA.  However, 
clindamycin does not cover H influenzae and therefore is inappropriate empiric 
therapy for epiglottitis. 

Piperacillin-tazobactam and tobramycin are used to treat P aeruginosa, commonly 
seen in pulmonary infections in cystic fibrosis.  This antibiotic combination does not 
provide coverage against S aureus. 

Epiglottitis is a rare, potentially fatal infection that presents with acute onset of 
fever, sore throat, and signs of upper airway obstruction 
(eg, stridor, drooling).  Symptoms often develop over hours without a notable 
prodrome.  Impending signs of respiratory failure include anxiety, worsening stridor, 
and a muffled/hoarse, "hot potato" voice.  Patients may display tripod 
positioning (leaning forward, neck hyperextension) to maximize airway 
diameter.  The anterior neck near the hyoid bone may be tender, and oropharyngeal 
examination is typically normal other than pooled oral secretions. 



X-ray is not required for diagnosis if clinical suspicion is high, but lateral view shows 
an enlarged epiglottis, suggestive of edema.  Diagnosis is confirmed via direct 
visualization of an edematous epiglottis.  However, detailed oropharyngeal 

examination is often deferred in children due 
to risk of laryngospasm from provoked 
aggravation.  Direct laryngoscopy during 
intubation (a controlled setting to secure the 
airway) is often preferred for diagnosis and 
management. 

…………. 

ß Bacterial tracheitis presents with fever, 
stridor, and respiratory distress.  Croup 
presents with a "barky" cough, hoarseness, 
stridor, and fever.  In both conditions, onset is 
gradual (over days), and neck x-ray 
(posterioanterior view) reveals subglottic 
narrowing (eg, steeple sign) and a normal 
epiglottis.  This patient has a thickened 
epiglottis on x-ray, a finding consistent only 
with epiglottitis. 

Foreign body aspiration most commonly 
presents with acute onset of wheezing, 
stridor, and/or respiratory distress without 



fever.  X-ray may reveal a foreign body if the object is radiopaque (eg, 
coin).  Examination typically shows unilateral wheezing or asymmetric breath 
sounds. 

Peritonsillar abscess is most common in older children and adolescents; it presents 
with gradual onset of fever, muffled voice, and unilateral tonsillar swelling with 
uvular deviation. Toddler age, normal oropharyngeal examination, and acute 
symptom onset make this diagnosis unlikely. 

Retropharyngeal 
abscess presents with 
fever, dysphagia, 
drooling, stridor, and a 
stiff neck in young 
children. Examination 
reveals swelling of the 
posterior pharyngeal 
wall, and x-ray shows 
widening of the 
retropharyngeal space. 

Epiglottitis is an uncommon but potentially fatal infection most commonly caused 
by Haemophilus influenzae type b (Hib).  Incidence of epiglottitis has dramatically 
decreased since widespread vaccination against Hib; therefore, lack of vaccination 
(as in this case) is a risk factor for development. 

Presentation includes acute onset of fever with dysphagia, drooling, and respiratory 
distress.  Symptoms often develop over hours without a significant 
prodrome.  Upper airway edema leading to airway obstruction may be indicated by 
restlessness/anxiety, worsening stridor, and a muffled "hot potato" voice.  Patients 
may also lean forward, as in this case, and hyperextend the neck (tripod position) to 
maximize airway diameter when significant airway swelling is present.  Acute 
management focuses on securing the airway (eg, intubation) and antibiotic therapy. 

………….. 

Bronchiolitis, a viral infection of the lower respiratory tract, occurs in children age <2 
and presents with fever, cough, retractions, and crackles/wheezing.  Stridor, a sign 
of upper airway obstruction, would not be present. 

Croup (laryngotracheitis), which is most common in children age 6 months to 3 
years, presents with hoarseness, stridor, and fever.  Croup causes a characteristic 
"barky" cough.  In addition, drooling is uncommon in croup, and patients are 
typically less ill appearing than those with epiglottitis. 



Diphtheria classically presents with a gradual onset of sore throat, low-grade fever, 
and an adherent gray, pharyngeal pseudomembrane.  Stridor and respiratory 
distress can develop in severe cases, which also present with marked edema of the 
posterior pharynx and neck. 

Foreign body aspiration most commonly presents in infants/toddlers with acute 
onset of wheezing, stridor, and/or respiratory distress; however, acute aspiration 
does not cause fever.  In addition, foreign body aspiration is less likely after age 3, 
when children are past the oral exploration stage. 

Peritonsillar abscess is most common in older children and adolescents and presents 
with gradual onset of fever, muffled voice, and unilateral tonsillar swelling with 
uvular deviation.   

Otitis media Cholesteatoma 
is a benign growth of 
the squamous 
epithelium with 
accumulation of 
keratin debris within 
the middle ear.  In 
children, 
cholesteatomas can 
either be congenital or 
acquired, with 
congenital lesions 
typically found in 
patients around age 
5.  Acquired 
cholesteatomas (which 
are more common) 
usually occur due 
to chronic middle ear 

disease.  The diagnosis should be suspected in any patient with continued ear 
drainage for several weeks despite appropriate antibiotic therapy. 

Chronic middle ear disease leads to the formation of a retraction pocket in the 
tympanic membrane, which can fill with granulation tissue and skin debris, leading 
to chronic otorrhea.  Complications of cholesteatomas include hearing loss, cranial 
nerve palsies, vertigo, and potentially life-threatening infections (eg, brain 
abscesses, meningitis).  These patients should be referred to an otolaryngologist 
(ENT) for a dedicated otologic examination, possibly accompanied by a CT and/or 
surgical visualization to confirm the diagnosis. 

….. 

Malignant otitis externa represents osteomyelitis of the external auditory canal and 
skull base.  It typically develops in elderly patients with diabetes mellitus.  It can 
cause discharge and hearing loss but is typically characterized by severe ear pain, 
prominent discharge, and external auditory canal erythema. 



Meniere disease is a condition associated with an accumulation of fluid in the inner 
ear that leads to hearing loss, vertigo, and tinnitus. Most cases of Meniere disease 
occur in adults. 

An osteoma is a benign, solitary area of bony overgrowth that can form in the outer 
ear and lead to hearing loss.  Osteomas are more common in adults and typically 
involve the external ear (rather than the middle ear).   

Otosclerosis is a condition in which there is bony overgrowth of the stapes footplate 
that results in conductive hearing loss.   

Cholesteatoma is a benign growth of the squamous epithelium and accumulation 
of keratin debris within the middle ear.  Most cases are acquired (not congenital) 
and unilateral.  Risk factors for development of cholesteatomas include a history of 
recurrent acute otitis media (AOM), chronic middle ear effusion, and tympanostomy 
tube placement.  Due to the increased risk of middle ear disease with cleft palate, 
these patients are at increased risk of developing cholesteatoma, as seen in this 
case. 

Pathogenesis involves the development of retraction pockets (invaginations) of the 
tympanic membrane (TM) due to chronic middle ear disease.  The resultant pouch 
traps epithelium and debris, leading to chronic otorrhea if infected or conductive 
hearing loss if growth expands to the nearby ossicles.  Examination reveals a pearly 
white mass, most commonly in the anterosuperior quadrant of the TM, or a visible 
retraction pocket with draining debris.  Treatment is surgical excision. 

………. 

AOM is characterized by TM bulging or middle ear effusion with signs of TM 
inflammation (eg, erythema).  Drainage associated with AOM is suggestive of TM 
perforation.   

Foreign bodies of the external ear canal are often asymptomatic but may present 
with pain, drainage, and decreased hearing.  If there have been prior attempts at 
removal, abrasions or lacerations may also be seen. History of tympanostomy tubes 
and a pearly mass within the TM are finding specific for cholesteatoma. 

Otitis externa is characterized by external ear canal maceration and inflammation 
and is most commonly infectious. Lack of response to topical abx and a distinct mass 
on examination suggestive of cholesteatoma. 

Patients who have a vestibular schwannoma with neurofibromatosis type 2 may 
have sensorineural hearing loss and tinnitus due to cochlear nerve 
compression. Vestibular schwannomas typically develop in adulthood, and patients 
usually have dermatologic (eg, cutaneous tumors) or ophthalmologic (eg, cataracts) 
findings. 



Acute otitis 
media (AOM), or 
infection of the 
middle ear 
fluid.  Unlike older 
children and adults, 
young patients 
(particularly age 6-18 
months) are 
predisposed to AOM 
due to narrower and 
straighter eustachian 
tubes. Additional risk factors include day care/school attendance, positive family 
history, and cigarette smoke exposure. 

AOM often follows an upper respiratory infection, which causes inflammation and 
edema of the already narrow eustachian tube.  Fluid accumulation in the distal tube 
allows for growth of colonized bacteria, most commonly Streptococcus pneumoniae, 
nontypeable Haemophilus influenzae, and Moraxella catarrhalis. 

Common presenting symptoms include otalgia, fever, and irritability.  In addition, 
patients may have conductive hearing loss, because fluid in the middle ear inhibits 
sound transmission. 

The most specific finding in AOM is a bulging tympanic membrane (TM) due 
to middle ear inflammation.  Other classic findings include decreased TM 
mobility on pneumatic insufflation or visible air-fluid levels, both indicating middle 
ear effusion.  A pale yellow, opaque TM with bulging is suggestive of purulent 



effusion.  TM erythema is also common but is not required for the diagnosis; as an 
isolated finding (ie, no bulging or effusion), it is insufficient for diagnosis. 

……. 

Barotrauma due to flying can occur if middle ear pressure does not equilibrate with 
atmospheric pressure during ascent/descent.  Symptoms may include bleeding in 
the middle ear space (ie, hemotympanum) or TM rupture. Symptoms develop during 
the flight (not days after travel) without signs of acute inflammation. 

Bullous myringitis is an uncommon complication of AOM and presents with 
TM bullae. 

Cholesteatoma is an abnormal growth of squamous epithelium in the middle ear and 
presents with hearing loss and a white mass posterior to the TM. 

Chronic suppurative otitis media is characterized by otorrhea and hearing loss for >6 
weeks and TM perforation on examination. 

Otitis media with effusion (OME) may cause hearing loss and poor TM 
mobility.  However, in contrast to AOM, in OME, there is a lack of acute 
inflammation (eg, fever, TM bulging). 

The most significant risk factor for AOM is young age, particularly 6-18 
months, because the eustachian tubes are straight and narrow and drain 
poorly in young children.  Modifiable risk factors include lack of 
breastfeeding, day care attendance, and cigarette smoke 
exposure.  Passive smoke exposure is associated with recurrent AOM, likely 
due to increased bacterial colonization of the nasopharynx.  Obtaining a 
history of relevant risk factors is important for counseling patients and families 
on ways to decrease the risk of recurrent infection. 

………….. 

Compared with newborns delivered vaginally, those delivered via caesarean 
section have differing gut bacterial colonization due to lack of exposure to 
maternal vaginal flora.  However, the mode of delivery does not alter the risk 
of AOM. 

In contrast to formula feeding, breastfeeding plays a protective role against 
AOM, likely due to decreased bacterial colonization of the 
nasopharynx.  However, formula preparation (eg, powder, concentrated 
liquid) is not related to AOM. 

Catscratch disease is most common in children and young adults and can 
present with prolonged fever and a papular lesion at the site of a cat 
scratch.  This patient has a fever due to a known source, and pet exposure 
does not increase the risk of AOM. 

Pressure changes during ascent and descent while flying can lead to 
barotrauma, including hemotympanum and TM perforation.  Symptoms may 
include ear pain, ear discharge, hearing loss, and tinnitus.  The incidence of 
AOM is not increased after flying. 



Acute otitis media 

Microbiology 
• Streptococcus pneumoniae 
• Nontypeable Haemophilus influenzae 
• Moraxella catarrhalis 

Clinical 
features 

• Bulging TM 
• Middle ear effusion plus TM inflammation (eg, fever, 

otalgia, erythema) 

Treatment 
• Initial: amoxicillin 
• 2nd-line: amoxicillin-clavulanate 
• Penicillin-allergic: clindamycin or azithromycin 

Complications 

• TM perforation 
• Conductive hearing loss 
• Mastoiditis 
• Meningitis 

TM = tympanic membrane. 

Acute otitis media (AOM) is a common diagnosis in children age 6-18 months as 
their Eustachian tubes are straight and drain poorly.  Risk factors include lack of 
breastfeeding, day care attendance, cigarette smoke exposure, and recent upper 
respiratory infection.  The most common pathogens are Streptococcus pneumoniae, 
nontypeable Haemophilus influenzae, and Moraxella catarrhalis. 

Diagnosis is confirmed on otoscopy by the presence of middle ear effusion 
(indicated by poor tympanic membrane mobility) and signs of middle ear 
inflammation (eg, bulging tympanic membrane).  Treatment with oral antibiotics 
(eg, amoxicillin) is indicated for all infants age <6 months and for those age ≥6 
months with high fever, severe pain, or bilateral disease, as in this case.  For 
children age ≥6 months with low-grade fever, mild or no pain, and unilateral disease, 
analgesia (eg, ibuprofen, acetaminophen) and observation can be considered. 

……………… 



Otitis externa is treated with otic antibiotic drops.  Presentation includes ear pain 
and discharge with edema and inflammation of the external auditory canal. AOM 
requires oral antibiotics. 

Tympanocentesis and culture during myringotomy with tympanostomy tube 
placement should be considered in children with multiple episodes of AOM (eg, ≥3 
episodes in 6 months, ≥4 episodes in 12 months) despite appropriate antibiotic 
treatment.   

Although viral URI often precede AOM, viral identification would not change 
management of AOM with oral antibiotics. 



Otitis media with effusion (OME) is 
defined by middle ear fluid without 
tympanic 
membrane (TM) inflammation (eg, 
bulging, erythema).  Young 
children, particularly age 6-24 
months, are predisposed to fluid 
accumulation within the middle ear 
due to narrow, straight eustachian 
tubes that drain poorly.  Most 
effusions develop in the setting of a 
viral infection or following an 
episode of acute otitis media. 

OME is typically asymptomatic but 
may cause mild discomfort (eg, ear 
tugging and pulling, as seen in this 
patient) due to pressure on the 

TM.  Because the effusion limits TM vibration, conductive hearing loss is also 
common.  OME does not cause fever or severe ear pain.  Physical examination 
reveals air-fluid levels posterior to the TM and poor TM mobility on pneumatic 
insufflation.  In contrast to acute otitis media, the effusion in OME is nonpurulent, 
and the TM is not bulging or erythematous. 

OME usually resolves within weeks and does not require treatment.  However, 
patients should be observed with follow-up for resolution because chronic OME (>3 
months) can cause speech delay and long-term hearing loss.  Tympanostomy tube 
placement is warranted for chronic OME with associated hearing loss. 

…… 

Patients with persistent or recurrent acute otitis media have TM bulging with middle 
ear effusion and are treated with an additional antibiotic course.   

Intranasal glucocorticoids and/or decongestants do not decrease the duration of 
OME and are therefore not indicated.  Although oral glucocorticoids are associated 
with shorter OME duration, they are also not recommended because rates of speech 
delay and long-term hearing loss are unchanged. 



Otorrhea with an inflamed and perforated tympanic membrane (TM) are findings 
consistent with acute otitis media (AOM) with perforation.  The most common 
pathogens causing AOM are S pneumoniae, nontypeable H influenzae, 
and Moraxella catarrhalis. Group A Streptococcus (GAS) is less commonly implicated 
in AOM alone but is often associated with AOM with perforation. 

Symptoms of AOM may include acute otalgia, irritability, and fever. Physical 
examination typically reveals a bulging TM and/or the presence of middle ear 
effusion with TM erythema.  In a minority of cases, increased middle ear 
pressure can cause localized ischemia 
and TM perforation, resulting in drainage 
of purulent material (ie, otorrhea). Otalgia 
classically improves following rupture due 
to the abrupt relief of middle ear pressure. 

First-line therapy for AOM with or without 
TM perforation is amoxicillin.  However, 
due to increased risk of beta-lactam 
resistance, amoxicillin-clavulanate is 
indicated for a patient who has been 
treated with amoxicillin within the past 30 
days. 

Perforation can lead to temporary 
conductive hearing loss, but the TM typically heals spontaneously within days; 
surgical correction may be required for perforation lasting several months. 

……………….. 

Azithromycin and trimethoprim-sulfamethoxazole (TMP-SMX) can be used to treat 
AOM in penicillin-allergic patients.  However, S pneumoniae is often resistant to 
macrolides, making azithromycin a suboptimal empiric antibiotic choice.  Likewise, 
group A Streptococcus (GAS; common in TM perforation) is typically resistant to 
TMP-SMX. 

Oral fluoroquinolones (eg, ciprofloxacin) are generally avoided in children due to the 
risk of tendinopathy. Ciprofloxacin otic drops can be used to treat AOM with 
otorrhea in a child with tympanostomy tubes.  However, because TM perforations 
in a patient without tubes typically close rapidly, oral antibiotics are indicated. 

Fluconazole can be considered for refractory otitis externa caused by fungal 
infection. Symptoms include ear pain/itching and otorrhea. TM perforation is not 
associated with otitis externa. 

Vancomycin treats mastoiditis, which classically presents with otalgia, fever, and 
postauricular erythema and tenderness with outward displacement of the outer 
ear.   

 

 



Otitis externa 
Otitis externa 

Risk factors 

• Water exposure 
• Trauma (eg, cotton swabs, ear candling) 
• Foreign material (eg, hearing aid, headphones) 
• Dermatologic conditions (eg, eczema, contact 

dermatitis) 

Microbiology 
• Pseudomonas aeruginosa 
• Staphylococcus aureus 

Clinical 
manifestations 

• Otalgia, pruritis, discharge, hearing loss 
• Pain with auricle manipulation 
• Ear canal erythema, edema, debris 
• Tympanic membrane spared (clear, not inflamed, no 

middle ear fluid) 

Treatment 

• Topical antibiotic (eg, fluoroquinolone) ± topical 
glucocorticoid 

• Consider wick placement to facilitate medication 
delivery 

Otitis externa ("swimmer's ear") is characterized by otic pain, erythema, edema, and 
purulent discharge.  Otitis externa can occur in adults but is more common 
in children and adolescents. 

Otitis externa occurs frequently after swimming in outdoor water sources due to 
alteration of the ear canal pH, maceration of the skin, and introduction of bacteria 
into the ear canal.  Cerumen is acidic and has antibacterial properties; loss of 
cerumen due to swimming or excessive ear cleaning increases the risk of otitis 
externa.  Factors that disrupt the skin barrier (eg, eczema, psoriasis, trauma) or 
retain foreign material and water in the canal (eg, headphones, hearing aids) also 
increase the risk. 

The most common pathogenic organism in otitis externa is Pseudomonas 
aeruginosa, which can grow in water.  Empiric treatment regimens for P 
aeruginosa should include drugs with antipseudomonal activity (eg, fluoroquinolone 
drops).  Staphylococcus aureus is also common and is typically covered by 
antipseudomonal antibiotics. 

……… 

Fungal otitis (otomycosis), which may be caused by Aspergillus fumigatus or Candida 
albicans, is uncommon but may occur following eradication of a bacterial otitis or in 
association with a foreign body (eg, hearing aid).  In general, otomycosis is less 
inflammatory than bacterial otitis and has a more insidious onset with a protracted, 
frequently recurrent course.  It often has a characteristic appearance of white fungal 
debris with fruiting bodies or spores. 

Mucor species are responsible for invasive fungal sinusitis infections.  These often 
fatal infections occur in immunocompromised individuals and can rapidly progress 



to involve the orbit or the brain.  Black eschar from necrotic mucosa can often be 
seen on the nasal turbinates. 

pinna tenderness, pruritus, and a painful, swollen external auditory canal has acute 
otitis externa (OE), also called "swimmer's ear" due to the most common risk factor: 
water exposure. 

Water exposure facilitates development of OE through several 
mechanisms.  Cerumen typically coats the external auditory canal but can be 
displaced when exposed to flowing water.  Cerumen has antibacterial properties; 
therefore, its loss can lead to increased bacterial growth.  In addition, the ear canal 
is typically acidic, which inhibits bacterial growth, but significant water exposure can 
raise the pH.  Frequent or excessive water exposure can also cause maceration of 
the skin of the canal, which disrupts the skin's protective barrier.  Finally, water 
exposure introduces pathogenic bacteria into the external canal. 

P aeruginosa, which grows in water, is the most common pathogenic organism 
implicated in OE.  Topical antipseudomonal antibiotics (eg, fluoroquinolones) are 
appropriate first-line therapy and would also cover Staphylococcus aureus (the 
second most common cause).  Patients should be instructed to keep the ear dry until 
the infection resolves. 

……… 

Lack of vaccination against Haemophilus influenzae type b (Hib), an encapsulated 
bacterium, can increase the risk of acute otitis media (AOM), pneumonia, 
epiglottitis, and meningitis; lack of pneumococcal vaccination is a risk factor 
for AOM.  

Having multiple sick contacts increases the risk of upper respiratory infections, 
which can lead to AOM (as microbes in the upper respiratory tract enter the middle 
ear and multiply in mucosal secretions) but not to OE (as the tympanic membrane 
separates the external auditory canal from the middle ear). 

Recurrent AOM can lead to hearing loss, balance problems, tympanic membrane 
perforation, and cholesteatoma, but it does not increase the risk for OE. 

Tobacco smoke exposure is linked to an increased need for tympanostomy tubes for 
recurrent AOM, possibly related to smoke-induced dysfunction of the cilia in the 
upper respiratory tract.  A link between OE and smoking has not been established. 

Tympanostomy tube placement can increase the risk of otorrhea, persistent 
tympanic membrane perforations, and cholesteatoma.  It does not lead to increased 
risk of OE. 

At least half of all cases occur in children and adolescents.  Water exposure is a 
frequent antecedent because it can alter the ear canal pH, cause maceration of the 
skin, and introduce bacteria into the ear canal.  Trauma (eg, the rock in this patient's 
ear) can also increase the risk for otitis externa. 

P aeruginosa is the most common pathogen in otitis externa and must be covered 
with empiric treatment regimens.  Staphylococcus aureus, the second most common 



pathogen, is typically covered by antipseudomonal antibiotics (eg, 
fluoroquinolones).  Topical therapy (eg, ciprofloxacin [± glucocorticoid] drops) is 
appropriate for uncomplicated otitis externa; antibiotic resistance is unlikely due to 
the high antibiotic concentration delivered to the site of infection.  If the canal is too 
swollen, wick placement is used to facilitate drug delivery.  Although systemic 
fluoroquinolone administration in children is limited due to adverse effects, topical 
fluoroquinolones are well tolerated. 

…………….. 

Oral amoxicillin/clavulanic acid is used for otitis media when there is concern for 
amoxicillin resistance (eg, recent beta-lactam therapy). P aeruginosa is not 
susceptible to amoxicillin/clavulanic acid. 

Fungal otitis (otomycosis) occurs most commonly after treatment for acute otitis 
externa.  It is more common in individuals with chronically moist ear canals (eg, 
those with hearing aids, especially in warm, humid climates).  Examination of the 
EAC shows whitish fungal debris with fruiting bodies or spores.  Management is 
debridement and topical (eg, clotrimazole), rather than oral (eg, fluconazole), 
antifungal therapy.  Nystatin is not typically used for fungal otitis. 

TMP-SMZ and clindamycin should not be used for empiric therapy of otitis externa; 
although they cover S aureus, they do not cover P aeruginosa.   

Hearing loss Inconsistent response to the physician's questions, trouble following directions, and 
lack of progression of language skills is concerning for hearing impairment.  Hearing 
impairment in children can be due to a variety of causes, both hereditary and 
acquired.  The most common cause is conductive hearing loss due to repeated ear 
infections.  Hearing impairment can be mistaken for other behavioral or 
pervasive developmental disorders.  If undetected, it can lead to poor language 
development, lack of social skills, and self-isolation.  Even if the 1- and 3-year 
audiometry screening was normal, multiple ear infections make 
repeat audiometry testing necessary to assess for acquired hearing loss. 

…….. 

Although social isolation and poor communication skills can be seen with autism 
spectrum disorders, repetitive behaviors or behavioral rigidity are characteristic of 
autism.  Hearing loss should be ruled out first. 

Delayed language can be seen with genetic or metabolic conditions, although more 
global developmental delay, including motor, cognitive, and social delays, would be 
expected. Features of metabolic or genetic conditions include dysmorphic features, 
hypotonia, neurological deficits, seizures, or organ dysfunction.  If repeat 
audiometry testing is normal, then additional testing could be pursued. 

Parent and teacher behavioral evaluations are important in the diagnosis of 
attention-deficit hyperactivity disorder (ADHD), which requires evidence of 
impairment in multiple domains.  Children with hearing impairments often appear 
inattentive and impulsive and may be incorrectly diagnosed with ADHD.  However, 



poor language development and social isolation are not features of ADHD, and 
hearing impairment should be ruled out before this diagnosis is considered. 

A formal speech and language assessment is an important part of the workup for 
communication and language disorders.  However, it should be done only after a 
hearing assessment has ruled out hearing loss. 

An EEG can be used to rule out Landau-Kleffner syndrome, an epileptic condition 
that presents with regression in language milestones after normal development. 

PULMONARY AND CRITICAL CARE 
Pneumothorax  

Pneumothorax 

 Spontaneous 
pneumothorax 

Tension pneumothorax 

Associated 
features 

• Primary: no preceding 
event or lung disease; 
often thin, young men 

• Secondary: underlying 
lung disease (eg, 
COPD, CF) 

• Life-threatening 
• Often due to trauma or 

mechanical ventilation 

Signs & 
symptoms 

• Chest pain, dyspnea 
• ↓Breath sounds, 

↓chest movement 
• Hyperresonant to 

percussion 

Same as spontaneous plus: 
• Hemodynamic 

instability 
• Tracheal deviation away 

from affected side 

Imaging 
• Visceral pleural line 
• Absent lung markings 

beyond pleural edge 

Same as spontaneous plus: 
• Contralateral 

mediastinal shift 
• Ipsilateral 

hemidiaphragm 
flattening 

Management 

• Small (≤2 cm): 
observation & oxygen 
administration 

• Large & stable: needle 
aspiration or chest 
tube 

• Urgent needle 
decompression or chest 
tube placement 

Premature infants, particularly those with RDS, are at particularly increased risk 
because insufficient surfactant makes the alveoli less expandable and more prone to 
rupture.  Mechanical ventilation (eg, nasal continuous positive airway pressure 
[nCPAP] in a neonate) also increases pneumothorax risk by increasing 
transpulmonary pressure.  In addition, meconium aspiration syndrome (MC in 



postmature neonates) is associated with pneumothorax because meconium 
plugging of airways traps distal gas, promoting alveolar overdistension and rupture. 

Typical presentation includes acute-onset tachypnea, grunting, cyanosis, 
and decreased breath sounds on the affected side.  Patients with a tension 
pneumothorax, in which high intrapleural pressure decreases venous return and 
subsequent cardiac output, exhibit severe distress with hypotension and 
hypoxemia.  Accumulation of intrapleural air may cause displacement of the heart to 
the right, as in this case. 

Increased brightness over the affected hemithorax on transillumination of the chest 
is supportive of the diagnosis.  Chest radiograph may be performed in 
hemodynamically stable patients or if the diagnosis remains unclear after 
transillumination.  

…….. 

Although positive airway pressure is associated with increased risk of 
pneumothorax, this premature infant has surfactant deficiency and requires 
respiratory support.  Therefore, reducing mean airway pressure should be 
considered, but discontinuing nCPAP altogether will worsen atelectasis and distress.   

Positive end-expiratory pressure (PEEP) prevents collapse of alveoli upon expiration 
and can contribute to alveolar distension.  Increasing PEEP in a patient with tension 
pneumothorax would likely increase intrapleural air and should be avoided. 

Chest physiotherapy can be helpful in treating atelectasis due to RDS or meconium 
plugging.  In contrast to pneumothorax, atelectasis does not transilluminate. 

Spontaneous 
pneomomediastin
um 

 

Spontaneous pneumomediastinum 

Risk factors 
• Asthma exacerbation 
• Respiratory infection 
• Tall, thin, adolescent boy 

Clinical features 
• Acute chest pain, shortness of breath, cough 
• Subcutaneous emphysema 
• Hamman sign (crunching sound over heart) 

Diagnosis • Mediastinal gas on chest x-ray 

Treatment 
• Rest, analgesics 
• Avoid Valsalva maneuvers 

This patient has subcutaneous emphysema over the chest consistent 
with spontaneous pneumomediastinum (SPM).  High intraalveolar pressure due to 
severe coughing paroxysms can cause air to leak from the chest wall into 
subcutaneous tissues.  Children who cough due to asthma or a respiratory 
infection are at increased risk for SPM, as are tall, thin adolescent boys. 



Presentation often involves acute chest pain and/or shortness of breath.  On 
examination, subcutaneous emphysema is typically palpated in the neck or 
precordial areas.  A crunching sound may be heard over the precordium (Hamman 
sign).  In rare cases, spontaneous pneumothorax (air in the pleural space) can 
accompany SPM and present with diminished breath sounds on the affected side. 

The first step in evaluation is chest x-ray to confirm the presence of mediastinal 
gas and rule out a life-threatening pneumothorax that may require emergency 
needle thoracostomy.  An uncomplicated SPM can be managed with rest, pain 
control, and avoidance of maneuvers that increase pulmonary pressure (eg, 
Valsalva).  Symptoms typically resolve within days to weeks. 

……… 

Bronchoscopy is used to identify an aspirated foreign body, which may precipitate 
pneumomediastinum.   

PFTs are contraindicated with SPM because forced expiration increases pulmonary 
pressure, worsening the air leak. 



Para pneumonic 
effusion 

Pleural inflammation secondary to bacterial pneumonia can lead to leakage of 
exudative fluid into the pleural space.  Patients may present with symptoms of 
bacterial pneumonia (eg, fever, cough), and examination usually reveals focal rales, 
decreased or absent breath sounds, or dullness to percussion over the affected 
area.  Children with small effusions may be breathing comfortably with normal vital 
signs, although those with moderate to large effusions typically exhibit signs of 

respiratory distress (eg, 
grunting, nasal flaring, 
subcostal retractions), 
tachypnea, and hypoxia. 

Although the diagnosis can 
be suspected from history 
and physical examination, 
chest x-ray confirms the 
presence of pleural fluid 
(eg, obscuring of 
costophrenic angle, layering 
fluid on lateral decubitus 
film).   

For small pleural effusions in patients without respiratory distress, such as this 
patient, management includes oral antibiotics and close follow-up on an outpatient 
basis. 

………. 

Chest physiotherapy can aid in the mobilization of secretions in patients with cystic 
fibrosis or bronchiectasis.  It is not recommended in the treatment of pneumonia or 
pleural effusions as it is not shown to shorten hospital stay and may prolong cough. 

In patients with moderate or large effusions, ultrasonography and drainage (eg, 
chest tube, video-assisted thorascopic surgery [VATS]) are indicated.  CT scan is 
typically only performed to assess for rare complications (eg, pulmonary necrosis, 
abscess). 

Pleural effusions from Mycobacterium tuberculosis are exudative and result from a 
delayed hypersensitivity reaction.  The absence of travel, upper lobe parenchymal 
disease, and weight loss makes tuberculosis much less likely than a primary bacterial 
pneumonia complicated by parapneumonic effusion. 

Parapneumonic effusions 

 Uncomplicated Complicated 

Etiology 
Sterile exudate in pleural 

space 
Bacterial invasion of pleural 

space 



Pleural fluid 
analysis 

• pH ≥7.2 
• Glucose ≥60 mg/dL 
• WBC ≤50,000/mm3 

• pH <7.2 
• Glucose <60 mg/dL 
• WBC >50,000/mm3 

Pleural fluid 
Gram stain & 

culture 
Negative Negative* 

Treatment Antibiotics Antibiotics + drainage 

*Gram stain & culture are typically false negative due to low bacterial 
count.  Both are typically positive in empyema. 

WBC = white blood cells. 

In the setting of pneumonia, inflammation and infection can lead to a neutrophil-
predominant pleural effusion known as a parapneumonic effusion.  An empyema 
occurs when this effusion becomes colonized with bacteria and purulent.  Clinical 
features include fever,cough, tachypnea, and focal dullness or decreased breath 
sounds over the area of affected lung.  Chest x-ray may demonstrate loss of the 
costophrenic angle, but ultrasonography is the preferred imaging modality, given its 
ability to assess the volume and location of the fluid as well as the presence or 
absence of loculated fluid.  In addition to antibiotics, drainage of the empyema (eg, 
chest tube, pigtail catheter) is critical. 

Pleural fluid analysis of empyemas reveals high neutrophil-predominant leukocyte 
counts >50,000/mm3 and Gram stain/culture positive for bacteria.  Other typical 
findings include pH <7.2 (due to acid production by bacteria), glucose <60 mg/dL 
(due to bacterial/neutrophil utilization), and lactate dehydrogenase >1,000 U/L. 

…….. 

Uncomplicated parapneumonic pleural effusions, which can progress to empyema, 
have pH >7.2, slightly decreased to normal glucose, and cell count 
<50,000/mm3.  Streptococcus pneumoniae is the most common cause in children; 
however, bacterial Gram stain and culture are negative in parapneumonic effusions. 

Mycobacterium tuberculosis effusions typically present with chronic, rather than 
acute, symptoms.  Although pleural fluid may show low glucose and pH, leukocyte 
counts are <5,000/mm3 with a lymphocytic predominance. 

Exudative effusions 

Pleural 
fluid 
analysis 

• Pleural protein/serum protein ratio >0.5 
• Pleural LDH/serum LDH >0.6 
• Pleural LDH > 2/3 upper limit of normal for serum LDH 

Etiologies 
• Empyema (purulent fluid, neutrophil-predominant, + gram 

stain/culture) 
• Chylothorax (milky white fluid, ↑ triglycerides) 



• Malignancy (abnormal cytology) 
• Tuberculosis (+ acid-fast bacterium stain/culture) 

LDH = lactate dehydrogenase. 

Exudates occur when fluid moves into the pleural space due to increased 
permeability of the pleural or capillary membranes or disruption of thoracic 
lymphatic drainage.  Due to direct leakage of fluid, exudates are characterized by 
high levels of pleural protein and lactate dehydrogenase. 

Chylothorax occurs when lymphatic flow through the thoracic duct is disrupted, 
leading to direct leakage of chyle (ie, lymphatic fluid) into the pleural 
cavity.  Presenting signs and symptoms depend on the size of effusion but include 
increased work of breathing, tachypnea, hypoxia, and dullness to percussion.  Chyle 
is composed of T cell lymphocytes, immunoglobulins, and lipid-transporting 
chylomicrons that contain triglycerides.  Pleural fluid analysis therefore 
demonstrates characteristic milky-white fluid with lymphocyte predominance 
and increased triglycerides.  In addition to traumatic causes (eg, cardiothoracic 
surgery) of chylothoraces, other etiologies include congenital malformations, 
specific syndromes (eg, Down syndrome, Noonan syndrome), and malignancy.   

Management includes: 

1. Drainage via thoracentesis or chest tube placement 
2. Limitation of dietary fat, and  
3. Possible thoracic duct ligation. 

…………. 

 Hemothorax: Thoracentesis reveals frankly bloody pleural fluid with a hematocrit 
>50% of the peripheral blood. 

Transudative effusions: Increased pulmonary vascular pressures (eg, cardiac failure, 
pulmonary embolism) cause increased hydrostatic forces, both resulting in pleural 
effusions.  Hepatic hydrothorax à Transudative effusions when ascitic fluid flows 
from below the diaphragm (higher pressure) into the pleural cavity (lower pressure). 



CDH 

Congenital diaphragmatic hernia (CDH) is a defect in the diaphragm that results 
from incomplete fusion of the pleuroperitoneal folds during fetal 
development.  Protrusion of abdominal contents through this defect (most 
commonly left-sided) into the thoracic cavity compromises lung development, 
leading to pulmonary hypoplasia.  In utero remodeling of pulmonary vasculature 
also leads to arterial muscular hyperplasia and persistent pulmonary hypertension 
(PPH). 

Shortly after birth, patients develop respiratory distress (eg, tachypnea, cyanosis, 
retractions), often accompanied by absent breath sounds on the side of the 
hernia.  A barrel-shaped chest and scaphoid abdomen (due to displaced abdominal 
contents) are characteristic findings. 

Chest x-ray is diagnostic for CDH that is not detected prenatally (eg, lack of prenatal 
care).  Imaging shows intrathoracic bowel loops and a displaced cardiac 
silhouette, as seen here.  Initial management includes intubation with cautious 
ventilation and gastric decompression.  Urgent surgical correction is the definitive 
treatment. 

……… 

Group B Streptococcus pneumonia presents with respiratory distress shortly after 
birth, but x-ray shows diffuse alveolar infiltrates and possible pleural effusions. 



Tetralogy of Fallot with 
severe right outflow 
tract obstruction can 
present shortly after 
birth with cyanosis and 
a harsh, systolic ejection 
murmur.  Characteristic 
chest x-ray findings 
include a "boot-shaped" 
heart. 

 

Congenital diaphragmatic hernia 

Pathogenesis 
• Incomplete fusion of pleuroperitoneal folds 
• Herniation of bowel into chest 
• Pulmonary hypoplasia & hypertension 

Clinical 
features 

• Respiratory distress (within hours of birth) 
• Absent breath sounds ipsilateral to defect 
• Concave abdomen; barrel-shaped chest 

Diagnosis 
• Chest x-ray: intrathoracic bowel loops, displaced cardiac 

silhouette 

Management 
• Endotracheal intubation 
• Gastric decompression (eg, nasogastric tube) 
• Surgical correction 

CDH may be diagnosed on prenatal ultrasound or shortly after birth.  Patients 
present with respiratory distress, cyanosis, and absent unilateral breath sounds due 
to the abdominal contents herniating into the affected side of the chest.  In most 
cases, the diaphragmatic defect is left-sided, causing deviation of the heart into the 
right thorax and right-sided heart sounds, also seen in this patient. 

The first step in management of CDH is endotracheal intubation.  Mechanical 
ventilation should be used cautiously with limited pressures to avoid barotrauma to 
the hypoplastic lungs.  Bag-and-mask ventilation is contraindicated because it pumps 
air into the GIT, leading to further lung compression.  In addition, a gastric tube 
should be inserted and connected to continuous suction to prevent bowel 
distension.  Surgical correction is the 

 definitive treatment. 

………. 

Tamponade is rare in children and usually due to penetrating trauma. 

Prostaglandin E1 maintains a patent ductus arteriosus in patients with suspected 
ductal-dependent congenital heart disease (eg, TOGV), which typically presents with 



cyanosis and tachypnea in the first few days of life.  A murmur is often present, not 
absent breath sounds or displaced heart sounds. 

Anaphylaxis 
Anaphylaxis 

Triggers 
• Food (eg, nuts, shellfish) 
• Medications (eg, β-lactam antibiotics) 
• Insect stings 

Clinical 
manifestations 

• Cardiovascular 
o Vasodilation → hypotension & tissue edema 
o Tachycardia 

• Respiratory 
o Upper airway edema → stridor & hoarseness 
o Bronchospasm → wheezing 

• Cutaneous 
o Urticarial rash, pruritus, flushing 

• Gastrointestinal 
o Nausea, vomiting, abdominal pain 

Treatment 

• Intramuscular epinephrine 
• Airway management & volume resuscitation 
• Adjunctive therapy (eg, antihistamines, 

glucocorticoids) 

Anaphylaxis is a severe IgE-mediated type I hypersensitivity reaction that is rapid in 
onset and can cause death.  Foods (eg, nuts, shellfish, eggs) are the most common 
trigger.  In patients with food allergies, an abnormal immunologic response to food 
proteins results in inflammation to an organ system. 

Anaphylaxis is characterized by allergic symptoms affecting ≥2 organ systems (eg, 
skin, respiratory, gastrointestinal, cardiovascular) or hypotension after exposure to 
an allergen.  Although skin findings (eg, hives, pruritus) are common, they are not 
required to make the diagnosis and may be absent in 20% of cases.   

Epinephrine is a life-saving medication that prevents and reverses progression of 
anaphylaxis to anaphylactic shock and death.  Its beta-2 agonist effect causes 
bronchodilation and decreases the systemic release of inflammatory mediators.  Its 
alpha-1 agonist effect causes vasoconstriction, which raises blood pressure and 
decreases upper airway edema.  Patients with food allergies should always carry an 
epinephrine autoinjector and avoid allergenic foods.  Some cases require additional 
doses of epinephrine for refractory symptoms. 

…….. 

H1 antihistamines (eg, diphenhydramine) may be used as adjunctive therapy to 
relieve pruritus and hives but not wheezing or hypotension. 

Intravenous magnesium is indicated for a severe, persistent asthma exacerbation. 



Glucocorticoids (eg, methylprednisone) have a delayed onset of action and do not 
provide immediate action required in this emergency situation.  Glucocorticoids may 
help prevent prolonged or biphasic anaphylactic reactions, although the efficacy is 
unclear. 

Emergency intubation is indicated for oropharyngeal edema, significant stridor, or 
respiratory failure. 

Additional vasopressors (eg, dopamine) may be required for refractory hypotension 
despite maximum doses of epinephrine. 

Glucocorticoids (eg, methylprednisone) decrease inflammation but will not provide 
immediate treatment in this emergency situation due to delayed onset of 
action.  Glucocorticoids may help prevent biphasic anaphylactic reactions, although 
efficacy is unclear. 

Bronchopulmonar
y dysplasia (BPD) 

A pt develops RDS requiring surfactant therapy and mechanical ventilation.  He now 
has a persistent oxygen requirement with tachypnea, rhonchi, and radiographic 
findings of haziness and decreased lung volumes.  This presentation is consistent 
with bronchopulmonary dysplasia (BPD, chronic lung disease of the neonate), which 
results from repeated insult to the neonatal lung from factors such as mechanical 
ventilation, prolonged oxygen exposure, and inflammation. 

Risk factors for BPD include prematurity, LBW (<2,500 g), RDS, and mechanical 
ventilation.  Surfactant therapy does NOT prevent BPD development but may 
reduce mortality from it.  Most patients with BPD improve over 2-4 months; some 
develop pulmonary arterial hypertension. 

……. 

Bronchiectasis is a result of airway remodeling and thickening due to chronic 
inflammation.  In children, it is generally associated with cystic fibrosis. It is not 
linked to prematurity or respiratory distress syndrome. 

Meconium aspiration syndrome can present with respiratory distress at 
birth.  However, it typically occurs in full-term infants and is unusual in a LBW, 
premature baby.  It usually resolves within the first week of life. 

Neonatal pneumonia could be associated with mechanical ventilation and present 
with tachypnea and rales.  However, without appropriate treatment there would 
have been further deterioration (eg, ventilation and oxygen requirements would 
increase). 

Persistent pulmonary hypertension presents with tachypnea and hypoxia.  It results 
when the neonatal pulmonary vascular resistance fails to decrease during the 
transition from fetal circulation.  However, it uncommon in premature infants. 

 

 

 



Cystic fibrosis (CF) 
Cystic fibrosis 

Pathogenesis 
• Mutation (ΔF508) CFTR gene 
• Autosomal recessive   

Clinical features 

• Recurrent sinopulmonary infections 
• Intestinal obstruction (eg, meconium ileus) 
• Pancreatic insufficiency & diabetes 
• Male infertility   

Diagnosis 
• Elevated sweat chloride levels 
• CFTR mutation on genetic testing 
• Abnormal nasal potential difference 

Management 
• Nutritional support 
• Airway clearance 
• Antibiotic coverage (S aureus, P aeruginosa) 

CFTR = cystic fibrosis transmembrane conductance regulator. 

Chronic respiratory symptoms (cough, wheezing), steatorrhea (bulky, oily stools), 
and failure to thrive (FTT) are features of cystic fibrosis (CF).  CF is due to an 
autosomal recessive mutation in the CF transmembrane conductance regulator 
gene.  This defect results in tenacious secretions accumulating in ducts throughout 
the body, such as the lungs, pancreas, and vas deferens. 

Cystic fibrosis (CF) is the MC autosomal recessive disorder in patients of Northern 
European descent, affecting approximately 1 in 2,500 such births in the United 
States.  The majority of cases are identified by newborn screening; however, a small 
number are not identified until the patient is symptomatic.   



The accumulation of inspissated mucus in the fetal genital tract obstructs the 
developing vas deferens.  As a result, almost all men with CF are infertile due 
to congenital absence of bilateral vas deferens.  Although spermatogenesis is 
typically normal, sperm cannot be ejaculated (obstructive azoospermia). 

In contrast, women with CF usually have normal reproductive tract 

anatomy.  However, many are malnourished from pulmonary and pancreatic 
insufficiency.  In turn, poor nutrition and low weight can result in pubertal delay and 
amenorrhea.  In addition, viscous cervical mucus can obstruct sperm entry. 

 Up to 40% of patients have nasal polyps, which are benign outgrowths of chronically 
inflamed mucosa that further obstruct the nasal passages and exacerbate 
sinusitis.  Symptomatic relief of polyps includes intranasal glucocorticoids and, in 
some cases, surgical resection. 

……… 

Impaired renal glucose reabsorption occurs with diabetes mellitus (DM).   

Eosinophilic granulomatosis with polyangiitis (formerly Churg-Strauss syndrome) is a 
systemic disorder characterized by chronic rhinosinusitis, including nasal polyps, 
asthma, and prominent eosinophilia.  It is typically diagnosed in adulthood. 



 

S aureus is the most common pathogenic organism in young children with CF, 
especially in the setting of concurrent influenza infection.  Empiric 
antistaphylococcal antibiotics should be administered immediately and 
intravenously in patients with severe pneumonia.  Cefepime, a fourth-generation 
cephalosporin, provides coverage for both MSSA and P aeruginosa.  Methicillin 
resistance should be anticipated in patients with a history of recurrent 
hospitalizations, recurrent skin abscesses, and concurrent influenza 
infection.  Intravenous vancomycin is therefore the most empiric antibiotic choice. 

………… 

Itraconazole and voriconazole are the preferred antifungals for chronic pulmonary 
aspergillosis.  Older children and adults with CF are often colonized and infected 
by Aspergillus fumigatus, but fungal disease is less common in young children. 

Nafcillin is an intravenous beta-lactam antibiotic with activity against MSSA and S 
pneumoniae.  Given that cefepime provides adequate MSSA coverage for this 
patient, nafcillin would be an inappropriate choice as it does not provide additional 
coverage for methicillin-resistant organisms. 

High-dose PO amoxicillin is the drug of choice for the outpatient treatment of CAP 
for coverage of S pneumoniae. 

Azithromycin is not used in acute CF exacerbations, but chronic maintenance 
therapy with azithromycin in patients with CF has been shown to slow lung function 
decline. 

Ciprofloxacin is appropriate for the empiric treatment of P aeruginosa, which is the 
most common cause of pneumonia in adults with CF but is less common in young 
children.  Oral antibiotics would be inappropriate patients with severe pneumonia. 

Most patients have chronic malabsorption and diarrhea as well as recurrent 
pneumonias that lead to irreversible bronchiectasis, chronic hypoxia, and 



progressive respiratory failure.  Hyperinflation of the lungs causes the rib cage to 
remain partially expanded, giving the appearance of a "barrel chest".  Bulbous 
enlargement of the tips of the digits (clubbing) occurs as well. 

Patients with CF are at high risk of 
infection from unusual and resistant 
bacteria, viruses, and fungi due to 
exposure to multiple antibiotic 
courses. S aureus colonization 
decreases with age but remains a 
significant source of disease in adults 
with CF. 

Colonization and infection with P 
aeruginosa can occur as early as 
infancy and is the MCC of CF-related 
pneumonia in adults.  Given its association with a precipitous decline of pulmonary 
function and increased risk of death, Pseudomonas should be treated for during 
initial management but is not the most common pathogen in children. 



 

……….. 

Burkholderia cepacia complex refers to several similar species that colonize a small 
percentage of CF patients.  Colonization is associated with accelerated pulmonary 
decline and decreased survival. 

Patients with deficient cell-mediated immunity (eg, CD4 count <200/µL) are at high 
risk for fungal pneumonia from Cryptococcus neoformans, Histoplasma capsulatum, 
and Pneumocystis jirovecii.  These fungi are rare in CF; aspergillosis is more common. 

Listeria monocytogenes is a gram-positive rod that causes septicemia and meningitis 
in neonates and elderly adults.  It is an extremely uncommon cause of pneumonia. 



Nontuberculous mycobacteria (eg, Mycobacterium avium complex, M abscessus) are 
becoming more prevalent in CF but are still less common than other bacterial 
pathogens. 

S pneumoniae is the most common cause of pneumonia in otherwise healthy 
patients.  It rarely causes disease in patients with cystic fibrosis, though the 
pneumococcal vaccine should be administered routinely as in this patient. 

 Although CF due to common mutations is often identified on newborn screen, 
patients with less common mutations may go undetected and have milder 
symptoms later in childhood. 

Patients typically have prolonged (>12 weeks) cough, nasal congestion, and facial 
pain.  Bilateral nasal polyps are also common (seen in up to a third of patients with 
CF) and present as nontender, shiny, grey or yellow masses in the nasal cavity or 
paranasal sinuses.  The presence of nasal polyps in a child should prompt evaluation 
for CF. 

………….. 

HIV infection causes chronic infections, weight loss, and diarrhea.  However, without 
a known exposure (eg, blood transfusion), most pediatric HIV cases are transmitted 
perinatally; these patients would be symptomatic in infancy and early childhood. 

Nasopharyngeal carcinoma presents with a nasopharyngeal mass that may cause 
facial pain and associated weight loss.  The mass is typically unilateral, and diagnosis 
is usually in patients age >50. 

Primary ciliary dyskinesia can present similarly to CF with chronic rhinosinusitis and 
nasal polyposis due to impaired mucociliary clearance.  The gastrointestinal system, 
however, is not affected; loose stools, failure to thrive, and weight loss are therefore 
not associated with this disorder. 

Seasonal allergic rhinitis is a risk factor for developing sinus infections and nasal 
polyposis but would not cause diarrhea and weight loss. 



Immotile cilia 
syndrome 

A patient has recurrent sinopulmonary infections with a displaced point of maximum 
impulse (PMI).  These are suggestive of Kartagener syndrome (KS), a subgroup of 
primary ciliary dyskinesia (PCD [immotile-cilia syndrome]).  PCD is an autosomal 
recessive disorder characterized by dysmotile cilia that result from aberrant 
production or attachment of ciliary dynein arms.  These mutations result in impaired 
cilial function, poor 
mucociliary clearance of 
secretions, and chronic 
infections. 

KS is characterized by a 
classic triad of situs 
inversus, recurrent 
sinusitis, 
and bronchiectasis.  The 
typical radiographic finding 
is dextrocardia (apex of the 
heart is in the right chest), 
which can be detected on physical examination by displaced heart sounds and PMI 
to the right.  Although there is no gold standard for diagnosis, KS can be diagnosed 
with a suggestive phenotype and demonstration of abnormal mucociliary transport. 

…………… 

Common variable immunodeficiency results from low immunoglobulin levels and 
typically presents in adolescence or adulthood.  Affected patients exhibit recurrent 
sinopulmonary infections but not dextrocardia. 

 Healthy young children who attend day care or have older siblings may experience 
up to 12 respiratory infections per year.  The majority of these infections are viral in 
origin and do not require antibiotics.   

Pediatric OSA  

Pediatric obstructive sleep apnea (OSA) 

Pathophysiology • Adenotonsillar hypertrophy 

Clinical 
manifestations 

• Night symptoms 
o Loud snoring, pauses in breathing, gasping 
o Enuresis, parasomnias (eg, sleepwalking, sleep 

terrors) 
• Day symptoms 

o Inappropriate naps or falling asleep during 
school 

o Irritability, inattention, learning problems, 
behavioral problems 

o Mouth breathing, nasal speech 



Complications 

• Poor growth (ie, FTT) 
• Poor school performance 
• Cardiopulmonary (eg, HTN, structural heart 

changes) 

Management • Tonsillectomy & adenoidectomy 

As in adults, pediatric OSA is a sleep disorder in which there is episodic upper airway 
obstruction, resulting in difficulty breathing and disrupted sleep.  This often 
manifests as restless sleep, loud snoring, periods of apnea, and gasping for air.  In 
addition, night symptoms in children may also include enuresis and parasomnias.  In 
contrast to adults, children with OSA may not demonstrate daytime 
sleepiness.  Daytime symptoms in children may manifest as inattention, learning 
difficulties, and behavioral problems. 

In adults, OSA is often associated with obesity.  Management includes weight loss 
and CPAP.  In contrast, OSA in young children is often due to adenotonsillar 
hypertrophy and may, in fact, result in failure to thrive (eg, low percentile for 
weight).  This patient's open-mouth breathing during the day suggests significant 
nasal airway obstruction by adenoid hypertrophy.  First-line management for 
pediatric OSA is tonsillectomy and adenoidectomy. 

Both pediatric and adult OSA can result in significant cardiovascular complications 
(eg, hypertension, structural heart changes). 

…………. 

Allergic rhinitis can present with open-mouth breathing due to nasal 
obstruction.  However, patients also typically have a runny nose, sneezing, and itchy 
eyes. 

Asthma can present with noisy breathing, and attacks commonly occur at 
night.  However, if asthma attacks were severe enough to be audible, the patient 
would wake up fully.  In addition, the patient would likely have difficulty breathing 
during vigorous daytime play. 

Although bilateral choanal atresia (ie, congenital blockage of the nasal cavity) 
presents with noisy breathing, it occurs in neonates.  Unilateral choanal atresia 
becomes symptomatic in childhood but presents with chronic nasal discharge rather 
than difficulty breathing. 

Laryngomalacia is characterized by floppy supraglottic structures that collapse 
during inspiration due to laryngeal hypotonia (possibly from delayed maturation).  It 
causes inspiratory stridor that worsens in the supine position.  However, it presents 
in infancy and typically resolves by age 18 months. 

Vascular rings are congenital malformations of the great vessels that encircle and 
compress the trachea and/or esophagus.  Respiratory symptoms classically include 
biphasic stridor that improves with neck extension.  Symptoms would be worse 
with activity rather than during sleep. 



A child who was toilet-trained and now wets the bed has secondary enuresis. In the 
context of disturbed sleep with loud snoring, daytime fatigue, and tonsillar 
hypertrophy, this is likely related to obstructive sleep apnea (OSA). 

As in adults, OSA in children is a sleep disorder in which episodic upper airway 
obstruction occurs. In adults, the obstruction is usually caused by obesity, whereas 
in young children, it is often due to adenotonsillar hypertrophy. The obstruction 
results in difficulty breathing and disrupted sleep (eg, snoring, restless sleep, apnea). 
Daytime symptoms in children may include sleepiness or manifest as inattention, 
learning difficulties, and behavioral problems. In addition, night symptoms in 
children may also include parasomnias and enuresis. The mechanism of enuresis is 
unclear, but it may be related to the elevated levels of B-type natriuretic peptide 
(BNP) seen with OSA, possibly due to intermittent obstruction causing increased 
cardiac volume and pressure. 

Untreated OSA in children, as in adults, can result in serious cardiovascular 
complications likely related to disruption of autonomic neural control due to 
sympathetic activation during periods of hypoxia. Cardiovascular consequences can 
include systemic hypertension, tachycardia, structural heart changes (eg, right or 
left ventricular hypertrophy), and pulmonary hypertension (PHTN), although the 
latter is more commonly associated with adult than pediatric OSA. 

…………………. 

Severe adenotonsillar hypertrophy can lead to dysphagia, but does not typically 
result in aspiration. 

Multiple sclerosis, which can present with internuclear ophthalmoplegia, can result 
in secondary enuresis or other urinary difficulties (eg, due to bladder dysfunction).   

Ketoacidosis is a common complication of type 1 diabetes mellitus.  Polyuria, a 
common presenting symptom of diabetes mellitus, can cause secondary enuresis in 
children.  

Recurrent UTIs can cause secondary enuresis and are a risk factor for 
pyelonephritis. However, patients typically also have daytime symptoms, and 
urinalysis would likely show leukocyte esterase, nitrites, pyuria, and/or bacteriuria. 

Asthma Asthma is a common childhood illness characterized by airway hyperreactivity, 
bronchospasm, and inflammation.  Most patients improve with medical 
management that typically includes inhaled bronchodilators (eg, albuterol), 
intravenous bronchodilators (eg, magnesium sulfate, terbutaline), and 
corticosteroids.  Moderate to severe exacerbations may benefit from noninvasive 
positive pressure ventilation (eg, bilevel positive airway pressure [BiPAP]). 



Signs of worsening clinical status and impending respiratory failure include altered 
mental status (eg, agitation, confusion), persistent hypoxemia despite high fractions 
of inhaled oxygen, worsening hypercarbia, and respiratory acidosis.  On physical 
examination, patients with respiratory failure have minimal wheezing and difficulty 
speaking in full sentences due to very poor air entry.  Patients with signs of 
respiratory failure 
despite escalation of 
medical treatment (eg, 
BiPAP) 
require endotracheal 
intubation and 
mechanical ventilation. 

………………. 

If the patient has 
multiple signs of 
impending respiratory 
arrest, continuing BiPAP, even with close observation, would likely result in 
respiratory or cardiac arrest and hypoxic injury.  Continued observation on BiPAP 
would be appropriate for a stable or improving patient. 

NRDS 

 
Respiratory distress syndrome (RDS), formerly known as hyaline membrane disease, 
is a common problem in premature neonates and very low birth weight (<1500 g 
[3.3 lb]) infants.  The incidence is inversely related to gestational age, and it occurs in 
almost all extremely preterm (<28 weeks) neonates.  The primary problem 
is surfactant deficiency; the immature alveoli are unable to produce sufficient 



surfactant to reduce alveolar surface 
tension.  Affected neonates develop the 
following symptoms within minutes to hours 
after birth in an attempt to compensate for 
diffuse alveolar collapse: 

• Tachypnea (respiratory rate >60/min) 
• Grunting (to increase end-expiratory 

pressure) 
• Nasal flaring (decreases nasal airway 

resistance) 
• Retractions (intercostal muscles 

contract and pull in the compliant chest 
wall) 

• Hypoxia and cyanosis (reflects 
significant atelectasis) 

The risk of RDS can be reduced by administration of maternal antenatal 
glucocorticoids, which stimulate fetal surfactant synthesis and secretion.  Neonatal 
treatment includes early continuous positive air pressure ventilation.  Intubation, 
mechanical ventilation, and 
exogenous surfactant therapy 
are reserved for severe cases. 

…… 

The most important risk factor 
for RDS is prematurity; other 
factors that increase RDS risk 
include male sex, perinatal 
asphyxia, maternal diabetes, 
and cesarean section without 
labor.  Maternal hyperglycemia 
causes fetal hyperglycemia, 
which in turn triggers fetal 
hyperinsulinism.  High levels of 
circulating insulin antagonize 
cortisol and block the 
maturation of sphingomyelin, 
a vital component of 
surfactant. 

 

IUGR, maternal HTN, and 
chronic intrauterine stress 
from prolonged rupture of membranes decrease the risk of RDS.  Intrauterine stress 
is thought to stimulate early fetal lung maturity. 



……….. 

Classic x-ray findings of congenital 
diaphragmatic hernia include loops of 
bowel in the hemithorax, a displaced 
cardiac silhouette, and a gasless 
abdomen.  Patients with congenital 
diaphragmatic hernia would worsen with 
noninvasive positive-pressure ventilation as 
air pumped into the gastrointestinal tract 
can compress the lungs and should instead 
be intubated. 

PPH of the newborn should be suspected in 
all term and post-term neonates with 
cyanosis.  High pulmonary vascular 
resistance results in right-to-left shunting of deoxygenated blood through the 
foramen ovale and ductus arteriosus, resulting in hypoxia.   

Transient tachypnea is the MCC of respiratory distress in full-term infants and has no 
long-term sequelae.   

TTN 
Transient tachypnea of the newborn 

Pathophysiology • Retained fetal lung fluid 

Risk factors 
• Cesarean delivery 
• Prematurity 
• Maternal diabetes 

Clinical findings 
• Tachypnea, increased work of breathing 
• Clear breath sounds 
• Chest x-ray: Hyperinflation, fluid in fissures 

Management 
• Supportive care (eg, oxygen, nutrition) 
• Self-resolution in 1-3 days 

This newborn with increased work of breathing and fluid-filled fissures has transient 
tachypnea of the newborn (TTN), a condition caused by delayed resorption and 
clearance of alveolar fluid.  Normally, mature fetal lungs begin to reabsorb liquid in 
late gestation in response to increased hormonal (catecholamine) signals.  This 
resorption mechanism increases during labor.  Therefore, patients born prematurely 
or by cesarean delivery are at increased risk of TTN. 

Excess pulmonary fluid can cause respiratory distress (eg, tachypnea, grunting, 
retractions) and hypoxia in newborns within a few hours after 
delivery.  However, breath sounds are often clear as fluid remains in the interstitial 
space rather than in the alveoli.  Findings on chest x-ray (eg, hyperinflation, fluid in 
interlobar fissures) confirm the diagnosis, and patients are treated supportively 
with supplemental oxygen as needed.  TTN is a self-limited condition that 



spontaneously resolves within a few hours to days as passive fluid resorption is 
completed. 

……… 

Aspiration of infected amniotic fluid causes bacterial pneumonia.  Neonatal 
pneumonia also presents with respiratory distress; however, crackles and an 
infiltrate on chest x-ray would be expected. 

Bronchiolar obstruction from thickened mucus is seen in patients with cystic fibrosis 
(CF). Chronic pulmonary infections and bronchiolar obstruction do not occur in the 
newborn period. 

Congenital heart disease can cause progressive tachypnea or cyanosis à 
Hypoxia refractory to supplemental oxygen. 

 Intrapleural and extrapleural pressures equalize in patients with a pneumothorax. 

RDS can be differentiated from TTN by low lung volumes, ground-glass opacities, 
and air bronchograms on chest x-ray. 

Drowning injuries 
Drowning injuries 

Complications 
• Acute respiratory distress syndrome 
• Cerebral edema 
• Arrhythmia 

Poor prognostic 
indicators 

• Submersion time >5 min 
• Delay in initiation of cardiopulmonary 

resuscitation   
• Prolonged resuscitative efforts 
• Age >14 
• Arterial blood pH <7.1   

Drowning, defined as respiratory impairment due to submersion in liquid, is a 
leading cause of accidental death in children.  Children age <5 are at increased risk 
due to inadequate supervision around pools/bathtubs, and males age 15-25are also 
at high risk due to risk-taking behaviors and concomitant drug or alcohol use. 

Complications of drowning are a result of hypoxemia from fluid aspiration.  The 
aspirated liquid washes out alveolar surfactant, causing pulmonary edema, 
respiratory insufficiency, and acute respiratory distress syndrome (ARDS). 

Although this patient has a good prognosis because she was submerged briefly, 
resuscitated quickly, and is now back to baseline activity, she is still at risk for ARDS 
despite currently being asymptomatic.  ARDS can develop insidiously over the next 
72 hours.  She should be admitted to the hospital and monitored closely for 
dyspnea, cough, cyanosis, and crackles. 

…….. 



Arrhythmias (eg, sinus tachycardia, sinus bradycardia, atrial fibrillation) can occur in 
response to hypothermia and hypoxemia but are typically present on initial 
presentation.   

Cerebral edema and increased intracranial pressure from hypoxic brain injury due to 
drowning are more likely with a prolonged submersion time (>5 min) or 
when resuscitative efforts are delayed or prolonged.   

Hypothermia triggers peripheral vasoconstriction, leading to perceived volume 
overload and decreased antidiuretic hormone production; the resultant diuresis 
leads to hypotension and hypovolemic shock.   

Pneumonia can complicate drowning when the patient is submerged in 
contaminated water (eg, lake) but is less likely following submersion in a swimming 
pool. 

Bronchiolitits 
Bronchiolitis 

Epidemiology 
• Age <2 years 
• RSV most common cause 

Clinical presentation 
• Antecedent nasal congestion/discharge & cough 
• Wheezing/crackles & respiratory distress 

(eg, tachypnea, retractions, nasal flaring) 

Treatment • Supportive care 

Prevention 

Palivizumab for infants with the following conditions: 
• Preterm birth <29 weeks gestation 
• Chronic lung disease of prematurity 
• Hemodynamically significant congenital 

heart disease 

Complications 
• Apnea (especially infants age <2 months) 
• Respiratory failure 

RSV = respiratory syncytial virus. 

Bronchiolitis is a common winter respiratory tract infection caused primarily 
by respiratory syncytial virus (RSV).  In older children, RSV infection is generally a 
self-limiting, mild, upper respiratory tract infection (eg, nasal congestion, 
rhinorrhea).  However, children age <2 years tend to have lower respiratory tract 
involvement.  The wheezing and/or crackles and respiratory distress can have 
a waxing/waning course that peaks on days 5-7 of illness.  Diagnosis is primarily 
clinical, and treatment is largely supportive (eg, hydration, saline nasal drops, nasal 
bulb suction).  Palivizumab is a monoclonal antibody against RSV that is used for 
prophylaxis in children age <2 years who are at exceptionally high risk of 
complications (Table). 



Infants age <2 months are at high risk of developing apnea and respiratory failure 
from bronchiolitis.  In addition, they tend to develop recurrent wheezing throughout 
childhood. 

……. 

Bronchiolitis is associated with an increased risk of acute otitis media (up to 10%), 
but coexisting bacterial pneumonia and sepsis are rare (<1%) unless the patient 
requires mechanical ventilation in the pediatric intensive care unit.  Serious bacterial 
infection is also unlikely with a temperature < 38 C (100.4 F). 

Cough, congestion, and increased work of breathing can be due to bronchiolitis, a 
lower respiratory tract infection (LRTI) that occurs in children age <2.  Respiratory 
syncytial virus (RSV) is the most common cause (MCC) and is prevalent in the fall and 
winter.  Other common viral pathogens that cause bronchiolitis include rhinovirus, 
influenza virus, and parainfluenza virus. 

Initial symptoms include cough, congestion, and rhinorrhea.  Fever may or may not 
be present. After 2-3 days, inflammation affects the bronchioles, causing diffuse 
wheezing and/or crackles. Patients may develop hypoxemia and signs of respiratory 
distress (eg, tachypnea, retractions, nasal flaring), which typically peak on day 3-5 of 
illness before gradually resolving. 

Bronchiolitis is a clinical diagnosis. Treatment is supportive and includes nasal saline 
and suctioning. Hospitalization is indicated for patients requiring IV fluids or 
supplemental oxygen. 

……………. 

Antibiotics are used to treat bacterial pneumonia, which presents with fever, cough, 
and focal crackles.   

Glucocorticoids and racemic epinephrine are used in the treatment of croup, an 
upper airway infection (URI). Presentation includes fever, barky cough, and 
inspiratory stridor. Glucocorticoids are also indicated for asthma exacerbations, 
which present with wheezing and respiratory distress. However, they are not 
beneficial in children age <2 with a first episode of viral-induced wheezing. 

Loop diuretics are indicated for congestive heart failure, which can cause respiratory 
distress and crackles.   

Foreign body 
aspiration 

Foreign body aspiration 

Clinical 
features 

• Sudden-onset cough, dyspnea 
• Cyanosis 
• ± History of choking episode 

Examination 
findings 

• Wheezing &/or stridor 
• Focal area of diminished breath sounds 



X-ray findings 

• Hyperinflation of affected side 
• Mediastinal shift toward unaffected side 
• Atelectasis if obstruction is complete 
• ± Foreign body 

Management • Rigid bronchoscopy 

This patient's sudden-onset respiratory distress and x-ray findings are concerning 
for foreign body (FB) aspiration.  FB aspiration is most common in children age 1-3 
and usually involves foods (eg, nuts, seeds) or small toys.  Patients typically 
have acute-onset dyspnea and cough.  Decreased breath sounds on the affected 
side and wheezing (focal or generalized) are characteristic.  There is often a history 
of a preceding choking episode; however, FB aspiration should always be considered 
in a child with sudden onset of unexplained respiratory symptoms. 

Over half of aspirated FBs lodge in the right mainstem bronchus.  Although x-ray 
may be normal, classic findings include hyperinflation distal to the obstruction (due 
to air trapping during expiration) and mediastinal shift away from the affected side, 
as seen here.  Complete obstruction of a bronchus can result in ipsilateral atelectasis 
and, over time, postobstructive pneumonia and/or localized bronchiectasis.  Most 
aspirated objects are radiolucent and not identified on x-ray. 

When FB aspiration is suspected, immediate rigid bronchoscopy is performed to 
confirm the diagnosis and remove the aspirated object. 

………. 

CT scan of the chest may identify an FB in an asymptomatic or stable patient with 
suspected FB aspiration but a normal x-ray.   

Epinephrine is the treatment for anaphylaxis, which presents with respiratory 
distress, angioedema/urticaria, and hypotension.  This patient does not have a 
rash, and his blood pressure is normal for his age. 

Because of the fixed bronchial obstruction, focal wheezing caused by FB aspiration is 
generally not responsive to albuterol.  However, particularly in patients with 
asthma, the FB may also trigger airway reactivity and diffuse wheezing that does 
improve with albuterol (à might become localized wheezes). 

Chest x-ray findings suggestive of FB aspiration include unilateral lung hyperinflation, 
with mediastinal shift to the unaffected side.  However, a normal radiograph does 
not rule out FB aspiration because at least 30% of radiographs are normal, 
particularly if a radiolucent FB (eg, food) is lodged in a small airway.  Therefore, if 
clinical suspicion remains high, bronchoscopy is indicated to confirm the diagnosis 
and remove the aspirated object. 

……….. 

Children age ≤5 typically cannot perform PFT. 

Over-the-counter cough medications are not recommended in young children. 



Thymic shadow The thymus is normally visible on chest x-rays in children age <3 years.  It is located 
in the anterior mediastinum behind the sternum and in front of the heart, aortic 
arch, and trachea. On frontal views, the thymus is most commonly recognized as 
the "sail sign"(Image) due to its triangular shape, scalloped border, and uniform 
density.  However, the shape is actually quite variable with phases of respiration as it 
is a soft gland.  It also can shrink during times of stress or illness and rebound to a 
larger size after recovery (rebound hyperplasia). 

The thymus is an important organ in utero and during infancy and childhood 
for lymphocyte production and maturation.  Its absence on neonatal x-ray could be 
suggestive of thymic hypoplasia or aplasia (eg, DiGeorge syndrome).  The thymus 
normally atrophies and is replaced by fat after puberty, when it has completed 
production of T-lymphocytes.  Therefore, adults with mediastinal opacities on x-ray 
should undergo further workup for pathology.  Residual thymic tissue can undergo 
malignant transformation into a thymoma, which can occur in patients with 
myasthenia gravis.  Lymphoma should also be on the differential for an anterior 
mediastinal mass in children and adults. 

Due to its location, the thymus can be misdiagnosed as a variety of pathological 
findings. 

………. 

 Hilar lymphadenopathy is never normal 
and raises concern for malignancy (eg, 
lymphoma, metastases), infection (eg, 
tuberculosis, histoplasmosis), or 
inflammation (eg, sarcoidosis).  

 

 

 

 Right atrial enlargement can give the 
appearance of cardiomegaly.  Infants age <1 
year normally have a transverse 
cardiothoracic ratio of <60%.  Children age >1 
year and adults should have a cardiothoracic 
ratio of <50%. 

  

 



 

 Right middle or upper-lobe infiltrates are 
typical locations for aspiration pneumonia in 
infants or other patients who are primarily in 
the supine position.  Infants with aspiration 
from swallowing dysfunction typically 
experience choking or gagging preceding 
respiratory distress. 

 

 

 

 

 

 Right upper-lobe atelectasis appears 
as a linear density with associated 
shifting of the mediastinum toward the 
collapsed lung à 

HEMATOLOGY AND ONCOLOGY 
ITP 

Immune thrombocytopenia 

Etiology 
• Platelet autoantibodies 
• Preceding viral infection 

Clinical findings 
• Petechiae, ecchymosis 
• Mucosal bleeding (eg, epistaxis, hematuria) 

Laboratory 
findings 

• Isolated thrombocytopenia <100,000/mm3 
• Few platelets (size normal to large) on peripheral 

smear 

  
Treatment 

• Children 
o Observe if cutaneous symptoms only 
o Glucocorticoids, IVIG, or anti-D if bleeding 

• Adults 
o Observation if cutaneous symptoms AND 

platelets ≥30,000/mm3 



o Glucocorticoids, IVIG, or anti-D if bleeding or 
platelets <30,000/mm3 

IVIG = intravenous immunoglobulin. 

Immune thrombocytopenia (ITP) is an autoimmune disorder in which IgG antibodies 
form against platelet membrane proteins, resulting in isolated 
thrombocytopenia.  Most cases of ITP self-resolve within 3 months; however, some 
patients continue to have platelets <100,000/mm3 for >1 year, which is known 
as chronic ITP.  Adolescents with mild initial presentation and no preceding viral 
trigger are more likely to develop chronic ITP. 

Chronic ITP evaluation includes bone marrow examination and blood tests for 
infection (eg, HIV, HCV, CMV) and autoimmune disorders (eg, SLE, thyroid 
disease).  If laboratory evaluation is negative, management is similar to acute 
ITP.  This includes observation alone if asymptomatic, or a combination 
of glucocorticoids, anti-D IG (if Rh-positive and Coombs-negative), and/or IVIG for 
bleeding episodes. 

If the patient has bleeding and thrombocytopenia requiring repeated pharmacologic 
interventions and should be considered for second-line therapies (eg, rituximab, 
thrombopoietin receptor agonists [e.g., Eltrombopag, Romiplostim]) 
or splenectomy.  Although not without risk (eg, sepsis, thrombosis), splenectomy 
removes the source of platelet destruction and is often curative in patients with ITP. 

…. 

Anti-D immune globulin is a potential first-line therapy for ITP in patients with the Rh 
antigen.  Anti-D binding to Rh(D)-positive erythrocytes is thought to saturate Fc 
receptors on macrophages within the reticuloendothelial system (RES), thereby 
limiting the ability of the RES to clear platelets.  

Platelet transfusions are reserved for life-threatening hemorrhage in patients with 
ITP because antibody production destroys the transfused platelets.   



ITP is MC in children age 2-5. In ITP, autoantibodies are directed against platelet 
membrane antigens, leading to destruction of antibody-platelet complexes in the 
spleen. 

In severe cases, patients may experience mucosal bleeding (eg, epistaxis, hematuria, 
gastrointestinal bleeding).  Laboratory studies show isolated thrombocytopenia, and 
a few variably sized (normal to large) platelets may be present on peripheral smear 
due to increased platelet turnover. 

Observation alone is recommended for children with only cutaneous symptoms (eg, 
petechiae), regardless of platelet count.  The course is usually self-limited 
with spontaneous recovery within 3 months.  Glucocorticoids, anti-D immune 
globulin (if Rh-positive and Coombs-negative), or intravenous immunoglobulin is 
first-line treatment in children with mucosal bleeding. 

…….. 

Platelet transfusion is the treatment for congenital platelet abnormalities, such as 
Bernard-Soulier syndrome, which presents with very large platelets on peripheral 
smear.  Platelet transfusion is considered in severe cases of ITP (eg, intracranial 
bleeding) but is typically avoided as it can lead to further platelet destruction. 

Splenectomy is a last resort, reserved for catastrophic bleeding or chronic ITP 
refractory to intravenous immunoglobulin and glucocorticoids. 

HUS 
Infectious bloody diarrhea 

Organism History Treatment Complications 

E coli O157:H7 
• Undercooked 

beef 
• Supportive 

care only 
• HUS 

Shigella 

• Contaminated 
food/water 

• Outbreaks 
(eg, day care) 

• Supportive  
• abx if severe 

• Less 
commonly 
HUS 

• Seizure (in 
children) 

Campylobacter 
• Raw or 

undercooked 
meat 

• Supportive 
only 

• abx if severe 
• GBS 

Salmonella 
(may be 

nonbloody) 

• Undercooked 
chicken 

• Contact with 
reptiles 

• Supportive  
• abx if severe 

• Bacteremia 

GBS = Guillain-Barré syndrome; HUS = hemolytic uremic syndrome. 

Shiga toxin-producing Escherichia coli O157:H7 (STEC) is an enterohemorrhagic 
strain of bacteria that is most commonly transmitted via ingestion of undercooked 



beef.  Shiga toxin invades the colonic epithelial wall and produces abdominal pain, 
vomiting, and bloody diarrhea about 3-4 days after exposure.  Diagnosis is 
confirmed by stool culture. 

Hemolytic uremic syndrome (HUS) is a complication that occurs in <10% of patients 
with STEC and is characterized by the classic triad of MiAHA, thrombocytopenia, and 
AKIury.  It is MC in children age <5.  The risk of HUS is increased in patients who 
have received antibiotics or antimotility agents (eg, loperamide) to treat the 
diarrhea.  Therefore, treatment of E coli O157:H7 infection is supportive care 
only (eg, rehydration). 

……. 

Azithromycin, ceftriaxone, and ciprofloxacin are treatment options for bloody 
diarrhea due to a Shigella infection, which is less commonly implicated in the 
development of HUS.  In contrast to STEC infection, antibiotics decrease the length 
of illness in Shigella infections and do not increase the risk of HUS. 

Antibiotic therapy with TMP-SMZ is indicated for severe (eg, hospitalized) or high-
risk (eg, infants) cases of Salmonella gastroenteritis in children.  Diarrhea 
in Salmonella infection is bloody in a minority of cases and often resolves on its own. 

C difficile infection:  Bloody diarrhea is rare. 

Hemolytic uremic syndrome 

Pathogenesis 
• Initial insult from Shiga toxin (E coli serotype 

O157:H7) 
• Vascular damage & microthrombi formation 

Clinical features 

• Preceding bloody diarrhea 
• Fatigue, pallor 
• Bruising, petechiae 
• Oliguria, edema 

Laboratory 
findings 

• Hemolytic anemia (sc 
• histocytes, ↑ bilirubin) 
• Thrombocytopenia 
• Acute kidney injury (↑ BUN, ↑ creatinine) 

Treatment 
• Fluid & electrolyte management 
• Blood transfusions 
• Dialysis 

BUN = blood urea nitrogen. 

HUS MCly occurs 5-10 (about one week) days after an acute, 
often bloody, diarrheal illness caused by a Shiga toxin-producing strain of E 
coli (serotype O157:H7). 



Patients may also have signs of thrombocytopenia (eg, bruising) and AKI(eg, edema, 
elevated BUN and cr). 

Treatment of HUS is supportive and includes fluid and electrolyte management, 
blood transfusions, and dialysis.  Treatment of the prodromal diarrhea with 
antibiotics or antimotility agents (eg, loperamide), can increase the risk of 
developing HUS and is not recommended. Most patients improve within a few 
weeks. 

……… 

Autoimmune hemolytic anemia 
results from antibody-mediated 
destruction of RBCs and usually 
presents after a respiratory 
illness or in the setting of 
systemic disease (eg, SLE).  The 
platelet count is typically 
normal, and spherocytes are 
seen on peripheral smear. 

 Chronic kidney disease:  Burr 
cells (echinocytes) would be 
seen on peripheral smear. 

WAS 
Wiskott-Aldrich syndrome 

Etiology 
• X-linked recessive defect in WAS protein gene 
• Impaired cytoskeleton changes in leukocytes, platelets 

Clinical features 

• Eczema 
• Microthrombocytopenia (small platelets, low platelet 

count) 
• Recurrent infections 

Treatment • Stem cell transplant 

WAS gene: This gene is primarily expressed in hematopoietic cells and 
regulates cytoskeleton remodeling in response to cell signaling. In WAS, the actin 
cytoskeleton in WBCs is abnormal, resulting in immune dysfunction due to impaired 
cellular migration and immune synapse formation. Patients are at increased risk for 
recurrent bacterial, viral, and fungal infections. 

Similarly, the cytoskeleton of platelets is also dysfunctional.  Virtually all patients 
have significantly decreased platelet counts and size at the time of diagnosis. The 
resulting clinical findings can range from petechiae or purpura to severe bleeding 
such as intracranial hemorrhage, hematemesis, or hematochezia.  In addition, 
autoimmune disorders (eg, eczema) occur in most patients with WAS.  The 
treatment of WAS is hematopoietic stem cell transplantation. 

………….. 



T cell lymphocytes that lack CD40 ligand cannot bind to the CD40 receptor on B 
cells.  Without CD40 activation, B cells cannot switch the antibody isotype they 
produce (eg, from IgM to IgG or IgA), resulting in hyper-IgM syndrome. 

Ataxia telangiectasia is a T-cell deficiency associated with a defect in DNA repair.  In 
addition to immune dysfunction, patients with ataxia telangiectasia experience 
progressive cerebellar degeneration and are at high risk for cancer. 

SCID results from a severe T cell deficiency.  A variety of gene defects can cause SCID 
and all prevent IL-7-driven maturation of T cells in the thymus.  Patients with SCID 
have virtually no functional T cells; lack of T cells causes severe B cell dysfunction as 
well. 

Vitamin K 
deficiency 

Bleeding diathesis 
(eg, easy 
bruising, mucosal 
bleeding, epistaxis) in 
patients with CF is 
typically from vitamin K 
deficiency. 
Normal sources of 
vitamin K are both 
exogenous (eg, leafy 
vegetables) and 
endogenous (eg, 
synthesis from GI flora). 
Patients with difficulty 
obtaining prescriptions 
as well as frequent use of 
antibiotics à decrease 
gut microbes and, in 
turn, endogenous 
vitamin K production. 

…….. 

Factor V deficiency is 
rare and leads to 
prolonged PT and aPTT. 

Factor XII (Hageman 
factor) is part of the 

intrinsic coagulation pathway and is not vitamin K dependent.  Patients with 
inherited factor XII deficiency are typically asymptomatic but have prolonged aPTT. 

Fibrinogen normally assists in coagulation via the final common pathway through 
conversion to fibrin clots and binding of platelets. Disorders of fibrinogen include 
severe liver disease and disseminated intravascular coagulation. 

 



Vitamin K injection (which in many cases is administered by midwives) is given to 
prevent vitamin K-deficient bleeding, previously hemorrhagic disease of the 
newborn, which can develop within the first week of life.  Humans obtain vitamin K 
from diet and gut flora.  Deficiency in newborns is the result of poor placental 
transfer, absent gut flora, immature liver function, and inadequate levels in breast 
milk.  
…….. 
The diagnosis is confirmed by reversal of symptoms with vitamin K 
administration.  Parents who refuse vitamin K injection for their newborn should be 
counseled regarding the risk of intracranial hemorrhage. 
 
Patients with impaired platelet function present with mucocutaneous bleeding and 
petechiae in the setting of normal PT, aPTT, and platelet count.  Some causes include 
medications (eg, aspirin, clopidogrel), metabolic problems (eg, uremia, liver disease), 
and congenital disorders (eg, Glanzmann thrombasthenia). 

Hemophilia A & B 
Hemophilia A & B 

Inheritance • X-linked recessive 

Clinical 
features 

• Delayed/prolonged bleeding after mild trauma 
o Hemarthrosis, intramuscular hematomas 
o Gastrointestinal or genitourinary tract bleeding 
o Intracranial hemorrhage 

• Complications: hemophilic arthropathy 

Laboratory 
findings 

• ↑ Activated PTT 
• Normal platelet count & PT 
• Absent or ↓ factor VIII (hemophilia A) or factor IX 

(hemophilia B) activity 

Treatment 
• Factor replacement 
• Desmopressin for mild hemophilia A 

The severity of symptoms depends on the degree of factor deficiency, ranging from 
spontaneous bleeding (eg, intracranial hemorrhage) to delayed postprocedure 
bleeding (eg, oozing from dental extraction site).  Hemarthrosis, or joint 
hemorrhage, is common and typically presents following mild injury with pain and 
swelling in weight-bearing joints (eg, knees, ankles).  Recurrent hemarthroses in the 
same joint can lead to chronic hemophilic arthropathy. 

Initial screening tests for hemophilia include coagulation studies and a complete 
blood count.   

…… 

Bone marrow evaluation is contraindicated in severe hemophilia due to bleeding 
risk. 



A skeletal survey (full body x-ray) is indicated when nonaccidental trauma is 
suspected.   

Disease severity varies 
based on degree of 
factor activity.  Often, 
patients present with 
joint pain and swelling 
following little or no 
trauma due to 
spontaneous bleeding 
into a joint 

(hemarthrosis). Recurrent hemarthroses, can result in long-term complications such 
as hemophilic arthropathy. 

Hemophilic arthropathy refers to joint damage caused by intra-articular 
bleeding.  Hemosiderin deposition within the joint triggers synovial inflammation, 
which leads to fibrosis and destruction of cartilage and bone.  Chronic, worsening 
joint pain and swelling are accompanied by limited mobility on 
examination.  Although severe hemophilic arthropathy may be visible on x-
ray, MRI allows for earlier detection and characterization of the degree of joint 
damage.  Early prophylaxis with factor concentrates can significantly reduce the risk 
of developing arthropathy. 

……. 

Avascular necrosis (AVN) of the femoral head is seen in sickle cell disease (SCD) and 
Legg-Calvé-Perthes disease (LCP).  LCP typically presents with hip pain and limp in 
children age 4-12.  SCD can cause recurrent vaso-occlusive episodes affecting the 
joints. 

Lyme arthritis is caused by Borrelia burgdorferi infection and can present with large 
joint (eg, knee) swelling and limited range of motion.   

Factor VIII deficiency (hemophilia A) treatment is factor VIII replacement therapy 
(eg, recombinant factor VIII infusions through a port).  However, inhibitor 
development occurs in approximately 25% of patients with severe hemophilia A (ie, 
frequent, spontaneous bleeds) as a complication of treatment.  The immune 
system recognizes the infused factor as foreign, forming antibodies that 
interfere with factor function. 



Therefore, an inhibitor should be 
suspected when a patient with 
hemophilia A on factor replacement 
therapy develops increased 
bleeding frequency or has 
hemorrhage refractory to 
treatment.  In addition, because 
factor VIII belongs to the intrinsic 
coagulation pathway, prolonged 
PTT, but normal PT, occurs if factor 
VIII is inhibited.  Regular screening 
for inhibitor development is 
performed when patients with 
severe hemophilia receive factor 
infusions as well as when an 
inhibitor is clinically suspected. 

Treatment of an acute bleed in a 
patient with inhibitor development 
often involves bypassing products 
(eg,  recombinant activated factor 
VII, activated PCC); such 
agents work downstream in the coagulation cascade to promote clotting without the 
need for factor VIII. 

………. 

Acquired von Willebrand disease and disorders of platelet function present with 
bruising and mucosal bleeding rather than with hemarthrosis. 

Fibrinogen (factor I) is in the common final coagulation pathway, and dysfunction 
causes prolonged PT and PTT. 

Heparin-induced thrombocytopenia is due to an autoantibody against heparin and 
typically presents with thrombosis and decreased platelet count. 

Brain tumors 
Clinical features of pineal gland masses 

Parinaud 
syndrome 

• Limited upward gaze 
• Upper eyelid retraction (Collier sign) 
• Pupillary abnormalities (ie, reactive to accommodation 

but not to light) 

Obstructive 
hydrocephalus 

• Papilledema 
• Headache, vomiting 
• Ataxia 



The pineal glandis located in the quadrigeminal cistern and is responsible for 
melatonin 
production.  Pineal gland 
tumors are rare, and germ 
cell tumors account for the 
majority of 
occurrences.  Any 
abnormal pineal growth 
can produce serious 
complications from mass 
effect (eg, Parinaud 
syndrome, obstructive 
hydrocephalus). 

Parinaud syndrome results 
from pressure on the 
pretectal region of the 
midbrain near the superior colliculus and cranial nerve III.  Classic examination 
findings include limitation of upward gaze with a downward gaze preference, 
bilateral eyelid retraction (eg, Collier sign, sclera visible above the superior corneal 
limbus), and light-near dissociation (eg, pupils that react to accommodation but not 
to light). 

Pineal gland masses can also block cerebrospinal fluid flow in the aqueduct of 
Sylvius, causing obstructive hydrocephalus and symptoms of headache and 
vomiting. 

……… 

Pediatric medulloblastomas (red circle) usually arise from the cerebellar vermis and 
present with ataxia and truncal instability from hydrocephalus (red arrow) and mass 
effect.  Medulloblastomas are not associated with Parinaud syndrome. 

Neuroblastomas arise from the 
sympathetic nervous system and are 
usually located in the adrenal glands; 
intracranial tumors are 
rare.  Opsoclonus myoclonus syndrome 
(antibody-mediated "dancing eyes and 
feet") can occur. 

Retinoblastoma is an intraocular tumor 
most common in children age <5.  A 
"trilateral" retinoblastoma consists of 
bilateral retinoblastoma and a pineal 
gland tumor.  It is rare, especially in an 
older child, and typically presents 
with leukocoria. 

 



Craniopharyngioma 

Epidemiology 
• Benign, slow growing 
• Derived from remnants of Rathke pouch 
• Bimodal age distribution (age 5-14 & 50-75) 

Clinical features 

• Optic chiasm compression → bitemporal 
hemianopsia 

• Pituitary stalk compression → endocrinopathies 
o Growth failure in children (↓ TSH or ↓ GH) 
o Pubertal delay in children or sexual dysfunction in 

adults (↓ LH & FSH) 
o Diabetes insipidus (↓ ADH) 

Diagnosis • MRI/CT scan: calcified &/or cystic suprasellar mass 

Treatment • Surgical resection ± radiation therapy (No CTX) 

 

Craniopharyngiomas are low-grade malignancies derived from epithelial remnants 
of Rathke pouch within the pituitary stalk and occur in the suprasellar region 
adjacent to the optic chiasm.  Compression of the optic chiasm can lead to visual 
field deficits including bitemporal hemianopsia, which may cause patients to run into 
the corners of walls or furniture.  Pituitary stalk compression can lead to 
multiple endocrinopathies, including growth 
hormone deficiency and diabetes insipidus (eg, 
polyuria/polydipsia, high-normal serum sodium, 
dilute urine). 

As with most intracranial tumors, 
craniopharyngiomas can also present with 
headache secondary to compression of nearby 
structures or obstructive hydrocephalus. 
Craniopharyngiomas can be seen on MRI and CT 
scan, with calcifications in the vast majority 
of lesions (red arrow). 



…….. 

In empty sella syndrome, the sella 
turcica is often enlarged (red arrow) 
and contains no discernible pituitary 
gland (yellow arrow).  Patients may 
be asymptomatic with an empty sella 
as an incidental finding on imaging or 
present with hypopituitarism but 
would not have calcifications. 

Medulloblastomas are the second 
MC tumor of the posterior fossa 
following astrocytomas in 
children.  These tumors typically 
arise from the cerebellar vermis and 
present with vomiting, headache, 
and ataxia.  Calcifications are not typically seen. 

Pituitary adenomas can also present with bitemporal hemianopsia but would not 
have calcifications within the mass. 

Rathke cleft cysts are also derived from Rathke pouch remnants.  If large, their 
symptoms can be similar to those seen in craniopharyngiomas, but Rathke cleft cysts 
occur in the sellar region and are not typically associated with calcifications. 



Neuroblastoma 
Neuroblastoma 

Pathogenesis 
• Neural crest origin 
• Involves adrenal medulla, sympathetic chain 

Clinical features 

• Median age <2 

• Abdominal mass   

• Periorbital ecchymoses (orbital metastases) 

• Spinal cord compression from epidural invasion 
("dumbbell tumor”) 

• Opsoclonus-myoclonus syndrome 

Diagnostic findings 
• Elevated catecholamine metabolites 
• Small, round blue cells on histology 
• N-myc gene amplification 

Neuroblastoma is a childhood malignancy derived from primitive sympathetic 
ganglia and may arise anywhere along the sympathetic chain or within the adrenal 
medulla.  Classic presentation includes a palpable abdominal mass with systemic 
symptoms (eg, fever, weight loss). 

Patients may also present with periorbital ecchymoses ("raccoon eyes"), which are 
caused by orbital metastases that obstruct palpebral blood vessels.  Opsoclonus, or 
rapid eye movements, is a rare autoimmune paraneoplastic finding that may 
present in conjunction with myoclonus, or rhythmic jerking of the trunk or 
extremities, and is called opsoclonus-myoclonus syndrome. 

….. 

Child abuse should be considered in any child with unexplained or patterned 
bruising.  In particular, a basilar skull fracture can produce periorbital ecchymoses. 

Wilms tumor is the most common pediatric renal malignancy.  Wilms tumor and 
neuroblastoma can present similarly with systemic symptoms and abdominal 
mass.  However, periorbital bruising and opsoclonus are findings associated with 
neuroblastoma. 

 



The tumor arises from neural crest cells, which are precursors to the sympathetic 
ganglia and adrenal medulla, the latter of which is the most common site of 
neuroblastoma. 

Tumor involvement of the cervical paravertebral sympathetic chain can lead to 
ipsilateral Horner syndrome (ie, ptosis, miosis, anhidrosis).  Although sweating is 
often difficult to appreciate in young children, absent facial flushing (ie, 
"harlequin" sign) can be observed in anhidrotic areas. 

Urine and serum catecholamines (VMA acid and HVA) are elevated in the majority 
of patients; tissue biopsy is required for definitive diagnosis. 

….. 

HSV and Lyme disease can affect the facial nerve and cause Bell palsy, resulting in 
unilateral facial droop.  Pupillary response and sweating/flushing are not affected in 
Bell palsy. 

Pheochromocytomas:  Typical findings include an abdominal mass, hypertension, 
and episodes of headache, diaphoresis, and tachycardia. 

G6PD 
Medications that often trigger hemolysis in G6PD deficiency 

Avoid 

• Diaminodiphenyl sulfone (dapsone) 
• Isobutyl nitrite 
• Nitrofurantoin 
• Primaquine 
• Rasburicase 

Use with caution 

• Acetaminophen 
• Acetylsalicylic acid (aspirin) 
• Chloramphenicol 
• Chloroquine 
• Colchicine 
• Diphenhydramine (Benadryl) 
• Glyburide 
• Isoniazid 
• L-dopa 
• Quinine 
• Sulfamethoxazole 
• Trimethoprim 
• Vitamin K 

G6PD = glucose-6-phosphate dehydrogenase. 

Oxidative medications such as nitrofurantoin are particularly likely to trigger 
hemolysis and must be avoided.  Other common oxidative triggers include infections 
(leukocytes release highly oxidative reactive oxygen metabolites) and fava beans 
(metabolized into highly oxidative compounds). 

G6PD deficiency is X-linked and primarily affects male patients.  However, female 
patients who have homozygous mutations or skewed lyonization of heterozygous 



mutations (overexpression of erythrocytes with the mutated X-chromosome) can 
also express the disorder. 

Hereditary 
spherocytosis 

Hereditary spherocytosis 

Epidemiology 
• Usually autosomal dominant 
• Northern European descent 

Clinical presentation 
• Hemolytic anemia 
• Jaundice 
• Splenomegaly 

Laboratory findings 

• ↑ MCHC 
• Negative Coombs test 
• Spherocytes on peripheral smear 
• ↑ Osmotic fragility on acidified glycerol lysis 

test 
• Abnormal eosin-5-maleimide binding test 

Treatment 
• Folic acid supplementation 
• Blood transfusion 
• Splenectomy 

MCHC = mean corpuscular hemoglobin concentration. 

HS is due to an inherited defect in RBC membrane proteins (eg, spectrin, ankyrin), 
which results in fragile, sphere-shaped RBCs that become trapped and hemolyzed in 
the spleen. 

Newborns with HS often have hyperbilirubinemia that requires 
phototherapy.  Although physiologic jaundice is expected in the first week of life 
due to increased RBC turnover 
(shorter fetal RBC lifespan) 
and decreased bilirubin 
clearance, severe 
or prolonged neonatal 
jaundice (>1 week) raises 
suspicion for 
inherited hemolytic 
anemia.  Reticulocytosis on 
bloodwork confirms 
hemolysis, and elevated 
MCHC reflects spherocytosis 
due to membrane loss and 
RBC dehydration.  Other 
laboratory findings include 
low to normal MCV, negative 
direct Coombs test, and spherocytes on peripheral smear. 



Treatment is primarily supportive.  RBC or exchange transfusion may be considered 
for infants with severe hemolysis. 

…….. 

Beta thalassemia does not typically present until after age 6 months when fetal 
hemoglobin decreases.  In addition, MCHC is usually decreased in beta thalassemia. 

Breastfeeding failure jaundice presents in the first week of life with indirect, 
nonhemolytic hyperbilirubinemia due to inadequate breastmilk intake, resulting in 
significant weight loss. 

G6PD deficiency can cause hemolysis and prolonged jaundice in the newborn period 
but is an X-linked disorder more commonly seen in male patients.  In addition, MCHC 
is typically normal. 

HS: Family history of anemia is usually present. HS is the most common hemolytic 
anemia in the northern European population and is usually inherited in 
an autosomal dominant pattern.  HS results in extravascular hemolysis as RBCs pass 
through the splenic circulation. 

Spherocytes burst easily due to their decreased surface-area-to-volume ratio, and 
diagnosis can be confirmed by assessing RBC fragility with either the eosin-5-
maleimide (EMA) binding test (flow cytometry) or acidified glycerol lysis test. 

…… 

Bone marrow evaluation is indicated when multiple cell lines are depressed.   

Clinical manifestations of PNH include hemolytic anemia, cytopenias, and 
hypercoagulability.  However, spherocytes are not seen in PNH. 

HS:  Due to their shape, these abnormal RBCs get trapped and destroyed in the 
spleen. 



Treatment involves supportive care (eg, folic acid, transfusions) and splenectomy for 
severe hemolysis. 

(G6PD deficiency, which can also present with jaundice and splenomegaly and affect 
different family members (X-linked recessive inheritance pattern), would 
cause elevated reticulocytes, negative direct Coombs test, and low (rather than high) 
MCHC.   

……. 

Warm AIHA can present with jaundice and splenomegaly but is characterized by a 
positive direct Coombs test. Autoantibody production is rarely seen in the newborn 
period. 

A patient with HS will have abnormally low reticulocytes in the case of a transient 
aplastic crisis (eg, parvovirus infection).  

HS: defect of RBC membrane proteins (MCly ankyrin), resulting in unstable, round 
(rather than biconcave) red blood cells. 

These fragile spherocytes cannot traverse through tight spaces in the 
microcirculation, such as the spleen, which leads to the classic triad of hemolytic 
anemia, jaundice, and splenomegaly.  Patients can have symptoms at any time of 
life, including the newborn period.  Specifically, neonates may present 
with jaundice on the first day of life and persistent jaundice refractory to standard 
management (eg, phototherapy). 

………….. 

Isoimmune hemolytic disease of the newborn (eg, ABO incompatibility) and AIHA 
can cause anemia, reticulocytosis, indirect hyperbilirubinemia, and positive direct 
Coombs test. 

Aplastic anemia 
Aplastic anemia 

Pathogenesis 
Bone marrow failure due to hematopoietic stem cell 
deficiency (CD34+) 

Causes 

• Autoimmune 
• Infections (eg, parvovirus B19, Epstein-Barr virus) 
• Drugs (eg, carbamazepine, chloramphenicol, 

sulfonamides) 
• Exposure to radiation or toxins (eg, benzene, solvents) 

Clinical & 
laboratory 

findings 

Laboratory studies: Pancytopenia 
• Anemia (fatigue, weakness, pallor) 
• Thrombocytopenia (mucosal bleeding, easy bruising, 

petechiae) 
• Leukopenia (recurrent infections) 
Biopsy: Hypocellular bone marrow with fat and stromal cells 



Acquired aplastic anemia: Most pediatric cases are idiopathic, but insult to the bone 
marrow (eg, radiation, drugs, infection) may be causative in some instances.  Bone 
marrow failure results in pancytopenia: Clinically, patients have pallor and fatigue 
(due to normocytic or macrocytic anemia), easy bruising/bleeding and petechiae 
(due to thrombocytopenia), and fever (due to neutropenia). 

Diagnosis is based on bone marrow biopsy.  Typical findings include profound 
hypocellularity with a decrease in all cell lines and fatty infiltration of 
the marrow.  Immediate therapy includes removal of offending agents (if known) 
and supportive care.  Persistent, severe aplastic anemia requires 
immunosuppression and/or hematopoietic stem cell transplantation. 

……… 

Bone marrow infiltration due to leukemia causes pancytopenia by crowding out 
normal bone marrow elements.  Although the presenting symptoms may be similar 
to those of acquired aplastic anemia, patients with acute lymphoblastic leukemia 
may also have splenomegaly, LAD, and a limp.  Bone marrow examination will show 
infiltrative blasts. 

Diamond-Blackfan anemia, or congenital pure red cell aplasia, presents in the first 
year of life with pallor and poor feeding.  CBC reveals a normocytic or macrocytic 
anemia with reticulocytopenia. WBC and platelet counts are normal.  Patients with 
this condition also frequently have congenital abnormalities of the head or upper 
limbs. 

Fanconi anemia is an inherited bone marrow failure syndrome that presents at age 
4–12 years.  Patients with Fanconi anemia classically have pancytopenia and 
congenital anomalies, such as: 

1. Abnormal skin pigmentation,  
2. Short stature, and  
3. Upper limb abnormalities.   

The initial manifestation is usually thrombocytopenia à followed by neutropenia à 
then anemia. 

Transient erythroblastopenia of childhood is an acquired red cell aplasia that occurs 
in healthy children age 6 months to 5 years (febrile seizures age group).  Typical 
laboratory findings are normocytic normochromic anemia (with hemoglobin levels 
of 3-8 g/dL), an extremely low reticulocyte count, and normal WBC and platelet 
counts. 

Vitamin B12 deficiency is typically seen in patients with restricted diets or GI 
pathology that affects nutrient absorption.  It classically presents with macrocytic 
anemia, glossitis (pain and swelling of the tongue), and neuropsychiatric 
symptoms.  Platelet and WBC counts are typically normal or mildly decreased. 

 

 



DBA 
Diamond-Blackfan anemia 

Pathogenesis • Congenital erythroid aplasia 

Clinical findings 
• Craniofacial abnormalities 
• Triphalangeal thumbs 
• Increased risk of malignancy 

Laboratory findings 
• Macrocytic anemia 
• Reticulocytopenia 
• Normal platelets, white blood cells 

Treatment 
• Corticosteroids 
• Red blood cell transfusions 

This infant has macrocytic anemia, craniofacial anomalies, and triphalangeal 
thumbs consistent with Diamond-Blackfan anemia (DBA).  DBA is caused by 
a congenital (inherited or sporadic) defect of erythroid progenitor cells, which leads 
to increased apoptosis of red blood cells, resulting in profound anemia.  Most 
patients have other anomalies, such as short stature, cleft palate, and webbed neck. 

DBA typically presents in infancy with progressive pallor and poor feeding due to 
anemia, as seen in this patient.  The heart rate increases to meet oxygen demands, 
and a faint systolic ejection (flow) murmur may be heard on examination due to 
increased turbulence across the valves. 

Laboratory testing differentiates the type of anemia.  In contrast to Fanconi anemia 
(pancytopenic bone marrow failure), DBA is a pure red cell aplasia with 
reticulocytopenia and normal platelet and white blood cell counts. Treatment mainly 
involves corticosteroids or transfusion therapy in refractory cases. 

……….. 

Idiopathic aplastic anemia is an acquired disease that results in pancytopenia, not 
pure red cell aplasia.  Common triggers include chemicals (eg, benzene, 
phenylbutazone), drugs (eg, chloramphenicol, sulfonamides), infectious agents (eg, 
viral hepatitis), and ionizing radiation. 

Wiskott-Aldrich syndrome is an X-linked disorder characterized by eczema, 
thrombocytopenia, and hypogammaglobulinemia 

Fanconi Anemia 
Fanconi anemia 

Pathophysiology 
• Inherited DNA repair defect 
• Bone marrow failure 

Clinical findings 

• Short stature 
• Hypo-/hyperpigmented macules 
• Abnormal thumbs 
• Genitourinary malformations 



Laboratory findings 
• Pancytopenia 
• Positive chromosomal breakage testing 

Treatment • Hematopoietic stem cell transplant 

Fanconi anemia (FA), the most common congenital cause of aplastic anemia 
(ie, bone marrow failure, pancytopenia).  FA is typically an autosomal recessive 
disorder caused by a DNA repair defect.  Damaged, unstable DNA impairs normal 
hematopoietic stem cell production and can also lead to increased susceptibility 
to malignancy (eg, leukemia). 

Patients usually present in childhood with signs of thrombocytopenia (eg, bleeding, 
bruising), as in this case, with progression to leukopenia (eg, infections) and anemia 
(eg, fatigue) over time.  Anemia is usually macrocytic due to fetal erythropoiesis that 
occurs during periods of chronic hematopoietic stress.  Additional characteristic 
features of FA include short stature, hyper- or hypopigmentation, and absent 
or hypoplastic thumbs, as seen in this patient.  Additional abnormalities of the hand 
may include polydactyly or a flat thenar eminence. 

Diagnosis of FA is made by demonstrating chromosomal breakage following DNA 
exposure to interstrand crosslinking agents.  Definitive treatment is hematopoietic 
stem cell transplantation. 

…….. 

Benzene, found in solvents, polishes, and gasoline, is an industrial chemical that can 
cause chromosomal breakage and aplastic anemia.   

Sickle cell disease 

 

Sickle cell disease (SCD) results from a mutation in the beta globin gene for 
hemoglobin, resulting in a valine for glutamic acid substitution and the production of 
sickle hemoglobin (HbS).  In contrast to healthy individuals (who have ~99% 
hemoglobin A), patients with SCD have HbS as the predominant hemoglobin type 
(85%-95%) and an elevated fetal hemoglobin (HbF) concentration (5%-15%) due to 
the prolonged lifespan of HbF-containing red blood cells. 



Hydroxyurea is a chemotherapy agent used in SCD to decrease the frequency of 
vaso-occlusive pain crises.  Hydroxyurea works by further increasing the amount of 
HbF in circulation, which dilutes the number of sickled cells in circulation and 
reduces vaso-occlusive episodes, the need for transfusions, and episodes of acute 
chest syndrome.  Although patients with SCD typically have HbF concentration 5%-
15%, those with SCD on hydroxyurea (as this patient) will often have HbF >15%.  This 
elevation in HbF also explains the slightly lower HbS concentration seen in these 
patients (compared to a patient with SCD not on hydroxyurea). 

In addition, the major adverse effect of hydroxyurea is myelosuppression à 
neutropenia.  Any myelosuppression is generally reversible with discontinuation of 
the medication but may predispose the 
patient to infection. 

…….. 

Sickle cell trait: Patients are generally asx, 
although they may experience hematuria, 
splenic infarction at high altitudes, and 
sudden death with significant exercise. 

The pattern of half HbS and half hemoglobin C 
is seen in hemoglobin SC.  Individuals 
experience similar complications (eg, pain 
crises) as those with SCD but at a lower rate and with decreased severity (eg, splenic 
sequestration/infarction in adolescence rather than early childhood). 

Management of sickle cell anemia 

Maintenance 

• Vaccination 
• Penicillin (until age 5) 
• Folic acid supplementation 
• Hydroxyurea (for patients with recurrent vaso-occlusive 

crises) 

Acute pain 
crises 

• Hydration 
• Analgesia 
• +/- Transfusion 

The hallmark of sickle cell disease (SCD) is recurrent, acute, painful episodes due to 
vaso-occlusion.  Acute management consists of hydration and analgesia with 
NSAIDs and opioids. 

Hydroxyurea is indicated in patients with: 

1. Frequent pain crises,  
2. History of acute chest syndrome, and/or  
3. Severe symptomatic anemia.   

The major beneficial effect of hydroxyurea is to increase fetal 
hemoglobin.  Hydroxyurea also decreases the risk of acute chest syndrome, 
incidence of pain crises, and the need for blood transfusions. The primary dose-



limiting side effect of hydroxyurea is myelosuppression (eg, neutropenia, anemia, 
thrombocytopenia), but it is otherwise relatively safe. 

……. 

Patients with SCD commonly develop renal disease due to sickling of RBCs in the 
renal medulla.  Hydroxyurea is a rare cause of AKI, and patients with SCD presenting 
with AKI should be evaluated for alternative etiologies of AKI (eg, use of NSAIDs, 
papillary necrosis). 

Iron overload can also occur as a result of chronic RBC transfusions.  Chronic iron 
overload can result in hemosiderosis-related cirrhosis and cardiomyopathy, and iron 
chelation therapy should therefore be used in patients with SCD who require 
chronic transfusion therapy for severe symptomatic anemia. 

Osteonecrosis in patients with SCD refers to the chronic loss of cartilage and bony 
tissue at the femoral heads due to AVN. Patients have progressive hip pain on 
weight-bearing.  Hydroxyurea has no known negative effects on bone formation or 
growth. 

Patients with SCD are at increased risk for stroke.  Hydroxyurea has been shown to 
improve transcranial Doppler ultrasound flow (a corollary for risk of stroke in 
patients with SCD).  Hydroxyurea also decreases the risk of recurrent strokes in 
patients with SCD. 

Although blood banks routinely screen all products for disease, patients who require 
blood transfusions are at a slightly increased risk of acquiring viral infections (eg, 
HIV, hepatitis C).  The neutropenia associated with hydroxyurea should not increase 
the risk of viral infection. 

Patients with sickle cell anemia become functionally hyposplenic at an early age due 
to splenic autoinfarction.  Thus, they are more susceptible than other patients to 
infection with encapsulated organisms.  Vaccination with the conjugated S 
pneumoniae vaccine decreases the incidence of invasive infections caused by this 
organism.  Twice daily administration of prophylactic penicillin should also be given 
to children with sickle cell disease until they reach five years of age. 

…. 

Folic acid supplementation has often been recommended for patients with sickle cell 
anemia.  This practice has recently come into question over fears that folic acid 
supplementation may conceal vitamin B12 deficiency.  

The common vaccinations of childhood that use bacterial toxoids include tetanus 
and diphtheria 

Acute severe anemia in sickle cell disease   

Cause Retics Key features 



Aplastic crisis ↓ 
• Transient arrest of erythropoiesis 
• Secondary to infection 

(eg, parvovirus B19) 

Splenic 
sequestration 

crisis 
↑ 

• Splenic vaso-occlusion → rapidly enlarging 
spleen 

• Occurs in children prior to autosplenectomy 

A patient with sickle cell disease (SCD) has a markedly enlarged spleen and signs of 
shock (eg, tachycardia, hypotension), findings consistent with a splenic 
sequestration crisis, or RBCs pooling in the spleen.  Splenic sequestration is a 
common complication of SCD in younger patients whose spleens have not yet 
become fibrotic from recurrent vaso-occlusion and infarction (ie, autosplenectomy). 

RBC sequestration in the spleen leads to severe, acute anemia and splenic 
engorgement, resulting in clinical findings of pallor, LUQ pain, and splenomegaly.  If 
untreated, splenic sequestration can progress to hypovolemic shock, as a significant 
portion of the total blood volume is trapped in the spleen.  Classic laboratory 
findings include severe normocytic anemia, compensatory reticulocytosis, 
and thrombocytopenia (as platelets are also trapped in the spleen).   

Treatment includes: 

4. Correction of hypovolemia with isotonic fluids,  
5. Small-volume transfusions, and eventual  
6. Splenectomy. 

………. 

Bone marrow suppression, MCly from viral infection, can result in decreased 
reticulocyte count and thrombocytopenia.  Patients often have signs of 
pancytopenia (eg, pallor, petechiae/bruising) after or during viral infection (eg, 
fever, rash, upper respiratory symptoms).  This patient with sickle cell anemia and a 
rapidly enlarging spleen more likely has splenic sequestration crisis. 

Aplastic crises in SCD arrest erythrocyte production and result in severe 
anemia.  Reticulocyte counts are low, and platelet counts are typically normal 
(although a slight decrease is sometimes seen due to bone marrow 
involvement).  Symptoms often develop after infection with parvovirus B19, which 
presents with nonspecific flulike symptoms and a classic erythema infectiosum rash. 

Laboratory findings in iron deficiency anemia may include thrombocytosis and a 
decreased reticulocyte count due to inadequate iron stores.  Patients are typically 
asymptomatic. 

At baseline, patients with SCD typically have a normal platelet count, but the 
reticulocyte count is elevated due to chronic hemolysis.  During acute splenic 
sequestration crisis, platelet trapping typically results in thrombocytopenia. 



This chronic damage and autoinfarction of the spleen leads to functional 
asplenia by age 5 in 
patients with SCD. 

Howell-Jolly bodies.  In 
patients with a history of 
splenectomy or functional 
asplenia. Howell-Jolly 
bodies would be an 
expected finding on 
peripheral smear.  They 
appear as small purple 
dots within the red blood 
cell. 

……….  

ß Basophilic stippling (black 
arrows) represents ribosomal 
precipitates that appear as blue 
granules of various sizes 
dispersed throughout the 
cytoplasm of red blood cells.  It 
is seen with thalassemias as 
well as lead or heavy metal 
poisoning.  

Helmet cells, 
or schistocytes (black arrows), 
are fragmented red blood 

cells.  Their presence suggests traumatic microangiopathic hemolytic conditions such 
as disseminated intravascular coagulation, hemolytic uremic syndrome, and 
thrombotic thrombocytopenic purpura.  Helmet cells are not typically seen in SCD as 
this hemolysis is intrinsic. 

Individuals with sickle cell trait are generally asymptomatic and can lead a healthy 
life.  Although patients are at increased risk for renal issues, the most common of 
these is painless microscopic or gross hematuria that results from sickling in the 
renal medulla.  Hyposthenuria (impairment in concentrating ability) is also common 
and can present as nocturia and polyuria.  Less commonly, there may be an 
increased risk of urinary tract infections, particularly during pregnancy. 
Splenic infarctions are uncommon but can occur at high altitudes. 



An acute drop in hemoglobin accompanied by a low reticulocyte 
count (<1%) without splenomegaly is consistent with an aplastic crisis, which is 
characterized by a sudden halt in red blood cell production (erythropoiesis).  Anemia 
is typically severe (<6 g/dL) and patients may have pallor, fatigue, and a functional 
systolic murmur (due to hyperdynamic blood flow).  White blood cell and platelet 
counts are typically normal. 

The most common cause of an aplastic crisis is parvovirus B19, which infects and 
destroys erythrocyte precursors.  Aplastic crises generally present before age 15 as 
parvovirus outbreaks are most common in school-age children.  Although erythema 
infectiosum (ie, fever, rash) is the classic presentation in children, parvovirus B19 
infection can result in an aplastic crisis with no preceding viral symptoms.  Blood 
transfusions are the mainstay of treatment. 

…… 

Acute chest syndrome is caused by pulmonary vasoocclusion or infection, and is 
characterized by fever, chest pain, and a new infiltrate on chest radiograph.   

Aplastic anemia, in contrast to aplastic crisis, causes pancytopenia (eg, 
thrombocytopenia, anemia, leukopenia) due to bone marrow failure; the name 
"aplastic anemia" is a misnomer as manifestations are not limited to 
anemia.  Aplastic anemia can be congenital (eg, Fanconi anemia) or acquired (eg, 
drug-induced, autoimmune). 

Both primary (eg, idiopathic) and secondary (eg, systemic lupus erythematosus) 
causes of autoimmune hemolytic anemia present with a dramatic decrease in 
hemoglobin. 

Patients with SCD are at risk for cardiac disease due to increased cardiac output 
secondary to chronic anemia and infarction of myocardial 
microvasculature.  Infarction is more likely in adults and typically presents with chest 
pain. 

Splenic sequestration, a condition that occurs in patients with SCD whose spleens 
have not yet autoinfarcted, is caused by vasoocclusion and pooling of red blood cells 
in the spleen.  Splenic sequestration can cause acute severe anemia; however, 
patients have an elevated reticulocyte count and a rapidly enlarging spleen. 

Avascular necrosis 

Etiology 

• Steroid use 
• Alcohol abuse 
• Systemic lupus erythematosus 
• Antiphospholipid syndrome 
• Hemoglobinopathies (eg, sickle cell) 
• Infections (eg, osteomyelitis, HIV) 
• Renal transplantation 
• Decompression sickness 



Clinical manifestations 
• Groin pain on weight bearing 
• Pain on hip abduction & internal rotation 
• No erythema, swelling, or point tenderness 

Laboratory findings 
• Normal white blood cell count 

• Normal ESR & CRP 

Radiologic imaging 
• Crescent sign seen in advanced stage 
• MRI is most sensitive modality 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 

Osteonecrosis is a common complication of SCD secondary to red blood cell sickling, 
microinfarctions, and bone hyperplasia.  The most common sites are 
the humeral and femoral heads.  Clinical features typically include chronicgroin, 
buttock, or thigh pain that initially occurs with weight bearing but progresses to 
occurring at rest.  Examination demonstrates pain and limited range of motion with 
internal rotation and abduction of the hip.  Because it is a chronic, noninflammatory 
process, avascular necrosis does not present with erythema or warmth of the joints, 
leukocytosis, or elevated inflammatory markers.  X-rays of the hip may appear 
normal early in disease, and MRI should be performed to confirm the diagnosis. 

……. 

Splenic dysfunction in patients with SCD predisposes them to infections with 
encapsulated organisms (eg,Streptococcus pneumoniae, Haemophilus 
influenzae, Neisseria meningitidis).  Given this patient's chronic pain, lack of fever, 
and normal white blood cell count, septic arthritis is very unlikely. 

ß Slipped capital femoral epiphysis 
(SCFE) results in displacement of the proximal 
femur due to external shearing forces (eg, 
obesity, trauma).  Patients with SCFE typically 
report hip or groin pain with weight 
bearing.  Because SCFE relies on an open 
growth plate, it is more common in younger 
adolescents. 

 

Femoral neck fractures can predispose to avascular necrosis as they may disrupt 
vascular flow to the femoral head.  These fractures, however, typically occur in older 
adults and are associated with known trauma.   

Osteosarcoma is a malignancy that typically presents in adolescents with subacute 
or chronic lower extremity pain.  Osteosarcoma typically involves the distal femur or 
proximal tibia, however, and patients with SCD are not at higher risk of 
osteosarcoma than the general population. 

Reactive arthritis presents with asymmetric arthritis most commonly in the lower 
extremities after a preceding gastrointestinal infection or genitourinary infection.   



Patients with sickle cell disease (SCD) are at high risk for sepsis from S 
pneumoniae, H influenzae, and N meningitidis. 
…………… 
H influenzae and N meningitidis are encapsulated organisms that can cause sepsis in 
patients with SCD; however, they are extremely rare in vaccinated patients.  In 
contrast, S pneumoniae remains a common cause of sepsis despite immunization 
due to non-vaccine serotypes. 

Common etiologies of pediatric stroke 

• Sickle cell disease 
• Prothrombotic disorders 
• Congenital cardiac disease 
• Bacterial meningitis 
• Vasculitis 
• Focal cerebral arteriopathy 
• Head/neck trauma 

A patient presents with acute, FND, which should raise concern for stroke.  Clinical 
features of stroke typically include focal weakness, hemiparesis, aphasia, seizures, 
or AMS.  Although stroke is more common in older adults, it can occur in children, 
and the MCC of pediatric stroke is sickle cell disease (SCD).  In addition, history of 
adoption from Nigeria, a country with a high prevalence of SCD, raises the likelihood 
of SCD.  SCD is an autosomal recessive disorder in which a mutation in the beta 
globin chain of hemoglobin results in hemoglobin polymerization, red blood cell 
deformation, and microvascular occlusion.  Diagnosis of SCD is made via hemoglobin 
electrophoresis, which can confirm the presence of sickle hemoglobin. 

Chronic vasoocclusion can result in endothelial damage, intimal proliferation, and 
eventual vascular stenosis, which increases the risk of cerebral ischemia, resulting in 
stroke.  If concern for stroke exists, an MRI should be performed to confirm the 
diagnosis. 

…………… 

The inflammation present in bacterial meningitis can result in vascular thrombosis 
and cerebral ischemia.  Diagnosis is confirmed by bacterial culture of the 
cerebrospinal fluid.  In the absence of fever, neck stiffness, or photophobia, 
meningitis is unlikely. 

Cardiac disorders, most commonly congenital, can cause ischemic stroke via many 
mechanisms, including cerebral ischemia from decreased cardiac output, paradoxical 
emboli (venous clot shunted across septum to arterial circulation), infective 
endocarditis with septic emboli, and intracardiac thrombus.  Echocardiography can 
assess cardiac anatomy and function, but cardiac disorders are unlikely without 
known cardiac history or murmur. 

Seizures can be followed by Todd paralysis, which is focal weakness or paresis that 
typically resolves in minutes to hours after the event.  EEG can assess for 
intermittent seizures or generalized slowing. 



Mitochondrial myopathies, specifically mitochondrial encephalopathy with lactic 
acidosis and stroke-like episodes (MELAS), can present with acute neurologic 
changes, including hemiparesis.  Muscle biopsy can confirm this diagnosis.  These 
myopathies are much less common than SCD.  Further noninvasive workup (eg, 
serum lactate/pyruvate, creatine kinase) must be performed before biopsy even if 
MELAS is suspected. 

Urea cycle disorders result in hyperammonemia, which can cause acutely 
AMS.  Most urea cycle disorders are diagnosed in the newborn period, and 
hyperammonemia leads to generalized confusion, not focal weakness. 

Differential diagnosis of bone pain in sickle cell disease 

Cause Vaso-occlusive crisis Osteomyelitis 
Avascular 
necrosis 

Clinical 
features 

Acute, severe pain 
 
Pain >1 site (eg, 
dactylitis) 
 
+/- Low-grade fever 
 
Erythema & warmth 
 
May be preceded by 
trigger (eg, 
dehydration) 

Acute or subacute 
pain 
 
Focal pain at 1 site 
(eg, long bone) 
 
Prolonged fever 
 
Erythema & warmth 
 
Positive blood 
culture 

Chronic, 
worsening 
pain (eg, 
femoral 
head) 
 
Absence of 
fever 
 
Absence of 
warmth or 
erythema 

Dactylitis (hand-foot syndrome) can be the earliest manifestation of vaso-
occlusion in sickle cell disease (SCD).  Vaso-occlusion of the blood vessels supplying 
the metacarpals and metatarsals occurs secondary to polymerization of sickled 
hemoglobin and increased red blood cell adhesion.  This syndrome usually presents 
at age 6 months to 4 years with an acute onset of pain and symmetric swelling of 
the hands and feet.  Low-grade fever is sometimes present. 

Initial radiographs reveal only soft tissue swelling, although in recurrent episodes 
they can reveal a mottled appearance of bone.  Although most children with SCD in 
the US are diagnosed by hemoglobin electrophoresis on newborn screening, the 
presence of dactylitis in a previously healthy child should prompt evaluation for 
SCD.  Treatment involves hydration and pain control. 

…………… 

Systemic juvenile idiopathic arthritis (JIA) can present in early childhood with joint 
pain but MCly presents with rash, high fever, and large joint involvement.  Other 



autoimmune disorders (eg, psoriatic 
arthritis, ankylosing spondylitis) that 
can cause dactylitis classically occur in 
older children and adults. 

Hypertrophic osteoarthropathy is a 
clinical syndrome comprising digital 
clubbing and bony swelling of the toes 
and fingers.  Most commonly caused by 
pulmonary diseases (eg, cystic fibrosis) 
or malignancy, these changes develop 
chronically and are typically seen in older children or adults. 

Avascular necrosis, or osteonecrosis, of the femoral or humeral head: It presents 
with chronic, progressive hip pain with weight-bearing. 

Patients with SCD have poor splenic function and are thus prone to developing 
bacterial infections, including osteomyelitis.   

Asplenia A patient has single, round, blue inclusions within RBCs on peripheral smear, 
consistent with Howell-Jolly bodies. These bodies are retained RBC nuclear 

remnants that are typically removed 
by the spleen.  The presence of 
Howell-Jolly bodies usually indicates 
either physical absence of the spleen 
(ie, asplenia) due to congenital 
absence or surgical removal 
or functional hyposplenism due to 
splenic autoinfarction (eg, sickle cell 
disease), infiltrative disorders of the 
spleen (eg, sarcoidosis), or splenic 
congestion (eg, thrombosis). 

Both asplenia and functional 
hyposplenism increase the risk of sepsis because the spleen is normally responsible 
for clearing bacteria, particularly encapsulated organisms.  However, splenectomy 
may be indicated in cases of chronic hemolysis. 

…………….. 

Precipitation of ribosomal 
ribonucleic acid is seen in patients 
with lead poisoning.  In contrast to 
the single, blue, peripherally-
located inclusion characteristic of a 
Howell-Jolly body, basophilic 
stippling appears as multiple, 
scattered, blue granules within the 
RBC cytoplasm. 



HL Reed-Sternberg cells (large, multinucleated lymphocytes) on lymph node biopsy, 
characteristic of Hodgkin lymphoma (HL), the most common cancer that occurs 
during late adolescence (age 15-19).  HL typically presents with systemic B 
symptoms (eg, prolonged fever, night sweats, weight loss) and painless, 
firm lymphadenopathy (though nodes may be tender if rapidly 
enlarging).  Although cervical lymphadenopathy is common with infectious 
processes, a large supraclavicular node is highly suspicious for malignancy. 

Chest x-ray is performed to evaluate for a mediastinal mass, which is present in the 
majority of patients with HL and can lead to compressive symptoms (eg, dysphagia, 
dyspnea) if it is large.  Lymph node biopsy is diagnostic; the presence of Reed-
Sternberg cells is specific for HL.  With combination chemotherapy, children and 
adolescents have an excellent prognosis (>85% cure rate). 

……… 

HL is more common among patients with HIV (compared to those without) but is 
typically associated with prolonged immunosuppression; therefore, it is unlikely to 

develop 
concomitantly with 
acute HIV 
infection. Acute HIV 
can cause fever and 
lymphadenopathy, 
pharyngitis, rash, and 
diarrhea are usually 
also present; in 
addition, 
lymphadenopathy in 
HIV typically involves 
the axillary, cervical, 
and occipital nodes. 

……………….. 

 Cat scratch disease 
(Bartonella henselae) 
presents with a 
papular skin lesion, 
fever, and ≥1 enlarged 

regional lymph nodes.  Histopathology shows nonspecific lymphoid hyperplasia and 
areas of necrosis. 



Sarcoidosis and tuberculosis 
(TB) can cause fever, weight 
loss, and lymphadenopathy, but 
pulmonary manifestations (eg, 
cough) are often also 
present.  Biopsy 
of sarcoidosis shows 
noncaseating granulomas, 
whereas biopsy of TB shows 
caseating granulomas (brackets) 
and multinucleated giant cells 
(arrow). → 

 

ALL 
Acute lymphoblastic leukemia 

Epidemiology 
• MC childhood cancer 
• Peak age: 2-5 years 
• Male > female 

Clinical 
features 

• Nonspecific systemic symptoms 
• Bone pain 
• LAD 
• HSM 
• Pallor (from anemia) 
• Petechiae (from thrombocytopenia) 

Diagnosis • Bone marrow biopsy with >25% lymphoblasts 

Treatment • Multidrug chemotherapy 

Bone pain is caused by leukemic infiltration of the bone marrow and typically affects 
the long bones (eg, femur, tibia).  At night, the dull pain is often more noticeable, 
and during the day, children may limp or refuse to walk.  The invasion of cancerous 
cells in the bone marrow also results in pancytopenia, with pallor (due to 
anemia) and bruising (due to thrombocytopenia); it also would explain leukopenia 
(although ALL is classically associated with leukocytosis).  In addition, fever is a 
common nonspecific finding, LAD and hepatosplenomegaly can occur with 
extramedullary leukemic spread. 

Bone marrow evaluation is the gold standard for diagnosis.  In normal 
marrow, blasts (immature cells) make up <5% of cells; the presence of >25% 
lymphoblasts is diagnostic of leukemia.  Immunophenotyping of these cells via flow 
cytometry can help determine the type of leukemia.  Treatment involves multidrug 
chemotherapy. 



Diagnosis is confirmed by >25% 
lymphoblasts on bone marrow 
biopsy.  With treatment (ie, 
multidrug chemotherapy), 
prognosis is favorable in children, 
with a 5-year survival rate of 
>85%. 

……….. 

In contrast to the hypercellular 
bone marrow of ALL, the 
hypocellular bone marrow of 
aplastic anemia does not typically cause pain.  In addition, splenomegaly is 
uncommon with aplastic anemia. 

Juvenile idiopathic arthritis is characterized by joint pain, swelling, and morning 
stiffness. Bony tenderness is not associated. 

Osteomyelitis is a bone infection that can present with fever, leukocytosis, bone pain 
localized to the site of infection, and refusal to bear weight.   

Fever, fatigue, lymphadenopathy, splenomegaly, and pancytopenia can be seen in 
HIV and infectious mononucleosis caused by Epstein-Barr virus.  However, 
lymphadenopathy associated with nonmalignant illnesses is typically tender, and the 
presence of bone pain makes leukemia more likely. 

About half of patients with ALL have a normal white blood cell count (<10,000/mm3), 
but other patients may have significant leukocytosis (>50,000/mm3).  Circulating 
blasts (immature lymphocytes) are usually seen on the peripheral smear. 

Diagnosis is confirmed by the presence of >25% lymphoblasts on bone marrow 
biopsy.  Flow cytometry from the bone marrow distinguishes the cell of origin (B cell 
or T cell). 

… 

 Burkitt lymphoma is a 
neoplasm of mature B cells 
associated with Epstein-Barr 
virus infection.  Patients typically 
have a mass involving the 
mandible or abdominal 
viscera.  Histological examination 
shows a characteristic "starry sky 
appearance." 

CLL: median age is 70 

Hodgkin lymphoma is a malignancy of germinal center B cells.  Patients may have 
fever and lymphadenopathy, usually with a mediastinal mass on chest x-ray.  This 
patient's chest x-ray is clear. 



 About half of patients with ALL 
have bruising, petechiae (image), 
and mucosal bleeding (eg, oozing 
from the gums) as a result of cancer 
cells infiltrating the bone marrow 
and impairing platelet 
production.  Bone marrow failure 
leads to pallor and fatigue (from 
anemia) and recurrent infections 
(from neutropenia). 

In addition, the spread of leukemic cells out of the bone marrow can cause the liver, 
spleen, and lymph nodes to enlarge.  In contrast to infectious causes 
of lymphadenopathy, malignant nodes are typically firm and nontender.  Bone 
marrow biopsy (BMB) is diagnostic. 

……………….. 

Factor XIII deficiency is a rare disorder that typically presents in the neonatal period 
with bleeding from the umbilical stump. 

Macrocyric 
anemia 

Folate deficiency anemia 

Etiology 

• Chronic hemolysis (eg, sickle cell disease) 
• Poor dietary intake 
• Malabsorption (eg, gastric bypass) 
• Medications (eg, methotrexate, phenytoin) 

Clinical features • Dyspnea, fatigue, pallor, weakness 

Laboratory 
findings 

• Macrocytic anemia 
• Poor reticulocyte response (low to normal) 
• Hypersegmented neutrophils 
• Low serum folate 

Treatment • Folic acid supplementation 

Due to ineffective erythropoiesis, the expected reticulocytosis is absent and an 
inappropriately low reticulocyte count is seen (ie, low corrected reticulocyte 
count).   

 

……. 



In patients with SCD, aplastic crisis typically occurs due to parvovirus B19 
infection.  Erythropoiesis is halted, resulting in severe, acute (<2 weeks) normocytic 
anemia with decreased reticulocyte count. 

Hyperhemolytic crisis in SCD refers to severe, acute, normocytic hemolytic anemia 
with increased reticulocytosis.   

Splenic sequestration (due to splenic vaso-occlusion and red blood cell pooling) 
presents in patients with SCD as a rapidly enlarging spleen, abrupt anemia, and 
increased reticulocyte count.  Splenic sequestration typically occurs in young 
children prior to autoinfarction of the spleen. 

Microcytic anemia 
Iron deficiency anemia & thalassemias 

Parameter 
Iron 

deficiency 
anemia 

Alpha-
thalassemia 

minor 

Beta-
thalassemia 

minor 

MCV ↓ ↓ ↓ 

RDW ↑ N N 

RBCs ↓ N N 

Peripheral 
smear 

Microcytosis, 
hypochromia 

Target cells Target cells 

Serum iron 
studies 

↓ Iron & 
ferritin 
↑ TIBC 

N/↑ iron & 
ferritin (RBC 
turnover) 

N/↑ iron & 
ferritin (RBC 
turnover) 

Response to iron 
supplementation 

↑ Hgb 
No 
improvement 

No 
improvement 

Hemoglobin 
electrophoresis 

N N 
↑ Hemoglobin 
A2 

MCV = mean corpuscular volume; RBCs = red blood cells; RDW = red blood cell 
distribution width; TIBC = total iron-binding capacity. 



The MCCs of microcytic anemia in children are IDA and thalassemia. Alpha- and 
beta-thalassemia minor (also known as thalassemia trait) are often asymptomatic 
and found incidentally on laboratory testing.  Patients with thalassemia minor are 
often diagnosed by universal screening for anemia around age 1. 

Both types of thalassemia minor 
are characterized by abnormally 
small RBCs, reflected by a low 
MCV.  A normal RDW and 
normal-to-elevated total RBCs 
typically result in a Mentzer 
index (MCV/RBC) 
<13.  Reticulocyte count may be 
slightly elevated due to a 
compensatory bone marrow 
response to anemia. 

Iron studies are typically 
performed to exclude iron 
deficiency anemia.  Increased RBC turnover in thalassemia minor may result in 
slightly increased serum iron and ferritin levels. In addition, a peripheral smear 
of thalassemia shows target and teardrop cells. 

…….. 

Anemia of chronic disease is typically normocytic and normochromic but can be 
mildly microcytic; reticulocyte count is low. 

Folate deficiency: poor dietary 
intake of vegetables or with 
increased requirements due to 
chronic hemolysis. 

Hereditary spherocytosis is à 
reticulocytosis, a normal or 
slightly low MCV, a normal-to-
elevated 
RDW, and spherocytosis. 

Iron deficiency anemia is the 
most common cause of 
microcytic anemia in children 
and is often caused by excessive cow's milk intake (>700 mL [24 oz] 
daily).  Distinguishing laboratory findings include an increased RDW, a Mentzer index 
>13 (due to a decline in RBC count), and a low reticulocyte count. 

 Iron deficiency is typically due to the introduction of cow, goat, or soy milk before 
age 1 and inadequate consumption of iron-rich foods.  In older children and adults, 



the cause is usually 
chronic blood loss from 
the gastrointestinal 
tract. Anisocytosis 
might be seen. 

……. 

Sideroblastic anemia is 
characterized by 
increased serum iron 
levels and normal TIBC. 

Iron deficiency is the MC nutritional deficiency in children.  An infant's iron stores 
are affected by the maternal iron stores, prenatal or perinatal hemorrhage, and the 
gestational age of the infant at delivery; also, prematurity is a risk factor for iron 
deficiency.  Term infants usually have adequate iron stores for the first 6 months of 
life.   

After 6 months, inadequate dietary intake becomes the MCC of iron 
deficiency.  Early introduction or excessive intake of cow's milk is problematic as 
cow's milk has low iron content and bioavailability and can cause occult intestinal 
blood loss in infants.  Children should not be started on cow's milk until age 1 year, 
and children age ≥1 year should consume <24 ounces/day (ie, consumption of >24 
ounces [700 mL]/day is a risk factor for iron deficiency).  A typical glass is about 8 
ounces. 

Children with iron deficiency are often asymptomatic and may not have telltale 
symptoms such as pica, fatigue, or pallor.  Therefore, universal screening is 
recommended by age 1 year, and the diagnosis is typically based on a CBC, The 
reticulocyte count is classically low (because the bone marrow with iron deficiency 
cannot increase reticulocyte production), although a low (<2%) reticulocyte index 
(retic count × hematocrit / normal hematocrit) is a better indicator of 
hypoproliferative anemia.  A peripheral smear would be expected to 
show microcytic hypochromicerythrocytes, although it is usually not needed in the 
initial workup.  Further testing (eg, iron studies) is not necessary in children with 
the classic presentation.  The most cost-effective approach to treatment is empiric 
oral iron therapy.  Hemoglobin should be rechecked in 4 weeks; if the hemoglobin 
level has risen 1 g/dL, the oral iron therapy should be continued for 2-3 months 
after the hemoglobin normalizes to replete iron stores. 

…….. 

Blood transfusions are rarely necessary in the treatment of dietary iron deficiency 
anemia, even when the hemoglobin is as low as 4 g/dL.  Iron therapy should be 
sufficient. 

If the anemia does not resolve with empiric iron therapy and appropriate dietary 
changes, other causes must be considered.  Hemoglobin electrophoresis (for 



hereditary anemias), colonoscopy (for lower gastrointestinal tract bleeding), or 
serum creatinine measurement (for renal disease) may be indicated. 

Iron deficiency anemia (IDA) in young children 

Risk factors 

• Prematurity 
• Lead exposure 
• Age <1 

o Delayed introduction of solids 
(ie, exclusive breastfeeding after 6 months) 

o Cow's, soy, or goat's milk 
• Age >1 

o >24 oz/day cow's milk 
o <3 servings/day iron-rich foods 

Diagnosis 
• Screening hemoglobin at age 1 
• Hemoglobin <11 g/dL, ↓ MCV, ↑ RDW 

Treatment • Empiric trial of iron supplementation 

MCV = mean corpuscular volume; RDW = red blood cell distribution width. 

Cow's milk has low iron content.  In addition, the bioavailability of that iron is poor 
because the calcium and caseinophosphopeptide found in cow's milk interfere with 
intestinal absorption of dietary iron.  Also, consuming large volumes of cow's milk 
replaces the normal intake of iron-rich foods.   

Although severe IDA can impair neurocognitive development, most children are 
asymptomatic and have age-appropriate skills.  

Inadequate iron stores in the bone marrow lead to a low erythrocyte count and the 
production of hypochromic RBCs with a low mean corpuscular 
volume.  However, RBC distribution width (size variability) is elevated because the 
amount of iron available for RBC synthesis varies throughout the day. 

……… 

Distinguishing laboratory findings of IDA include decreased erythrocyte 
count (inadequate synthesis) and elevated red cell distribution width due to variable 
iron levels available throughout the day.  In addition, IDA may be associated 
withreactive thrombocytosis (platelets >400,000/mm3) in response to low red blood 
cell count.  This change is due to megakaryocytes and erythrocytes sharing a 
common progenitor cell. 

Although thalassemia should be on the differential diagnosis for a patient of Greek 
ethnicity with a family history concerning for an inherited thalassemia, if the patient 
also has signs of IDA (heavy menses, decreased erythrocytes, 
thrombocytosis).  Therefore, iron studies are the best next step.  Correction of IDA is 
necessary prior to evaluation of thalassemia with hemoglobin electrophoresis 
because concomitant iron deficiency can lower hemoglobin A2 and mask the 
diagnosis. 



…… 

Bone marrow biopsy should be considered in patients with more than 2 abnormal 
cell lines (eg, anemia, leukopenia, thrombocytopenia) to evaluate for acute leukemia 
or aplastic anemia.  

Lead poisoning can cause microcytic anemia in children with risk factors for lead 
exposure (eg, housing built before 1978, eating dirt/paint chips).  In contrast, this 
patient's home was built in the 1980s. 

Alpha-thalassemia 

Genotype Disorder Clinical features 

1 gene loss 
 (αα/α-) 

Alpha-thalassemia 
minima 

Asymptomatic, silent carrier 

2 gene loss 
(αα/- -) or (α-/α-) 

Alpha-thalassemia 
minor 

Mild microcytic anemia 

3 gene loss 
(α-/- -) 

Hemoglobin H 
disease 

Chronic hemolytic anemia 

4 gene loss 
(- -/- -) 

Hydrops fetalis, 
hemoglobin Barts 

HOHF, anasarca, death in 
utero 

Normal hemoglobin is a heterotetramer composed of 4 chains: 

• 2 alpha and 2 beta chains in children and adults (adult hemoglobin), or 
• 2 alpha and 2 gamma chains in fetuses and infants (fetal hemoglobin) 

In patients with alpha-thalassemia, ≥1 alpha genes are deleted.  When 3 genes are 
lost (α-/--), a condition known as hemoglobin H disease, the nonalpha chains 
accumulate into homotetramers; in children and adults, these homotetrameters 
are composed of beta chains (hemoglobin H) whereas, in fetuses and infants, they 
are composed of gamma chains (hemoglobin Barts). 

Hemoglobin H disease usually presents in infancy with chronic hemolysis due to a 
shorter RBC lifespan and increased splenic sequestration.  Elevated erythrocyte 
count and reticulocytosis occur as the bone marrow attempts to replenish 
hemolyzed RBCs.  However, RBCs are microcytic (mean corpuscular volume <80 
µm3) and hypochromic because hemoglobin accounts for the majority of RBC 
volume.  Characteristic findings on peripheral smear include abundant target cells as 
a result of the reduced RBC volume. 

The presence of gamma tetramers (hemoglobin Barts) on hemoglobin 
electrophoresis should raise suspicion for alpha-thalassemia; it is classically 
associated with hydrops fetalis, the most severe form of alpha-thalassemia, which is 
due to 4 alpha gene loss (--/--) and typically leads to death in utero. 

…….. 



Hereditary spherocytosis: 
Erythrocyte count is decreased 
due to destruction of 
spherocytes in the spleen. 

 Secondary erythrocytosis is 
characterized by an increase in 
immature erythrocytes 
(polychromasia) in response 
to hypoxia or tumor.   

 

 

 

 

  Iron deficiency causes 
a microcytic, 
hypochromic anemia similar to 
thalassemia.  However, 
decreased RBC production due 
to inadequate iron stores 
results in a low erythrocyte 
count and pencil cells on 
peripheral smear. 

Hemoglobin electrophoresis patterns in sickle cell & beta-thalassemia 

Condition 
Hemoglobin 

A 
Hemoglobin 

A2 
Hemoglobin 

F 
Hemoglobin 

S 

Normal 95%-98% ~2.5% <1% Absent 

Beta-
thalassemi

a minor 
↓ ↑ Near normal Absent 

Beta-
thalassemi

a major 
Absent ↑↑ ↑↑ Absent 

Sickle cell 
trait 

↓↓ Near normal Near normal ↑ 

Sickle cell 
disease 

Absent Near normal ↑↑ ↑↑ 



Beta-thalassemia: patients have increased hemoglobin F (two alpha and two 
gamma chains) and hemoglobin A2 (two alpha and two delta chains). 

Since fetal hemoglobin (HbF) predominates in the first few months of life until adult 
hemoglobin (HbA) is synthesized, beta thalassemia major is generally asymptomatic 
in the newborn period.  Patients around age 6-12 months develop fatigue and pallor 
due to microcytic anemia.  Splenic hemolysis of red blood cells (RBCs) can cause 
jaundice, dark urine, and splenomegaly.  If left untreated, patients can develop 
skeletal abnormalities due to extramedullary hematopoiesis. 

Beta-thalassemia major is transfusion-dependent.  The additional iron from 
transfused RBCs increases the risk for iron overload.  Chelation therapy is required 
to avoid damage to the liver, kidneys, and endocrine glands and improve survival. 

Anemia of 
prematurity (AOP) 

Anemia of prematurity (AOP) 
affects most preterm infants, 
and the onset and severity of 
anemia are proportional to the 
degree of prematurity.  After 
delivery, circulating 
erythropoietin (EPO) normally 
decreases due to increased 
oxygen concentration in 
tissue.  Decreased EPO 
causes decreased reticulocyte 
production in bone marrow.  As 
a result, a physiologic RBC nadir 
is expected and occurs at age 2-3 

months in term infants.  In preterm infants, however, low EPO levels are 
exacerbated by short RBC life span (40-50 days) and frequent phlebotomy in the 
NICU. This can result in a significant, early-onset anemia. 

Most infants with AOP are asx. Those who do have symptoms generally have mild 
tachycardia, increased apnea, or poor weight gain. AOP often is a diagnosis of 
exclusion; hemolysis, enzyme defects, hemoglobinopathies, and infection should be 
ruled out. Laboratory studies show decreased Hgb and Hct and a low reticulocyte 
count relative to the degree of anemia. The RBCs appear normal under light 
microscopy. 

Treatment includes minimizing blood draws and ensuring adequate iron intake. RBC 
transfusions can be given if the infant is symptomatic but will further suppress EPO 
levels and delay recovery. Supplemental EPO is not effective in preventing the need 
for transfusions. 



……………. 

G6PD deficiency: The peripheral smear shows Heinz bodies and bite cells. 

Hemolytic disease: jaundice generally develops within 48 hours of birth.  The 
reticulocyte count is increased. 

Sickle cell anemia presents later in infancy when their concentration of fetal 
hemoglobin declines.  During the first 4-6 months of life, the presence of fetal 
hemoglobin protects infants from sickle cell crises. 

Transfusion 
Reactions Immunologic blood transfusion reactions 

Transfusion 
reaction 

Onset* Cause Key features 

Anaphylactic 

Within 
second

s to 
minute

s 

Recipient anti-IgA 
antibodies 

directed against 
donor blood IgA 

Angioedema, hypotension, 
respiratory 
distress/wheezing, 
shock 
 
IgA deficient recipient 

Acute 
hemolytic 

Within 
1 hr 

ABO 
incompatibility 
(often clerical 

error) 

Fever, flank pain, 
hemoglobinuria 
 
Disseminated intravascular 
coagulation (DIC) 
 



Positive Coombs test 

Febrile 
nonhemolytic

 (most 
common 
reaction) 

Within 
1-6 hr 

Cytokine 
accumulation 
during blood 

storage 

Fever & chills 

Urticarial 
Within 
2-3 hr 

Recipient IgE 
against blood 

product 
component 

Urticaria 

Transfusion-
related acute 

lung injury 
(TRALI) 

Within 
6 hr 

Donor anti-
leukocyte 
antibodies 

Respiratory distress 
 
Noncardiogenic pulmonary 
edema with bilateral 
pulmonary infiltrates 

Delayed 
hemolytic 

Within 
days to 
weeks 

Anamnestic 
antibody 
response 

Often asymptomatic 
 
Laboratory evidence of 
hemolytic anemia 
 
Positive Coombs test, 
positive new antibody 
screen 

Graft versus 
host (GVH) 

Within 
weeks 

Donor T-
lymphocytes 

Rash, fever, gastrointestinal 
symptoms, pancytopenia 

*Time after transfusion initiation. 

Acute hemolytic transfusion reaction is a rare but life-threatening reaction typically 
caused by transfusion of mismatched blood (ie, ABO incompatibility), secondary to 
clerical error. Pathogenesis involves recipient antibodies reacting with donor blood 
antigens, causing complement fixation and hemolysis as well as a proinflammatory 
reaction. 

Therefore, patients develop fever, chills, and hypotension within 1 hour after 
transfusion initiation; nonspecific flank pain is also characteristic. Hemolysis 
causes hemoglobinuria and may lead to acute renal failure (ARF; due to acute 
tubular necrosis [ATN]), disseminated intravascular coagulation (DIC; eg, bleeding 
from IV site), and shock.  

Key laboratory findings include: 



1. Positive direct Coombs test;  
2. Pink or dark brown plasma and urine (due to hemolysis); and  
3. Repeat type and crossmatch confirming a mismatch. 

Management includes: 

1. Immediate cessation of transfusion, A 
2. Aggressive IV fluid administration, and  
3. Supportive care. 

……………….. 

Delayed hemolytic transfusion reactions result from an anamnestic antibody 
response to a RBC antigen to which the patient was previously sensitized (eg, 
pregnancy). Patients typically develop extravascular hemolysis days to weeks after 
transfusion. 

Transfusion-transmitted bacterial infection (TTBI), due to bacterial contamination of 
blood products, is characterized by fever, tachycardia, and hypotension around 30 
minutes after transfusion completion. Flank pain is not associated with TTBI. In 
addition, TTBI most commonly occurs with platelet (rather than RBC) transfusions 
because platelets are stored at room temperature, which increases their 
susceptibility to bacterial growth. 

Febrile nonhemolytic transfusion reaction is a common, benign reaction that occurs 
within 1-6 hours after transfusion due to the release of accumulated cytokines in 
stored blood.  Patients develop transient fever and chills.  Hypotension and flank 
pain do not occur. 

Individuals with IgA deficiency are at risk of developing anaphylactic reaction to 
blood products due to preformed anti-IgA antibodies (IgE or IgG) that react against 
donor blood IgA.  Angioedema, hypotension, and respiratory distress (eg, wheezing) 
occur within minutes after transfusion initiation.  

Transfusion reactions 

 Anaphylactic Urticarial 

Mechanism 

• Anti-IgA antibodies (IgG 
or IgE) in IgA-deficient 
patient against donor 
blood IgA 

• Preformed recipient IgE 
antibodies against 
soluble allergen in 
donated plasma 

Onset • Seconds to minutes • Hours 

Findings 

• RD/wheeze 
• Angioedema 
• Hypotension 
• Hives 

• Hives 
• Itching 



Treatment 

• Immediate cessation of 
transfusion 

• Epinephrine 
• Antihistamines, oxygen, 

fluids & vasopressors 

• Immediate cessation of 
transfusion 

• Antihistamines 
• Resume transfusion if 

patient is otherwise asx 

Urticarial transfusion reactions are common and typically mild.  Pathogenesis 
involves histamine release due to preformed recipient IgE antibodies reacting 
against a soluble allergen in the donated plasma, or vice versa (ie, donor IgE against 
recipient allergen). 

Symptoms are limited to hives and/or itching and develop hours after transfusion 
initiation.  In contrast, hives due to anaphylaxis typically occur within minutes of 
transfusion initiation and develop in conjunction with wheezing, angioedema, 
and/or hypotension. 

Management of an urticarial transfusion reaction includes immediate cessation of 
the transfusion and administration of diphenhydramine (ie, antihistamine) if 
urticaria is extensive.  Diagnosis is confirmed if symptoms improve and no signs of 
anaphylaxis develop.  The transfusion can then be resumed without additional 
evaluation. 

… 

Transfusion-transmitted bacterial infection (TTBI) is an uncommon, severe 
complication of transfusion that presents with fever, chills, and hypotension from a 
contaminated blood product (most commonly platelets).  Cultures should be 
obtained from the recipient as well as from the transfused product to identify the 
pathogen and potential source of infection, respectively.   

Acute hemolytic transfusion reaction is a rare but potentially fatal reaction caused 
by mismatched donor and recipient blood (ie, ABO incompatibility) due to clerical 
error.  Classic symptoms include fever, flank pain, hypotension, and dark/pink urine 
(ie, hemoglobinuria). Evaluation typically reveals positive direct antibody (Coombs) 
testing.  In cases complicated by DIC, schistocytes on peripheral blood smear and 
prolonged PT and PTT are also seen.  

Transfusion-associated circulatory overload (TACO) 

Risk factors 
• Age <3 and >60 
• Underlying cardiac or renal condition 
• Large transfusion volume or fast infusion rate 

Clinical features 
(<6 hr following 

transfusion initiation) 

• Respiratory distress (RD) 
• ↑ Heart rate (HR) 
• ↑ Blood pressure (BP) 
• Pulmonary edema (eg, rales) 

Management 
• Respiratory support (eg, oxygen) 
• Diuresis (eg, furosemide) 



Transfusion-associated circulatory overload (TACO) is a reaction that occurs when 
a large volume of blood product is rapidly transfused, leading to fluid 
overload.  Patients with cardiac or renal disorders, as well as children age <3 and 
patients age >60 with chronic anemia, are at increased risk.  For instance, toddlers 
with severe, chronic iron deficiency anemia (IDA) due to excessive milk consumption 
(>24 oz/day) and poor intake of iron-rich foods are susceptible to TACO. 

Symptoms of TACO develop within 6 hours of transfusion initiation and 
include respiratory distress (eg, dyspnea, tachypnea), hypertension, tachycardia, 
and/or pulmonary edema (eg, bilateral crackles).  Signs of heart failure, including S3 
gallop and jugular venous distension (JVD), may be present. Chest x-ray (CXR) is 
often performed to confirm pulmonary edema and exclude other causes of 
respiratory distress (eg, pneumothorax). 

Treatment includes respiratory support (eg, supplemental oxygen) 
and diuresis with furosemide (ie, loop diuretic). In high-risk patients, preventive 
measures may include limiting transfusion volumes, transfusing slowly, and 
administering pretransfusion diuretics. 

……………. 

Antibiotic therapy is used to treat transfusion-transmitted bacterial infections, which 
typically present with fever, rigors, and tachycardia.  These infections most 
commonly occur after platelet transfusions and are unlikely in an afebrile child. 

Epinephrine is given for anaphylaxis, which presents with hypotension, respiratory 
distress, and angioedema within minutes of transfusion initiation.   

Iron chelation therapy (eg, deferoxamine) is used to treat iron overload in patients 
who require chronic transfusions (eg, those with thalassemia). This treatment would 
not be appropriate for this iron-deficient child who has received only 20 mL/kg of 
blood. 

Respiratory support alone is the treatment for transfusion-related acute lung injury 
(TRALI), a transfusion reaction characterized by respiratory distress caused by 
noncardiogenic pulmonary edema.  This condition often presents with hypotension 
and does not cause circulatory overload (eg, S3 gallop, diffuse crackles, HTN). 

Heparin infusion is appropriate for respiratory distress due to pulmonary embolism 
(PE).  However, the presence of an S3 gallop and diffuse crackles is suggestive of 
volume overload.  In addition, it’s unlikely if the patient has no PE risk factors (eg, 
coagulopathy, immobilization). 

Neonatal 
Polycythemia 

Neonatal polycythemia 

Definition • Hematocrit >65% in term infants 

Causes 

• Increased erythropoiesis from intrauterine hypoxia: 
maternal DM, HTN, or smoking; IUGR 

• Erythrocyte transfusion: delayed cord clamping; twin-
twin transfusion 



• Genetic/metabolic disease: hypothyroidism or 
hyperthyroidism; genetic trisomy (13, 18, 21) 

Clinical 
presentation 

• Asymptomatic (most common) 
• Ruddy skin 
• Hypoglycemia, hyperbilirubinemia 
• Respiratory distress, cyanosis, apnea 
• Irritability, jitteriness 
• Abdominal distension 

Treatment 
• Intravenous fluids 
• Glucose 
• Partial exchange transfusion 

IUGR = intrauterine growth restriction. 

Polycythemia is defined as a hematocrit level >65% (>2 SDs above the mean) in term 
neonates. Maternal preeclampsia caused placental dysfunction, resulting in 
intrauterine hypoxia and growth restriction. 

Other than a ruddy/plethoric appearance, most neonates with polycythemia are 
asymptomatic.  As the hematocrit level rises due to postbirth fluid shifts, the 
increased blood viscosity may cause decreased blood flow to organs.  Common 
consequences include lethargy, irritability, and jitteriness.  Severe symptoms include 
respiratory distress, tachypnea, poor feeding, and cyanosis.  The increased RBC 
mass can lead to hypoglycemia and hypocalcemia due to increased cellular 
uptake.  Treatment of polycythemia is hydration by oral feeds or glucose-containing 
parenteral fluids. 

……… 

Dehydration can cause elevated hematocrit levels due to 
hemoconcentration.  However, in the first 2 days of life, dehydration is rare in term 
neonates, as they are born with excess extracellular water. 

GSD type I, or von Gierke disease, is the most common GSD and presents with 
hypoglycemia in newborns.  Affected infants also have hepatomegaly and severe 
acidosis. 

GASTROINTESTINAL AND NUTRITION 
Dehydration Children are at risk for intravascular volume depletion due to the high frequency of 

gastroenteritis, a higher surface area-to-volume ratio resulting in increased 
insensible losses, and an inability to access fluids themselves or communicate their 
needs.  In gastroenteritis, volume depletion occurs when the extracellular losses 
exceed the fluid intake.  As a result, oral or intravenous fluid therapy is required in 
order to replenish the normal intravascular volume. 

The initial step in managing children with dehydration is to determine its 
severity.  The ideal method of assessing dehydration is to determine the measured 
change in weight because 1 kg of acute weight loss equals 1 L of fluid loss.  A child's 



weight, however, changes constantly, making it difficult to obtain an accurate recent 
"well" weight.  Therefore, the degree of dehydration often has to be determined by 
the clinical history and physical examination, which can be divided into the following 
categories: 

1. Mild dehydration (3-5% volume loss) presents with a history of decreased 
intake or increased fluid loss with minimal or no clinical symptoms. 

2. Moderate dehydration (6-9% volume loss) presents with decreased skin 
turgor, dry mucus membranes, tachycardia, irritability, a delayed capillary 
refill (2-3 seconds), and decreased urine output. 

3. Severe dehydration (10-15% volume loss) presents with cool, clammy skin, a 
delayed capillary refill (>3 seconds), cracked lips, dry mucous membranes, 
sunken eyes, sunken fontanelle (if still present), tachycardia, lethargy, and 
minimal or no urine output.  Patients can present with hypotension and 
signs of shock when severely dehydrated. 

Oral rehydration therapy should be the initial treatment in children with mild to 
moderate dehydration.  Children with moderate to severe dehydration should be 
immediately resuscitated with intravenous fluids (20 mL/Kg) to restore perfusion 
and prevent end organ damage.  Isotonic crystalloid is the only crystalloid solution 
recommended for intravenous fluid resuscitation in children. 

………… 

Dextrose containing fluids are not used for initial fluid resuscitation, but dextrose 
should be added to the maintainance fluid. 

Hypertrophic 
Pyloric Stenosis 

 

Infantile hypertrophic pyloric stenosis 

Risk factors 

• First-born boy 
• Erythromycin 
• Bottle feeding 

Presentation 

• Projectile nonbilious emesis 
• Poor weight gain 
• Dehydration 
• Olive-shaped abdominal mass 

Diagnostic studies 
• Hypochloremic metabolic alkalosis 
• Thickened pylorus on abdominal ultrasound 

Treatment 
• Intravenous rehydration 
• Pyloromyotomy 



Compared with breastfed infants, formula-fed infants have slower gastric emptying 
and typically consume more volume in less time.  This increased gastric burden may 
stimulate pyloric muscle growth. 

Pyloric stenosis most commonly presents at age 3-5 weeks with 
postprandial projectile vomiting followed by hunger (eg, "hungry vomiter").  Emesis 
is nonbilious as the obstruction is proximal to the bile duct.  Infants have poor 
weight gain and are often dehydrated (eg, sunken fontanelle, decreased skin turgor, 
delayed capillary refill).  The classic olive-shaped abdominal mass is not always 
palpable as retained gastric contents can obscure the mass.  The abdomen will 
otherwise be soft and nondistended because minimal air passes the gastric outlet. 

When the diagnosis is suspected based on clinical presentation, the best next step in 
management is abdominal ultrasonography.  The presence of a thick and elongated 
pylorus confirms the diagnosis.  Definitive treatment is pyloromyotomy. 

………………….. 
 Serum 17-hydroxyprogresterone level is elevated in congenital adrenal hyperplasia 

due to 21-hydroxylase 
deficiency.  Mineralocorticoid deficiency causes vomiting, weight loss, and 
dehydration.  However, affected male infants typically present by age 1-2 weeks and 
are critically ill due to inability to maintain blood pressure. 

Stool guaiac testing is helpful in detecting milk protein-induced allergic proctocolitis 
(milk protein intolerance), which can present with vomiting, poor weight gain, and 
bloody stools. Dehydration and projectile nature of the vomiting are more 
consistent with pyloric stenosis. 

Physiologic gastroesophageal reflux occurs in most infants due to incomplete closure 
of the lower esophageal sphincter, short esophagus, and decreased angle between 
the esophagus and stomach.  Reflux is not typically projectile and rarely results in 
weight loss or dehydration. 



A peristaltic wave moving 
from left to right across the 
upper abdomen may also be 
seen immediately prior to 
emesis.  
Although pyloromyotomy is 
the treatment of choice, 
infants with signs of 
dehydration or laboratory 
abnormalities should be 
admitted for intravenous 
rehydration and 
normalization of 
electrolytes prior to 
definitive surgical 
treatment.  Normalization 
of electrolytes and 
correction of alkalosis prior 

to surgery have been shown to decrease the risk of postoperative apnea and 
improve overall outcomes. 
…………….. 

Milk-protein allergy may present with blood-streaked stools and non-projectile 
emesis.  Switching the infant to a hydrolyzed formula would be appropriate if a milk-
protein allergy is suspected. 



Volvulus 

 
The primary predisposing factor for volvulus in children is malrotation of the midgut 
during early fetal development.  Midgut volvulus classically presents in a neonate 
(age <1 month) with bilious vomiting.  Initially, 
the abdomen is soft and not distended, but 
ischemia of the twisted bowel can cause bloody 
stools, bowel perforation, abdominal distension, 
and peritonitis.  Signs of ischemia or systemic 
decompensation (ie, shock) are an indication for 
emergency laparotomy. 

The evaluation of clinically stable neonates with 
bilious emesis begins with cessation of enteral 
feeds, nasogastric (NG) tube decompression, and 
intravenous (IV) fluids.  An x-ray is generally the 
first step to rule out pneumoperitoneum, which 
would reflect intestinal perforation and 
immediate need for emergency surgery.  Rarely, 
the diagnosis may be suspected if the NG tube 



terminates in the abnormally-placed duodenum, but x-ray is usually nonspecific for 
midgut volvulus. 

If there is no evidence of free air and the bowel gas pattern is not suggestive of 
duodenal atresia ("double bubble") or distal obstruction (dilated loops of bowel), 
then an upper gastrointestinal (GI) series (eg, barium swallow) should be 
performed.  An upper GI series is the fastest and most accurate method of 
diagnosing malrotation with midgut volvulus.  The finding of the Ligament of Treitz 
on the right side of the abdomen reflects malrotation while contrast in 
a "corkscrew" pattern indicates volvulus. 

Surgery must be expedited to 
prevent catastrophic 
complications.  If present, the 
volvulus is reduced.  The Ladd 
procedure consists of fixing the 
bowel in a non-rotated position to 
minimize recurrent volvulus risk. 

…………… 
Pyloric stenosis is most commonly 
seen in boys age 1-2 months with 
non-bilious projectile 
vomiting.  Classic findings include 
visible peristaltic waves and a 
palpable abdominal mass. 

Hirschsprung 
disease and meconium 
ileus usually present with failure to 
pass meconium within the first 2 days 
of life and dilated loops of bowel on 
x-ray.  These diagnoses should be 
evaluated by contrast 
enema.  However, contrast enema 
has unacceptable rates of false 
positive and negative results in the 
evaluation of malrotation. 

Although a CT scan is often used in 
adults with suspected surgical abdomen, it is generally avoided if possible in infants 
and children due to significant radiation exposure.  X-rays and fluoroscopy (ie, upper 
GI series) use less radiation. 

Serial abdominal x-rays are used in infants to follow the progression of non-surgical 
conditions, such as ileus or mild cases of necrotizing enterocolitis.  However, serial x-
rays have no role in suspected surgical conditions like volvulus, where waiting for 
follow-up images may cause delays in treatment. 



Duodenal atresia The most common gastrointestinal 
anomaly associated with Down 
syndrome is duodenal atresia. 

Duodenal atresia classically presents 
with bilious vomiting in the first 2 days 
of life.  Abdominal distension is absent 
because gas cannot pass the 
duodenum.  Prenatal ultrasound 
shows polyhydramnios due to inability 
to swallow and remove amniotic 
fluid.  X-ray shows air trapped in the 
stomach and proximal 
duodenum ("double 
bubble" sign) with no distal intestinal 

gas.  Management includes discontinuing enteral feeds, nasogastric tube 
decompression, and surgical repair. 

A preoperative echocardiogram is required because 50% of patients with Down 
syndrome have congenital heart disease, especially ventricular and/or atrial septal 
defects. 

…………….. 

A karyotype confirms trisomy 21 but is not urgent in a 
child with characteristic dysmorphic features and signs of duodenal atresia. 

Upper gastrointestinal (UGI) series is 
sometimes included in the workup of 
duodenal atresia but is not necessary if 
the x-ray is diagnostic. Although UGI is the 
gold standard for diagnosing malrotation, 
which can also cause bilious emesis, 
malrotation presents with abdominal 
distension and distal intestinal gas on x-
ray. 

 Meconium ileus: X-ray shows dilated 
loops of small bowel due to terminal ileum 
obstruction (not seen in this 
case).  Meconium ileus is not associated 
with Down syndrome. 



Jejunal atresia 

Jejunal atresia.  Intestinal atresia can occur anywhere along the gastrointestinal 
tract.  Atresia of the jejunum or ileum is thought to occur due to avascular accident 
in utero that causes necrosis and resorption of the fetal intestine, leaving behind 
blind proximal and distal ends of intestine.  Risk factors include poor fetal gut 
perfusion from maternal use of vasoconstrictive medications or substances such 
as cocaine and tobacco.  In contrast to duodenal atresia, jejunal and ileal atresia are 
not associated with chromosomal abnormalities. 

A triple bubble sign and gasless colon on abdominal x-ray (above) reflects gas 
trapping in the stomach, duodenum, and jejunum.  Treatment should begin with 
resuscitation and stabilization of the patient, followed by surgical 
correction.  Prognosis depends on the length of affected bowel as well as the 
patient's gestational age and birth weight. 

………………….. 

 Duodenal atresia is thought to result from 
failure of the duodenum to recanalize and 
presents with abdominal distension and bilious 
emesis.  X-ray reveals a double bubble rather 
than the triple bubble seen in this patient. 

 



 

 Hirschsprung disease: Because the obstruction 
is typically at the level of the rectosigmoid 
junction, dilated loops of bowel would be seen on 
x-ray, making this diagnosis less likely. 

 

 

 

 

 Necrotizing enterocolitis typically presents as 
abdominal distension, bloody stools, and vital 
sign instability in premature infants.  The 
hallmark finding on x-ray is pneumatosis 
intestinalis (extravasation of gas into the 
damaged bowel wall). 

Tracheoesophagia
l fistula 

Anomalies of the esophagus and trachea 
are common and affect 1 in 3500 
births.  Improper formation during the 
4th and 5th gestational weeks can result 
in various versions of esophageal 
atresia and tracheoesophageal 
fistula.  The most common defective 
arrangement is proximal esophageal 
atresia with a fistula between the trachea 
and distal esophagus. Prenatal ultrasound 
shows polyhydramnios, as the affected 
fetus cannot swallow amniotic 
fluid.  Excessive drooling as well 
as choking, coughing, and regurgitation 
with initial feeding attempts are seen 
immediately after birth.  The presence of 
the enteric tube in the proximal 
esophagus on x-ray and inability to pass a 
feeding tube into the stomach is 
extremely suggestive of esophageal 
atresia.  The tracheoesophageal fistula 
permits air entry into the gastrointestinal 
tract, and the stomach and intestines can 
become quite distended with each 



breath, especially in the ventilated 
patient.  In addition, gastric fluid can 
reflux into the distal esophagus 
through the fistula and into the 
trachea and lungs, 
causing aspiration pneumonia.  This 
patient's crackles and x-ray 
infiltrates in her right lower lung are 
consistent with pneumonia. 

As many as half of patients with 
tracheal and esophageal defects 
have additional anomalies.  Workup 
for VACTERL (vertebral, anal atresia, 
cardiac, tracheoesophageal fistula, 
renal, limb) association should 
be considered. 

………… 

 

 

 Congenital diaphragmatic 
hernia presents as cyanosis and 
respiratory distress immediately 
after birth.  Polyhydramnios can 
occur as a result of esophageal 
compression.   

Neonates born after their due 
date are at increased risk of 
passing meconium in utero.  

 

 

 

 

 

 

 

 

 



Anomalous vascular 
branches of the aortic 
arch can cause stridor and 
dysphagia due to 
compression of the trachea 
and esophagus 

Meckel 
diverticulum 

Meckel diverticulum 

Epidemiology 

Rule of 2s: 
• 2% prevalence 
• Presentation often by age 2 
• 2:1 male/female ratio 
• Location within 2 feet of ileocecal valve 

Clinical 
presentation 

• May be asymptomatic, incidental finding 
• Painless lower gastrointestinal bleeding 
• ± Anemia 

Complications 
• Intussusception 
• Volvulus 
• Intestinal obstruction 

Diagnosis • Technetium-99m pertechnetate scan 



Painless hematochezia is concerning for Meckel diverticulum, the most common 
gastrointestinal 
congenital anomaly. 
Meckel diverticulum 
results from a partial 
remnant of the 
fetal vitelline duct, an 
embryologic structure 
that typically obliterates 
in the first trimester.  A 
Meckel diverticulum 
may contain ectopic 
gastric mucosa (or, less 
commonly, pancreatic 
tissue), which secretes 

hydrochloric acid. Acidity can cause surrounding small-bowel ulceration and 
subsequent bleeding, which may lead to pallor and anemia if chronic. Stools can 
range in color from dark red or maroon to black depending on colonic transit time; 
the latter is more common in adults. Abdominal pain, diarrhea, and vomiting are 
uncommon. 

The best diagnostic test is 
a technetium-99m 
pertechnetate 
scan (Meckel scan), which 
shows increased uptake of 
technetium-99m by gastric 
mucosa and therefore 
identifies ectopic gastric 
tissue.  This test is 
noninvasive, highly 
sensitive and specific, and 
emits little radiation.  In 
symptomatic patients, 
surgical resection is 
necessary to prevent 
further bleeding or other 

complications (eg, intussusception, obstruction). 

………. 

CT scans cannot reliably differentiate the diverticulum from other loops of bowel. 



Meckel diverticulum is a potential lead point for intussusception, which classically 
presents as severe, intermittent abdominal pain with or without 
hematochezia.  Workup of intussusception includes abdominalultrasonography or 
diagnostic and therapeutic air enema.  

 Milk-protein–induced allergic proctocolitis can cause painless rectal bleeding that 

resolves with elimination of dietary cow's milk.  This non-IgE–mediated condition is 
virtually exclusive to infants and resolves by age 1. 

Intussusception 
Intussusception 

Risk factors 

• Recent viral illness or rotavirus vaccination 
• Pathological lead point 
o Congenital malformation of the intestines (eg, 

Meckel diverticulum) 
o Henoch-Schönlein purpura 
o Celiac disease 
o Intestinal tumor 
o Polyps 

Clinical presentation 

• Sudden, intermittent abdominal pain 
• “Currant jelly” stools 
• Sausage-shaped abdominal mass 
• Lethargy or altered mental status 

Diagnosis • “Target sign” on ultrasound 

Treatment 
• Air or saline enema 
• Surgery for removal of lead point 



Episodic crying, emesis, bloody stool, and lethargy suggest intussusception, which is 
seen in young children and is an intestinal emergency.  Intussusception occurs when 
a segment of bowel telescopes into an adjacent segment, causing severe pain.  The 
affected area spontaneously reduces and recurs, resulting in the classic presentation 
of episodic inconsolable crying (lying with legs drawn to abdomen) followed by 
periods of normal activity.  Physical examination may reveal lower abdominal 
tenderness or a sausage-shaped abdominal mass. 

If the condition is untreated, the 
involved segment becomes 
ischemic (eg, bloody "currant jelly" 
stool); therefore, early detection is 
critical.  Ultrasound-guided air 
contrast enema, which can lead to 
nonoperative reduction of the 
intussusception, is the procedure 
of choice for diagnosis and 
treatment; in some institutions, 
saline enemas are used.  If the 
diagnosis is uncertain, ultrasound 

may be performed first to look for the typical "target sign". 

…………. 

Although abdominal CT scan with contrast can reveal the "target sign," it is not the 
study of choice as it is time-consuming and involves radiation exposure. 

Hirschsprung disease occasionally presents as enterocolitis in older infants with 
chronic constipation but generally presents in neonates with delayed meconium 
passage or bilious vomiting, 

Enema reduction of telescoped bowel carries a low risk of intestinal 
perforation.  Although barium enema was once used to diagnose and treat 
intussusception, leakage of barium can cause peritonitis; therefore, air contrast 
enema is preferred. 

Antibiotic administration prior to nonoperative reduction of intussusception has not 
proved beneficial.  It is necessary in the treatment of peritonitis, which presents with 
fever; a rigid/distended abdomen; and guarding, rebound, and tenderness to light 
palpation.  However, reduction of the intussusception might avoid the development 
of peritonitis altogether and is a more critical next step. 

Technetium-99m scan (Meckel scan) is used to diagnose Meckel diverticulum, which 
generally presents with painless rectal bleeding in children.   



Intussusception is the 
telescoping of one bowel 
segment into the lumen of 
another.  Affected patients 
experience sudden, episodic 
abdominal pain that 
progressively increases in 
frequency.  Children may draw 
up their legs in an attempt to 
relieve the pain but act normally 
between episodes.  Stools may 
have blood and mucus 
(eg, "currant jelly") from bowel 

wall ischemia.  The telescoped bowel is occasionally palpable in the shape of a 
cylinder or sausage and appears as a "target sign" on ultrasound. 

Most cases of intussusception (~75%) occur at age <2 following a viral illness and 
have no identifiable lead point.  The antecedent illness (eg, gastroenteritis) is 
thought to cause hypertrophy of the Peyer patches in the lymphoid-rich terminal 
ileum, thereby serving as a nidus for telescoping.  Diagnosis and treatment is with air 

or saline enema under sonographic or fluoroscopic 
guidance.  Surgery is indicated if enema does not 
reduce the intussusception or if imaging suggests a 
mass lesion. 

Intussusception in older children should raise concern 
for a pathological lead point, especially in the setting 
of recurrence.  Meckel diverticulum is the most 
common congenital gastrointestinal anomaly that can 
serve as a lead point.  The patient can be 
asymptomatic until the diverticulum is caught and 
dragged into another bowel segment 
during peristalsis. 

……………………………………. 

Burkitt lymphoma is an aggressive, rapidly growing B-
cell tumor that may involve the distal ileum and 
present as intussusception and massive ascites. 

  Henoch-Schönlein purpura (HSP) increases the 
risk of intussusception due to the formation of a 
small-bowel hematoma from the autoimmune 
vasculitis. Palpable purpura and joint pain are usually 
the first manifestations of this condition. 



NEC 
Necrotizing enterocolitis 

Risk factors 
• Prematurity 
• Very low birth weight (<1.5 kg [3.3 lb]) 
• Enteral feeding (formula riskier than breast milk) 

Clinical features 
• Vital sign instability 
• Lethargy 
• Bilious emesis, bloody stools, abdominal distension 

X-ray findings 
• Pneumatosis intestinalis 
• Portal venous gas 
• Pneumoperitoneum 

Treatment 
• Bowel rest, parenteral nutrition 
• Broad-spectrum intravenous antibiotics 
• ± Surgery 

This infant has bilious emesis, abdominal distension, leukocytosis, and metabolic 
acidosis due to necrotizing enterocolitis (NEC).  Pathogenesis involves inflammation 
and necrosis of intestinal mucosa with invasion of gas-producing 
bacteria.  Premature and very low-birth-weight (<1.5 kg [3.3 lb]) infants are 
particularly vulnerable due to decreased bowel motility, increased intestinal 
permeability, and immature host defenses.  Exposure to bacteria from enteral feeds, 
especially formula feeds, also increases the risk of NEC. 

Initial signs are often nonspecific (eg, lethargy), and neonates may present 
with hypothermia (<36.5 C [97.7 F] in newborn) rather than fever.  Gastrointestinal 
symptoms (eg, vomiting, bloody stools) follow, and examination shows a tense, 
erythematous, distended abdomen.  Leukocytosis and metabolic acidosis reflect 
inflammation and intestinal ischemia, respectively. 

The hallmark x-ray finding in NEC is air in the bowel wall or pneumatosis 
intestinalis (red arrows).  In addition, portal venous air (yellow arrows) is seen as 
branching areas of lucency over the liver due to gas-producing bacteria and the 
transmigration of gas from the bowel wall to the mesenteric and portal 
veins.  Severe intestinal necrosis can also cause perforation 
and pneumoperitoneum.  Enteral feeds are discontinued and antibiotics are initiated 
as soon as NEC is suspected; surgery may be required in severe cases. 

……………… 

Hirschsprung dz (HD): Milder disease may be diagnosed later in life, but patients 
typically have a history of chronic constipation and poor weight gain. 

Premature infants are at risk for intraventricular hemorrhage.  Although severe 
hemorrhage can cause obstructive hydrocephalus and symptoms of increased 
intracranial pressure (eg, vomiting), it is typically preceded by an expanding head 
circumference, hypotonia, irregular breathing, and/or seizures. 



Foreign body 
ingestion 

Button battery ingestion has 
serious and life-
threatening complications, 
particularly if the battery is 
lodged in 
the esophagus.  Button 
batteries create an external 
current that can lead to 
tissue corrosion.  In addition, 
leaking alkaline battery solution 
causes liquefaction necrosis of 
surrounding mucosa.  As with 
any lodged object, pressure 
necrosis can also occur because 
of local inflammation and 
ischemia.  Prolonged impaction 
can result in esophageal 
ulceration and perforation, 
hemorrhagic shock, and death. 

Patients are often 
initially asymptomatic but may 
experience nausea/vomiting, anorexia, and chest pain.  Fever, hematemesis, and 
shock are signs of life-threatening perforation. 

Radiographic features that 
distinguish the bilaminar structure of 
a button battery from a flat coin include a halo or double-ring around the circular 
object on anteroposterior view, as seen here.  A step-off or beveled edge can 
sometimes be visualized on lateral view (not seen in this case). 



Emergency endoscopic removal is the treatment for an esophageal button 
battery.  Administering honey soon after ingestion in an asymptomatic patient may 
provide a partial protective barrier but should not delay definitive 
management.  Treatment delay increases the risk of late complications (eg, 
esophageal stricture or stenosis). 

…………….. 

Barium esophagography may be performed months after button battery ingestion to 
assess for stricture formation in patients with severe esophageal injury.  Contrast is 
avoided in the acute management because it can obscure visualization and hinder 
removal of the object. 

"Blind sweep" refers to using a finger to clear an object that cannot be seen from the 
airway of a choking patient.  This maneuver is never recommended because it can 
push an object distally into the airway. 

An asymptomatic patient with ingestion of a small, blunt object (eg, coin) may be 
observed with repeat x-rays after 24 hours to confirm object progression beyond the 
stomach.   

Foreign body ingestions are common in children age 6 months to 3 years due to 
increased oral exploratory behavior.  The incidence of magnet ingestion is increasing 
because more toys and household appliances contain multiple small, rare-earth 
magnets.  

In general, recently swallowed foreign bodies may be managed expectantly with 
serial x-rays if patients are asymptomatic and the object is small and blunt (eg, coin) 
with no high-risk features.  However, in cases of high-risk esophageal foreign bodies, 
such as magnets, button batteries, and sharp objects, immediate endoscopic 
removal is required to prevent complications. 

Ingestion of ≥2 magnets, especially if 
swallowed separately, can entrap bowel via 
attraction across varying intestinal segments 
and lead to necrosis, fistulae, 
or perforation.  Therefore, magnets 
visualized in the esophagus or stomach on x-
ray require immediate endoscopic 
removal even if patients are asymptomatic. 

Magnets identified beyond the stomach can 
be removed via colonoscopy or followed 
with serial x-rays (every 4-6 hr).  If symptoms 
(eg, abdominal pain, gastrointestinal 
bleeding) develop or if the magnets do not 
progress in the gastrointestinal tract, surgical 
removal is indicated. 

…………… 



Induction of emesis is not indicated in the treatment of foreign body ingestion 
because of the risk of aspiration and delay of definitive care (ie, object removal). 

Although ingestion of a single magnet may cause bowel entrapment (via attraction 
to external metal such as belts or buttons), observation and serial imaging can be 
considered because of a relatively lower risk of complications.  Observation is 
contraindicated in a patient with ≥2 esophageal magnets due to the risk of necrosis 
and perforation. 

Barium contrast is typically avoided in patients with an esophageal foreign body 
because the contrast may be aspirated and/or impair visualization, hindering object 
removal during endoscopy. 

Polyethylene glycol (PEG), which has laxative properties, can hasten gastrointestinal 
transit of an object in the intestines, not the esophagus. 



Because it is sharp, a fish bone is considered a foreign body with a 
high risk of esophageal perforation, therefore warranting endoscopic removal. 

Although patients may be asymptomatic after ingestion, an esophageal foreign body 
can cause throat pain if lodged in the proximal esophagus or lower chest pain if 
lodged in the distal esophagus.  Sharp objects (eg, needles, pins, fish bones) can lead 
to perforation and symptoms such as severe or acutely worsening chest/abdominal 
pain, vomiting with or without blood, and hemodynamic instability.  Severe 
gastrointestinal hemorrhage can lead to shock and can be fatal. 

Imaging (x-ray followed by CT scan if the object is not identified) is used to 
determine foreign body location and assess for free air (indicative of 
perforation).  Although human bones are readily seen on plain radiographs, most 
fish bones tend to be radiolucent and can be visualized only on CT scan. 

Immediate endoscopic removal should be performed in the following 
circumstances: 

• Sharp object (eg, needle, safety pin) in the esophagus, stomach, or proximal 
duodenum (as in this patient) 

• Symptoms of esophageal obstruction (eg, drooling, inability to swallow 
secretions) 

• Symptoms of respiratory compromise 
• Button battery in the esophagus (due to the risk of electrical and chemical 

injury) 
• Magnets in the esophagus or stomach (due to the potential for bowel 

entrapment as a result of magnetic attraction across intestinal segments) 

…………. 

In the case of foreign body ingestion, induced emesis can cause esophageal damage 
and is not recommended. 

Barium esophagography may be performed several months after ingestion of a 
corrosive agent (eg, cleaning product) to assess for stricture formation.  Contrast is 
avoided in the acute management of foreign body ingestion because it can obscure 
visualization and hinder removal of the object. 



Cystic Fibrosis If not identified by 
newborn screening 
or meconium ileus 
at birth, growth 
failure and 
recurrent 
sinopulmonary 
infections typically 
raise concern for 
CF. 
Vitamin K 
deficiency causes 
prolonged 
prothrombin time 
with easy mucosal 
bleeding (eg, 
epistaxis) and 
bruising. 

The growth chart in 
infants with CF shows normal birth measurements with subsequent deceleration in 
weight (decline of >2 major percentiles) followed by deceleration in length.  In 
addition to malabsorption, the recurrent sinopulmonary infections impair growth 
due to poor appetite and increased metabolic needs during illness. 

………… 

Celiac disease, an autoimmune intolerance to gluten, can result in failure to thrive 
due to intestinal inflammation, malabsorption, and malnutrition.  However, celiac 
disease is not typically associated with respiratory symptoms. 

Constitutional growth delay presents with a decelerated velocity of height growth in 
infancy.  These patients experience normalization of height growth rate after age 2-3 
but have short stature and delayed puberty until catch-up growth after 
puberty.  These children are otherwise asymptomatic. 
 
Lactose intolerance is uncommon in children age <6 and is not associated with 
respiratory problems. 



Bilious emesis in the neonate is an ominous sign of intestinal obstruction and 
requires immediate workup.  Imaging should be performed in stable patients to 
delineate the level of obstruction and identify complications such as 
perforation.  This patient is stable based on age-appropriate vital signs and lack of 
hematemesis.  Because nearly all full-term infants pass meconium within 24-48 
hours of life, distal intestinal obstruction should be suspected.  Abdominal x-ray is 
always the first step as it can identify pneumoperitoneum from perforated bowel 
that would require emergency surgery.  After pneumoperitoneum has been 
excluded, water-soluble contrast enema is the best next step in management. 

The appearance of a microcolon (image A above) on contrast enema should raise 
concern for meconium ileus.  The underused, contracted colon is a result of viscous 
meconium accumulation and obstruction in the terminal ileum.  Administration of 
hyperosmolar enema (eg, Gastrografin) can potentially break up the inspissated 
meconium and dissolve the obstruction.  Surgery is required if therapeutic enema is 
unsuccessful. 

Meconium ileus is virtually pathognomonic for cystic fibrosis (CF).  CF is the most 
common autosomal recessive disease in white populations, and up to 20% of 
newborns with CF present with meconium ileus. 

……………… 

If contrast enema demonstrates a transition zone between a narrow rectosigmoid 
and a dilated megacolon (image B above), workup for congenital aganglionic 
megacolon (Hirschsprung disease) should be pursued.  Rectal biopsy should be 
performed; the absence of ganglion cells would confirm the diagnosis.  Anorectal 
manometry may be necessary if results of rectal biopsy are equivocal, but neither of 
these tests is warranted for this infant. 



Pancreatitis is extremely uncommon in neonates.  Although pancreatitis occurs in 
10% of patients with CF, it typically occurs during late adolescence or early 
adulthood.   

All patients with meconium ileus require sweat chloride testing to confirm diagnosis 
of CF.  However, the priority for this patient is to identify and treat the acute 
obstruction. 

Meconium ileus and 
Hirschsprung disease 
(congenital aganglionic 
megacolon) should be 
considered in any 
neonate withdelayed 
passage of 
meconium as 99% of 
healthy, full-term 
infants pass stool 
within 48 hours of 
birth.  These 2 
conditions have 

overlapping clinical features but can usually be differentiated by the level of 
intestinal obstruction and meconium consistency. 

Meconium ileus is the earliest life-threatening (risk of perforation with subsequent 
peritonitis) manifestation of cystic fibrosis (CF).  Meconium ileus is virtually 

diagnostic for CF.  Although only 
20% of patients with CF develop 
meconium ileus, almost all 
newborns with meconium ileus 
have CF.  

Nearly all patients with CF 
develop sinopulmonary 
disease.  Opacification of all 
sinuses can be seen as early as age 
8 months, and patients often 
require surgical debridement of 
their sinuses. 

……………. 

Hirschsprung disease is associated with Down syndrome, which in turn is associated 
with an increased risk of Alzheimer disease and hypothyroidism. 

Although men with CF are typically infertile due to congenital absence of the vas 
deferens, only 20% of women with CF have fertility problems.  Infertility is due to 
the combination of secondary amenorrhea from malnutrition and thick cervical 
mucus obstructing sperm entry. 



Approximately 20% of patients with CF develop sensorineural hearing loss due to 
frequent treatment with aminoglycosides for gram-negative infections 
(eg, Pseudomonas aeruginosa). 

Neonatal Jaundice 
Breastfeeding jaundice vs breast milk jaundice 

Dx Timing Pathophysiology Clinical features 

Breastfee
ding 

jaundice 

First 
week of 

life 

Insufficient intake of breast 
milk resulting in: 
• Decreased 

bilirubin elimination 
• Increased enterohepati

c circulation 

• Suboptimal 
breastfeeding 

• Signs 
of dehydration 

Breast 
milk 

jaundice 

Starts at 
age 3-5 
days; 

peaks at
 2 weeks 

High levels of β-
glucuronidase in breast 
milk deconjugate intestinal 
bilirubin & increase 
enterohepatic circulation 

• Adequate 
breastfeeding 

• Normal 
examination 

Breastfeeding jaundice, also known as breastfeeding failure jaundice, refers to 
exaggerated unconjugated (indirect > direct) hyperbilirubinemia in the first week of 
life that is caused by insufficient intake of breast milk.  The decreased enteral intake 
leads to delayed stooling (ie, decreased bilirubin elimination) and increased 
enterohepatic circulation.  Poor intake also causes dehydration (eg, decreased 
urinary output, excessive weight loss), which in turn leads to decreased bilirubin 
delivery to the liver and decreased conjugation, thereby exacerbating the 
unconjugated hyperbilirubinemia and jaundice.  Breastfeeding challenges leading 
to insufficient breast milk intake can result from: 

• Maternal factors:  Delayed milk production or inadequate milk supply; 
infrequent feeding; cracked/clogged nipples 

• Infant factors:  Poor latch (eg, due to breast engorgement); ineffective suck; 
falling asleep 

In the first few days of life, exclusively breastfed infants actually consume colostrum 
(stage I lactogenesis/secretory initiation); maternal milk production (stage II 
lactogenesis/secretory activation) should increase significantly during the first 48-72 
hours of life when infants are frequently brought to the breast for suckling.  On 
average, exclusively breastfed newborns should feed for ≥10-20 minutes per breast 
every 2-3 hours.  During the first week of life, the number of wet diapers a day 
should equal at least the infant's age in days (eg, a 4-day-old infant should have ≥4 
wet diapers a day).  Healthy neonates normally lose up to 7% of their birth weight in 
the first 5 days of life due to excretion of excess fluid acquired in utero and during 
labor. 

………….. 



Dubin-Johnson syndrome is a rare autosomal recessive condition characterized by 
conjugated hyperbilirubinemia. Affected individuals are usually asymptomatic 
except for mild scleral icterus. 

Galactosemia is a rare cause of conjugated hyperbilirubinemia due to galactose-1-
phosphate uridyl transferase (GALT) deficiency.  In addition to jaundice, neonates 
develop vomiting and growth failure due to inability to digest galactose in breast 
milk or cow's milk-based formulas. 

Treatment of 
breastfeeding 
jaundice in otherwise 
healthy, full-term 
newborns is 
to increase the 
frequency and 
duration of feeds to 
stimulate milk 
production, maintain 
adequate hydration, 
and promote bilirubin 
excretion.  Neonates 
should breastfeed 
approximately 8-12 
times a day (every 2-
3 hours) for ≥10-20 
minutes per breast 
during the first month 
of life.  When 
bilirubin is eliminated 
as fecal urobilinogen, 
less bilirubin is 
reabsorbed and 
recycled in the 
enterohepatic 
circulation, thereby 
decreasing serum 

bilirubin levels. 

If bilirubin continues to rise despite efforts to optimize lactation, formula 
supplementation may be necessary.  However, discontinuing breastfeeding and 
switching to formula will further decrease the mother's milk supply and eliminates 
the benefits of breastfeeding, which include improved infant immunity and mother-
infant bonding.  Infants should be closely monitored to ensure that they are 
receiving adequate enteral intake and that their bilirubin level is decreasing.  This is 
often accomplished with frequent outpatient visits; if the dehydration is severe, 
inpatient admission for intravenous fluids may be required. 

………………. 



Because these infants show signs of dehydration, feeding frequency should be 
increased and they should be reevaluated within 1-2 days.  If breastfeeding difficulty 
continues, the infant is at high risk for severe hyperbilirubinemia, kernicterus, or 
severe dehydration. 

Liver ultrasonography is indicated for infants with conjugated hyperbilirubinemia to 
evaluate for obstructive lesions, such as biliary atresia or choledochal 
cysts.  Ultrasound is not part of the evaluation of breastfeeding jaundice. 

The threshold for phototherapy in a full-term, healthy, 4-day-old infant is a total 
bilirubin level ≥20 mg/dL.  Exchange transfusion is reserved for infants with levels 
≥25 mg/dL or those with bilirubin-induced neurologic dysfunction. 

Almost all newborns on days 2-4 of life have physiologic jaundice due to indirect 
hyperbilirubinemia.  The following physiologic differences in bilirubin metabolism 
account for this finding: 

1. At birth, fetal red blood cells (RBCs) are increased (hematocrit 50%-60%) 
with a shortened life span (90 days), resulting in high RBC turnover and 
increased bilirubin production. 

2. Hepatic bilirubin clearance is decreased because uridine 
diphosphogluconurate glucuronosyltransferase (UGT) activity does not reach 
adult levels until age 2 weeks.  This hepatic enzyme conjugates bilirubin, 
making it soluble (ie, excretable).  Eastern Asian newborns have decreased 
UGT compared to that of other ethnicities. 

3. Enterohepatic recycling is increased because the low bacterial load in the 
newborn gut results in slower conversion of bilirubin to urobilinogen for 
fecal excretion.  

Physiologic jaundice of the newborn is benign and resolves by age 1-2 
weeks.  Frequent feeding promotes gut colonization and fecal 
excretion.  Phototherapy may be indicated for rapidly rising levels of bilirubin to 
prevent kernicterus. 

………… 

Beta thalassemia: newborns are asymptomatic. After age 6 months, symptoms of 
hemolytic anemia emerge as adult hemoglobin (α2, β2) is produced. 



Biliary cyst A biliary cyst (or 
choledochal cyst) is a 
dilatation of the biliary 
tree.  These dilatations may 
be single or multiple and 
can be intra- or 
extrahepatic.  The most 
common type of biliary cyst 
(type I) is a single, 
extrahepatic cyst.  Biliary 
cysts can be congenital or 
acquired. 

Classic signs of a biliary 
cyst include abdominal 
pain, jaundice (due to 
obstructive cholestasis), 
and a 
palpable mass.  However, 
the clinical presentation 
varies with age.  The 
majority of patients are 
age <10.  Infants can have 
jaundice and acholic 
stools, a presentation 
that resembles biliary 
atresia.  Older children 
may 
have pancreatitis.  Adults 
with biliary cysts 
commonly present with 
vague epigastric or right 
upper quadrant 

abdominal pain or cholangitis.  The diagnosis is generally made by ultrasound or 
other imaging; ERCP may be needed if obstruction is suspected.  Biliary cysts can 
transform into cholangiocarcinoma.  Surgical resection relieves the obstruction and 
reduces the risk of malignancy. 

………. 
Biliary atresia occurs at an older age 
 
Cholangitis can be a complication of biliary obstruction; adults with biliary cysts are 
particularly prone to cholangitis. 
 
 
 
 
 



Biliary atresia 
Biliary atresia 

Pathogenesis • Extrahepatic bile duct fibrosis 

Clinical 
findings 

• Infants age 1-8 weeks 
• Jaundice, acholic stools, dark urine 
• Direct hyperbilirubinemia 
• Hepatomegaly 

Diagnostic 
evaluation 

• Conjugated hyperbilirubinemia 
• Ultrasound of the right upper quadrant 

o Absent/abnormal gallbladder and/or CBD 
• Liver biopsy 

o Intrahepatic bile duct proliferation 
o Portal tract edema 
o Fibrosis 

• Intraoperative cholangiography (gold standard) 
o Biliary obstruction 

Treatment 
• Surgical hepatoportoenterostomy (Kasai operation) 
• Liver transplant 

CBD = common bile duct. 

This neonate has jaundice, light-colored stools, and direct hyperbilirubinemia, 
findings concerning for biliary atresia (BA), a rare but potentially fatal disease.  BA is 
characterized by progressive fibrosis and obliteration of the extrahepatic bile 
ducts.  Bilirubin (bile pigment) continues to be conjugated by the liver but cannot be 
excreted by the biliary system, leading to cholestasis. 

Symptoms typically manifest at age 2-8 weeks with jaundice and scleral 
icterus.  Acholic stools (eg, light yellow, clay-colored, white) often occur because bile 
cannot reach the intestines, and urine may be dark yellow due to 
bilirubinuria.  Laboratory evaluation reveals elevated direct bilirubin, often with 
normal or mildly elevated aspartate aminotransferase and alanine aminotransferase. 

The next step in management of suspected BA is ultrasound of the right upper 
quadrant to assess biliary anatomy.  Characteristic ultrasound findings include an 
abnormal/absent gallbladder, absent common bile duct, and triangular cord sign 
(fibrous remnants seen above the porta hepatis). 

Liver biopsy is used to help distinguish BA from other cholestatic conditions (eg, 
Alagille syndrome) and typically reveals intrahepatic duct proliferation, portal tract 
edema, and fibrosis.  Biliary obstruction on intraoperative cholangiography is the 
gold standard for diagnosis; if it is present, immediate hepatoportoenterostomy 
(Kasai procedure) is performed to reestablish bile flow to the small intestine. 

………………………. 
Continued breastfeeding is recommended for breast milk jaundice, which peaks at 
age 2 weeks and is characterized by increased enterohepatic circulation. 
 



Crigler-Najjar syndrome is an autosomal recessive disorder of bilirubin metabolism 
in which conjugation of bilirubin is decreased.  Indirect hyperbilirubinemia would be 
expected. 
 

Supplementation with cow's milk–based formula may be required for some cases of 
breastfeeding failure jaundice. 

Biliary atresia, the most 
common indication for 
pediatric liver 
transplantation.  Biliary 
atresia is characterized by 
progressive obliteration of 
the extrahepatic biliary 
ducts connecting the liver 
to the small 
bowel.  Newborns 
are initially 
asymptomatic but develop 
conjugated 
hyperbilirubinemia in 
the first 2 months of life, 
which manifests 
as jaundice, acholic 
stools (due to the absence 

of biliary pigment), and dark urine (due to renal excretion of bilirubin).  Without 
treatment, the liver becomes inflamed (eg, hepatomegaly, hepatitis) and eventually 
fibroses. 

The first step in evaluation is abdominal ultrasound to exclude other causes of 
cholestatic disease; with biliary atresia, the gallbladder is often abnormal or absent 
because it is also affected by the fibro-obliterative process.  Liver biopsy may show 
plugging and proliferation of bile ducts as well as portal tract edema and hepatic 
fibrosis.  The diagnostic gold standard is a cholangiogram, which demonstrates 
biliary obstruction.  The Kasai procedure (hepatoportoenterostomy) is performed 
upon diagnosis to create a path for bile to flow from the liver to the small bowel and 
improves long-term prognosis.  Virtually all patients eventually 
require liver transplantation. 

……………. 

Crigler-Najjar syndrome type I and Gilbert syndrome are inherited deficiencies of 
bilirubin uridine diphosphate glucuronosyl transferase.  In Crigler-Najjar syndrome 
type I, the enzyme is absent; patients have symptoms early in life and require liver 
transplantation.   



Increased direct bilirubin level, late onset of jaundice, lack of anemia, and negative 
Coombs test are inconsistent with alloimmune hemolysis. 

Physiologic jaundice is unconjugated hyperbilirubinemia that appears after the first 
24 hours of life and resolves within the first week.  Conjugated hyperbilirubinemia is 
always pathologic. 

Colic 

 
Crying is the primary mode of communication during infancy; the normal duration is 
highly variable but is generally 1-2 hours per day.  Infantile colic is defined 
as excessive crying for >3 hours a day, >3 days a week, over a period of >3 weeks in 
an otherwise healthy infant.  Colic usually presents in the first few weeks of life and 
resolves spontaneously by age 4 months.  The crying generally occurs at the same 
time of the day, typically early in the evening.  The cause of colic is unknown but 
may be due to overstimulation of the infant and parental unfamiliarity with 
alternate soothing methods.  Parents often report difficulty and frustration with 
consoling the infant.  Calming techniques include using an infant swing, swaddling, 
minimizing environmental stimuli (eg, quiet dark room), and holding and rocking the 
baby.  Feeding patterns should also be reviewed to assess if there is overfeeding, 
underfeeding, or an inadequate burping technique. 

…………. 

There is insufficient evidence to replace cows' milk-based formula or breast milk 
with hydrolysate formula, low-lactose formula, or soy-based formula.  Breastfeeding 
mothers should generally be encouraged to continue breastfeeding due to the 
immunologic benefits.  A trial of a hypoallergenic maternal diet (eg, no milk, eggs, 
nuts, wheat) can be considered if the infant does not improve after trying various 
soothing techniques. 



Colic is associated with increased risk of nonaccidental trauma and post-partum 
depression.  Parental feelings of exhaustion, frustration, guilt, and helplessness are 
normal and should be acknowledged.  Parents should be informed that colic is 
common and reassured that their child is healthy.  Breaks should be encouraged and 
may include having a friend or relative babysit if the parents feel overwhelmed. 

Gastroesophageal reflux disease (GERD) usually presents with excessive spitting up 
and crying after feedings. Medication is generally reserved for those infants who are 
not gaining weight appropriately.  

Esophagitis 
Eosinophilic esophagitis 

Pathogenesis • Chronic, immune-mediated esophageal inflammation 

Clinical 
features 

• Dysphagia 
• Chest/epigastric pain 
• Reflux/vomiting 
• Food impaction 
• Associated atopy 

Diagnosis 
• Endoscopy & esophageal biopsy (≥15 eosinophils per high-

power field) 

Treatment 
• Dietary modification 
• ± Topical glucocorticoids 

Abdominal pain that is related to eating and that does not respond to acid 
suppression (eg, proton-pump inhibitor) is consistent with eosinophilic 
esophagitis.  Symptoms are due to esophageal inflammation triggered by food 
allergens, and patients frequently have eczema or other allergic conditions (eg, 
asthma, rhinitis).  Presentation typically includes dysphagia (ie, difficulty 
swallowing), mid-chest and epigastric pain, vomiting, and food impaction.  Food 
refusal or a preference for soft foods is common in children.  These symptoms can 
lead to weight loss. 

In patients in whom eosinophilic esophagitis is suspected, a 2-month trial of proton-
pump inhibitor therapy is considered part of the diagnostic evaluation; if there is no 
symptom improvement following this trial, endoscopy with esophageal biopsy is 
performed.  Circular rings and esophageal furrows are nonspecific findings that may 
be present on endoscopy; diagnosis is confirmed by ≥15 eosinophils per high-power 
field on histology.  First-line treatment is dietary modification to avoid potential 
food triggers.  Pharmacologic management can include topical (eg, 
swallowed) fluticasone. 

………… 

Patients with a retropharyngeal abscess are typically ill-appearing with an acute 
onset of fever, pain and difficulty swallowing, and neck swelling/stiffness. 



Vascular ring is a congenital anomaly of the aortic arch.  Esophageal compression 
causes dysphagia, vomiting, and food impaction, but not abdominal 
pain.  Endoscopy shows an indentation at the site of the ring. 

Constipation 
Pediatric constipation 

Risk factors 
• Initiation of solid food & cow’s milk 
• Toilet training 
• School entry 

Clinical features 
• Painful/hard bowel movements 
• Stool withholding 
• Encopresis 

Complications 
• Anal fissures 
• Hemorrhoids 
• Enuresis/urinary tract infections 

Treatment 

• ↑ Dietary fiber & water intake 
• Limit cow’s milk intake to <24 oz 
• Laxatives 
• ± Suppositories, enema 

Toddlers are at risk for constipation due to multiple transitional events, including 
dietary changes, toilet training, and day care or school initiation.  Straining, hard 
stools, and anal fissures are characteristic of constipation and likely exacerbated by 
poor dietary habits (eg, little fiber, minimal water). 

Prevention and treatment of constipation are necessary as the cycle of straining and 
painful defecation can lead to avoidance of defecation, or stool withholding.  If the 
rectum progressively dilates, the internal anal sphincter relaxes in response to the 
increasing pressure, resulting in encopresis (fecal incontinence).  The stool burden 
also decreases bladder capacity and can contribute to enuresis. 

Behavioral modifications include increasing water and fiber intake, limiting cow's 
milk to <24 oz a day, and sitting on the toilet after each meal.  If dietary 
modifications are unsuccessful, oral laxatives (eg, polyethylene glycol, mineral oil) 
should be initiated and titrated to produce daily soft bowel movements.  Considered 
safe and effective, laxatives soften stool, which helps to break the cycle of painful 
defecation and stool withholding. 

………………. 

Enemas are helpful in evacuating stool in severe constipation or in a child who has 
not passed soft bowel movements with oral laxative therapy.   

Constipation is rarely the sole manifestation of hypothyroidism.  These children 
usually have other signs and symptoms, including short stature, lethargy, dry skin, 
and brittle hair. 



Abdominal x-rays can be considered for severe constipation with abdominal pain 
and vomiting, as severe fecal impaction can mimic intestinal obstruction.   

Hirschsprung disease: Mild disease may manifest later in childhood with chronic 
constipation.  If constipation persists despite standard therapy, screening with 
anorectal manometry can be considered. 

Sorbitol-containing juices (eg, prune, pear, apple) can increase stool water content 
but are less effective than laxatives. Replacement with juice is not recommended 
due to risk of obesity with excessive intake of sugary beverages. 

Giardiasis 
Giardiasis 

Risk factors 
• Exposure to contaminated food or water 
• Fecal incontinence & crowding (eg, daycare, nursing 

homes) 

Presentation 

• Acute 
o Loose, foul-smelling, fatty stools 
o Abdominal cramps 
o Flatulence 
o Weight loss 

• Chronic 
o Malabsorption (eg, lactose intolerance) 
o Profound weight loss 
o Vitamin deficiencies 

Treatment • Metronidazole 

Giardia is transmitted by the fecal-oral route and common in areas of poor 
sanitation or contaminated food or water.  Giardia is endemic in low-resource 
settings and is a frequent cause of travel-associated diarrhea.  In high-resource 
settings, the most common risk factor for Giardia is exposure to oocysts shed by 
infected mammals (eg, beavers) into rivers and lakes. 

During the acute phase, giardiasis causes histologic changes in the small intestine 
(eg, disruption of the microvilli on enterocytes).  This results in malabsorption and 
subsequent loose, oily stools; weight loss; and flatulence.  Treatment with 
metronidazole is highly effective.  Patients who are not treated are at high risk for 
chronic malabsorption.  Lactose intolerance (due to brush border disruption) 
and fatty acid malabsorption (which causes the oily, malodorous stools) are the 
most common sequelae.  Chronic malabsorption can lead to profound weight loss 
and vitamin deficiencies. 

…….. 

Guillain-Barré syndrome and reactive arthritis (formerly Reiter syndrome) are 
autoimmune phenomena that often follow infection.  Campylobacter enteritis is a 
common antecedent infection for both conditions.  However, neither  



Gastroschisis Gastroschisis: a congenital 
abdominal wall defect lateral to 
the umbilicus with herniation 
of uncovered bowel (ie, free-
floating in the amniotic 
sac).  Elevated maternal serum 
alpha-fetoprotein (AFP) levels 
occur in patients with 
gastroschisis because AFP passes 
through the exposed bowel wall 
into the amniotic fluid.  The 
combination of free-floating 
intestines on prenatal 
ultrasound and an elevated 

maternal serum AFP is highly sensitive for diagnosis. 

Gastroschisis is generally an isolated defect.  Although patients typically do not have 
other anomalies, continued exposure of the intestines to amniotic fluid causes 
chronic inflammation and edema, resulting in intestinal thickening.  This 
inflammation increases the risk of necrotizing enterocolitis and bowel obstruction, 
which can lead to short bowel syndrome.  Nutrients are also lost across the exposed 
bowel, which can result in fetal growth restriction and oligohydramnios (reduced 
amniotic fluid). 

The exposed bowel is covered with sterile saline dressings and plastic wrap 
immediately after delivery to minimize insensible heat and fluid losses (due to 
intestinal fluid sequestration).  A nasogastric tube is placed to decompress the 
stomach, antibiotics are administered, and the defect is repaired surgically. 

…………………… 

Beckwith-Wiedemann syndrome is associated with omphalocele. Additional clinical 
features include macrosomia and macroglossia. 

Prune belly syndrome is due to a defect in abdominal musculature.  Intestinal loops 
may be seen through the thin abdominal wall (causing the prune appearance) and 
are covered by skin (not free-floating). 

Trisomy 21 is associated with umbilical hernia and duodenal atresia  

Beckwith-
Wiedemann 
syndrome 

Beckwith-Wiedemann syndrome (BWS) is an overgrowth disorder with a 
predisposition to neoplasms.  Most patients have a sporadic or inherited alteration 
of chromosome 11p15, which includes genes that encode insulin-like growth factor 
2. 

At birth, classic physical findings include macrosomia, macroglossia (enlarged 
tongue), hemihyperplasia, and medial abdominal wall defects (umbilical 
hernia, omphalocele).  Some infants also have visceromegaly.  Newborns must be 
monitored closely for hypoglycemia because fetal hyperinsulinemia can result in 
profoundly low blood glucose at birth. 



Patients with BWS are also at significantly increased risk of embryonal tumors such 
as Wilms tumor and hepatoblastoma.  Abdominal ultrasound and alpha-
fetoprotein level testing should occur every 3 months from birth to age 4 and renal 
ultrasound every 3 months from age 4-8. 

Patients with isolated hemihyperplasia are also at increased risk for Wilms tumor 
and hepatoblastoma and should undergo frequent screening as in those with BWS. 

…………….. 

Bilateral lower extremity x-rays may be performed in older children with BWS to 
evaluate for leg length discrepancy secondary to hemihyperplasia.  Radiographs in 
infants are not helpful because orthopedic intervention is typically delayed until 
puberty, when bone growth is more predictable. 

Brain MRI should be performed in patients with abnormal skin findings concerning 
for neurocutaneous syndromes (eg, neurofibromatosis, tuberous sclerosis).  Brain 
lesions are not a typical feature of BWS. 

Patients with BWS are at slightly increased risk of neuroblastoma, a tumor that can 
arise anywhere in the sympathetic nervous system.  However, routine screening 
with chest x-ray (for a thoracic mass) and urine homovanillic and vanillylmandelic 
acid testing is not recommended due to low incidence. 

Cardiomyopathy is rare in patients with BWS.  Echocardiogram may be performed 
for evaluation prior to surgery or for abnormal cardiac examination. 



Celiac disease  Classic celiac disease presents with gastrointestinal symptoms of abdominal pain, 
nausea, vomiting, diarrhea, and/or weight loss.  Adolescents and adults may have 

extraintestinal symptoms such as fatigue, iron 
deficiency anemia (microcytic anemia, low 
ferritin), and dermatitis herpetiformis, as in this 
patient.  Iron deficiency anemia in celiac disease 
is attributed to poor iron absorption secondary to 
duodenal villous atrophy.  Iron 
supplementation can be considered after an 
underlying cause is confirmed and would likely 
improve anemia in celiac disease after initiation 
of a gluten-free diet.  Dermatitis herpetiformis, a 
pruritic papular or vesicular rash associated with 
celiac disease, is located on the knees, elbows, 
forearms, and buttocks. 

Celiac disease is associated with other 
autoimmune conditions (eg, type I diabetes, 
thyroiditis); it should be screened for in this 

diabetic patient with an anti-tissue transglutaminase antibody IgA level, followed 
by endoscopic duodenal biopsy for confirmation. 

…………. 

TSH should be followed every 1-2 years in patients with type I diabetes to screen for 
the development of autoimmune thyroiditis.  The associated hypothyroidism may 
present with fatigue and anemia, similar to the patient above; however, hair loss, 
brittle nails, and constipation are typical, and dermatitis herpetiformis is strongly 
associated with celiac disease. 

Patients with type 1 diabetes are at particularly high risk of celiac disease, possibly 
related to multiple shared genetic loci between these 2 autoimmune conditions. In 
addition to autoimmunity (eg, autoimmune thyroiditis, family history of 
autoimmune disease), another risk factor strongly associated with celiac disease is 
Down syndrome. 

In the pediatric population, growth delay is often the initial sign. Gastrointestinal 
symptoms are nonspecific; although diarrhea is classic, patients may have bloating 
or abdominal discomfort. Diagnosis can be made serologically (eg, antitissue 
transglutaminase antibody, anti-endomysial antibody) or by duodenal biopsy (eg, 
intraepithelial lymphocytosis, villous blunting).  Management includes a gluten-free 
diet. 



Vitamin 
deficiency 

Vitamin B2 (riboflavin) is a precursor to important coenzymes that participate in 
oxidation-reduction reactions for energy production.  Riboflavin is present in meat, 
eggs, yeast, dairy products, green vegetables, and enriched foods.  Deficiency of this 
vitamin is common in underdeveloped countries with severe food shortages.  This is 
unusual in industrialized nations but can be seen in patients with anorexia nervosa, 
low-dairy diet (eg, lactose intolerance), and malabsorptive syndromes (eg, celiac 
sprue). 

Riboflavin deficiency is characterized by angular cheilitis (fissures at corners of 
lips), glossitis (hyperemic tongue), stomatitis (hyperemic/edematous oropharyngeal 
mucous membranes, sore throat), normocytic-normochromic anemia, 
and seborrheic dermatitis.  Riboflavin has no known toxic effects as excess amounts 
of this water-soluble vitamin are excreted in urine. 

……….. 

Hypervitaminosis A can cause neuropsychiatric symptoms and cerebral edema.   



Thiamine deficiency can cause dry beriberi (peripheral neuropathy), wet beriberi 
(dilated cardiomyopathy), and Wernicke-Korsakoff syndrome. 

Niacin deficiency causes pellagra, which is characterized by a symmetric reddish rash 
on exposed skin areas, glossitis, diarrhea/vomiting, and a variety of neurologic 
disturbances (insomnia, anxiety, disorientation, delusions, dementia, 
encephalopathy). Niacin deficiency does not cause anemia 

Vitamin C deficiency (scurvy) impairs collagen synthesis.  Mucocutaneous symptoms 
include ecchymoses, petechiae, bleeding gums, hyperkeratosis, and coiled hair. 

Vitamin K deficiency: Neonates and patients on long-term antibiotics are at risk due 
to lack of bowel flora. 

Pellagra (niacin deficiency) 

Associated 
conditions 

• Alcoholism 
• Anorexia nervosa 
• Malabsorptive disease (eg, Crohn disease) 
• Dietary niacin deficiency 

Symptoms 

• Diarrhea 
• Dermatitis (photosensitivity) 
• Dementia, depression, distraction 
• Death 

Niacin, an essential nutrient found primarily in meat, fish, and legumes, is absorbed 
in the stomach and small intestine.  Niacin (vitamin B3) deficiency leads to pellagra, 
which is characterized by the 4Ds: diarrhea, dermatitis, dementia, and if 
severe, death.  Pellagra is common in resource-limited countries where the main 
diet is grain or corn but can also be seen in malabsorptive bowel disease (eg, Crohn 
disease), anorexia nervosa, and alcoholism. 

Pellagra typically presents with gastrointestinal issues, such as nausea, abdominal 
pain, epigastric discomfort, and watery diarrhea.  The characteristic photosensitive 
dermatitis (sometimes intensely pruritic) occurs in sun-exposed areas and 
resembles a sunburn (ie, erythematous, well-demarcated).  Over time, the affected 
skin becomes hyperpigmented and thickened.  Like several other nutrient 
deficiencies, pellagra is associated with atrophic glossitis, which presents with a 
smooth, red tongue.  Neurologic manifestations range from poor concentration and 
irritability to depression and dementia.  Death can occur in severe, untreated niacin 
deficiency.  Treatment is niacin replacement. 

……………. 

Pyridoxine (vitamin B6) deficiency is rare and can cause irritability and depression, 
glossitis, peripheral neuropathy, and seborrheic dermatitis.  Unlike the dermatitis of 
niacin deficiency, the dermatitis of pyridoxine deficiency is not photosensitive. 

Riboflavin (vitamin B2) deficiency is a complication of malabsorptive bowel disease 
and can lead to cheilosis, glossitis, and seborrheic dermatitis. 



Vitamin A deficiency.  The condition usually manifests in the second or third year of 
life as impaired adaptation to darkness (which may progress to night blindness), 
photophobia, dry scaly skin, dry conjunctiva (xerosis conjunctiva), dry cornea 
(xerosis cornea) and a wrinkled, cloudy cornea (keratomalacia).  Bitot spots (dry, 
silver-gray plaques on the bulbar conjunctiva) and follicular hyperkeratosis of the 
shoulders, buttocks, and extensor surfaces are less common findings. 

……………….. 

Thiamine deficiency is associated with infantile and adult beriberi, as well as 
Wernicke-Korsakoff syndrome in alcoholics.  Manifestations of infantile beriberi 
appear between the ages of two and three months and include a fulminant cardiac 
syndrome with cardiomegaly, tachycardia, cyanosis, dyspnea, and vomiting.  Adult 
beriberi is categorized as dry or wet.  Dry beriberi describes a symmetrical peripheral 
neuropathy accompanied by sensory and motor impairments, especially of the distal 
extremities.  Wet beriberi includes this neuropathy in addition to cardiac 
involvement (eg, cardiomegaly, cardiomyopathy, congestive heart failure, peripheral 
edema, tachycardia). 

Riboflavin is an integral component of coenzymes that participate in multiple cellular 
metabolic pathways (eg, energy producing respiration).  This vitamin is present in 
many foods, including meats, fish, eggs, dairy products, green vegetables, yeast, and 
enriched foods.  Pure riboflavin deficiency is therefore unusual in industrialized 
nations, but the condition has been documented in regions of the world with severe 
food shortages.  In the United States, patients who present with riboflavin 
deficiencies are usually stricken with anorexia nervosa, malabsorptive syndromes 
(eg, celiac sprue), or rare inborn defects in riboflavin synthesis.  Riboflavin deficiency 
is typically mild and nonspecific in presentation, but symptoms may include sore 
throat, hyperemic and edematous oropharyngeal mucous membranes, cheilitis, 
stomatitis, glossitis, normocytic-normochromic anemia, seborrheic dermatitis, and 
photophobia. 

Ascorbic acid deficiency is characterized by impaired collagen synthesis and 
damaged connective tissue.  The more common symptoms include ecchymoses, 
petechiae, bleeding gums, hyperkeratosis, Sjogren' s syndrome, arthralgias, and 
impaired wound healing.  Systemic manifestations include weakness, malaise, joint 
swelling, arthralgias, edema, coiled hair, depression, neuropathy, and vasomotor 
instability.  This condition may also present with dry skin and eyes due to 
hyperkeratosis and keratoconjunctivitis sicca; however, the other features in this 
case are diagnostic for Vitamin A deficiency. 

Hypervitaminosis A is usually due to the ingestion of excessive doses of vitamin A for 
several weeks or months.  Symptoms include anorexia, pruritus, lack of weight gain, 
increased irritability, limitation of motion, tender swelling of the bones, alopecia, 
seborrheic cutaneous lesions, fissuring of the corners of the mouth, increased 
intracranial pressure, and hepatomegaly. 



IDA Iron deficiency anemia is the 
single most common 
nutritional deficiency in 
infants and children and is 
often 
asymptomatic.  Fullterm, 
healthy infants are born with 
robust iron stores that 

generally prevent them from developing iron deficiency anemia until age 4-6 
months, regardless of dietary intake.  However, the presence of maternal iron 
deficiency, prematurity, and early introduction of cow's milk before age 12 
months increases the risk of iron deficiency anemia in infants. 

Human breast milk contains only small amounts of vitamin D that are inadequate for 
meeting the infant's daily requirement.  All exclusively breastfed infants should be 
started on 400 International Units of vitamin D daily within the first month of life. 

Given that this infant was born prematurely and is exclusively breastfed, she is at 
significantly increased risk for iron deficiency anemia, and both iron and vitamin D 
supplementation should be initiated.  Iron supplementation should be continued 
until age 1 year in preterm infants. 

…………. 

The American Academy of Pediatrics (AAP) recommends exclusive breastfeeding 
until age 6 months given that earlier introduction of solid foods is associated with an 
increase in gastrointestinal infections.  Pureed fruits and vegetables should be 
introduced first followed by pureed proteins such as meats.  There is no evidence 
suggesting that early introduction of highly allergenic foods such as eggs is 
associated with an increased risk of allergies; these foods can be introduced any 
time after age 6 months. 

Although some fruit juices contain vitamins, the AAP does not recommend routine 
introduction of juice into an infant's diet.  For families who choose to offer juice, no 
more than 4-6 ounces per day should be given (after age 6 months) and it should 
never be given in a bottle given the significantly increased risk of dental caries. 

Supplementation of vitamin B12 is recommended for exclusively breastfed infants 
born to strict vegetarian mothers. 

Vitamin C deficiency is exceedingly rare in exclusively breastfed infants given that 
breast milk contains adequate amounts of vitamin C to meet the infant's daily 
requirement until at least age 6 months. 

Milk protein 
allergy 

Food protein–induced allergic proctocolitis 

Risk factors • Family history of allergies, eczema, or asthma 

Clinical 
features 

• Young infant 
• Painless, bloody stools 
• ± Spit-up 



Treatment 
• Elimination of milk & soy from maternal diet 

in breastfed infants 
• Hydrolyzed formula in formula-fed infants 

Prognosis • Spontaneous resolution by 1 year 

Breast milk contains fats, carbohydrates (eg, lactose), and maternal diet–derived 
proteins (eg, whey, casein) from milk and soy. Food protein–induced allergic 
proctocolitis is likely from milk or soy, a condition exclusive to infants.  A non-IgE-
mediated immunologic response to proteins in formula or breast milk causes rectal 
and colonic inflammation.  The typical clinical presentation involves a well-
appearing infant with painless, bloody stools (which may be loose) during the first 
few months of life.  Although some patients have associated reflux, most spit-up in 
infants is physiologic.  A minority of patients have concomitant eczema.  

Diagnosis is clinical and confirmed when bleeding ceases after maternal dietary 
modifications.  Due to substantial cross-reactivity, both dairy and soy should be 
avoided.  After eliminating all dairy and soy from the diet, mothers can continue to 
breastfeed.  Formula-fed infants should be switched to a hydrolyzed formula (ie, 
containing predigested proteins).  Visible bleeding should resolve within 3 days, but 
occult blood may persist for up to 2 weeks.  Parents should be reassured that the 
prognosis is excellent; almost all affected infants can tolerate dairy and soy products 
by age 12 months. 

………….. 

Although antibiotics, a risk factor for Clostridium difficile colitis, may be transmitted 
through breast milk, symptomatic 
disease (eg, diarrhea, blood, 
fever) is rare in infants due to lack 
of intestinal receptors to the 
toxin until approximately age 2. 

Intussusception occurs in children 
age 6-36 months and presents 
with lethargy; vomiting; and 
episodic, crampy pain as one 
bowel segment telescopes into 
another.  Hematochezia is a late 
sign and indicative of bowel 
ischemia.  Bleeding from Meckel 
diverticulum is rare in children 
age <6 months, and stools are not 
typically loose. 



Vascular ring 

 
Vascular rings encompass congenital malformations of the aortic arch system that 
encircle the trachea and/or esophagus and cause compressive symptoms.  Tracheal 
compression leads to biphasic stridor that increases with increased work of 
breathing (eg, crying, feeding). 

Vascular rings can also present with esophageal compression symptoms, 
with severe solid-food dysphagia. Patients typically are gaining weight well as an 
infant likely due to being on an all-liquid diet (requiring less esophagus 
distension).  With the introduction of solid foods (around age 6 months), 
dysphagia became more pronounced and the patient's growth rate slows due to 
increasing reliance on solid foods for her caloric needs. Pts often have recurrent 
food impactions at the site of esophageal compression, seen on fluoroscopic 
esophagography at around the level of the aortic arch (eg, T3-T4). Episodes of 
middle-lobe pneumonia can occur due to aspiration. 

CT scan can delineate the anatomy forming the vascular ring and evaluate 
associated tracheal abnormalities.  Due to possible concurrent cardiac and airway 
abnormalities, patients require direct laryngoscopy, bronchoscopy, and 
echocardiogram.  Treatment is surgical division of the structures creating the ring. 

…………… 



Eosinophilic esophagitis can cause dysphagia to solids, repeated food impactions 
and, potentially, normal esophagoscopy (although mucosa biopsy would show 
eosinophils).   

Esophageal candidiasis commonly presents with odynophagia and dysphagia to 
solids.  It occurs most often in immunosuppressed individuals and is often 
concurrent with thrush.  White mucosal plaques are seen on esophagoscopy. 

Breastfeeding Human milk is considered to be the ideal nutritional source for full-term infants.  The 
American Academy of Pediatrics recommends exclusive breastfeeding until 6 
months of age and then continuation of breastfeeding along with the introduction of 
solid foods until the infant is 1 year old.  Infant formulas have improved greatly over 
time to more closely resemble human milk, but differences still exist. 

The composition of human milk varies based on the mother's diet, the duration of 
lactation, and the needs of the infant.  The protein in human milk is 70% whey and 
30% casein, and the protein content is highest at birth and decreases over the first 
month of life.  Whey is more easily digested than casein and helps to improve gastric 
emptying.  Human milk also contains lactoferrin, lysozyme, and secretory 
immunoglobulin A proteins that confer improved immunity to the infant.  The main 
carbohydrate in both human milk and standard infant formulas is lactose.  Although 
calcium and phosphorus content is significantly lower in human milk when 
compared to formula, these minerals are better absorbed from human milk.  Breast 
milk has an inadequate supply of vitamin D and exclusively breast-fed infants must 
receive supplemented vitamin D. 

……………. 

Although human milk contains less calcium and phosphorus than formula, these 
minerals are better absorbed from human milk.  Therefore, no clinical difference in 
bone health is seen between breast-fed and formula-fed infants. 

Human milk is associated with less reflux and colic than formula. 



 
There are circumstances in which breastfeeding is contraindicated. 

Breastfed infants have lower rates of otitis media (as well as gastrointestinal, urinary 
tract, and respiratory infections).  Other infant benefits include improved overall 
immunity and reduced risk of chronic diseases such as type 1 diabetes mellitus and 
cancer. A visit with a lactation consultant may be helpful for patients who find it 
painful/uncomfortable to breastfeed to get counseled on information and 
techniques to make lactation more comfortable. 

……………. 

Preliminary data suggest that breastfeeding reduces rather than increases the risk of 
childhood obesity. 



Breastfeeding reduces the risk of ovarian and breast cancer as well as the risk of 
endometrial cancer (due to decreased estrogen exposure). 

Exclusively breastfed infants do require supplementation with vitamin D until solid 
foods are introduced into the diet at age 6 months. 

Breastfeeding does increase the duration of postpartum anovulation.  However, 
breastfeeding alone is not a reliable form of contraception, and breastfeeding 
mothers who wish to avoid pregnancy should be counseled to use another type of 
contraception. 

Cyclic vomiting 
syndrome 

Cyclic vomiting syndrome 

History 
• Personal or family history of migraines 
• Episodes often have identifiable trigger (eg, infection, stress) 

Symptoms 

• Stereotypical vomiting episodes 
o Acute onset of nausea, abdominal 

pain, headache, vomiting 
o Self-limited, lasting 1-2 days 

• Between episodes 
o Usually asymptomatic 
o Often regular intervals (eg, 2-4 weeks) 

This child has a recurrent, predictable pattern of acute and frequent vomiting that 
resolves spontaneously with no symptoms between episodes.  Growth, examination, 
and eating patterns are also normal, findings suggestive of cyclic vomiting 
syndrome. 

Cyclic vomiting syndrome is a diagnosis of exclusion, often requiring laboratory 
evaluation and imaging during 
acute episodes to eliminate 
urgent causes of acute vomiting 
and abdominal pain.  The 
pathogenesis is unknown, but 
most patients have a 
personal/family history of 
migraines.  Vomiting episodes 
may be triggered by stress or 
infection and be accompanied by 
nausea, vague abdominal pain, 

headache, and lethargy.  These symptoms self-resolve after 1 or 2 days.  Patients 
typically have regular, predictable symptom intervals (eg, 2-4 weeks) and are 
typically asymptomatic between episodes. 

Physical examination is nonfocal and nonspecific (eg, evidence of 
dehydration).  Treatment is abortive (eg, triptans) and/or supportive (eg, 
antiemetics, rehydration), and most children have gradual resolution of symptoms 
during adolescence. 

……………. 



Factitious disorder imposed on another is a form of child abuse, in which a caregiver 
intentionally induces illness in a child or reports inconsistent symptoms.  

Reye syndrome 
Reye syndrome 

Etiology 
• Pediatric aspirin use during influenza or varicella 

infection 

Clinical features 
• Acute liver failure 
• Encephalopathy 

Laboratory findings 
• ↑ AST, ALT 
• ↑ PT, INR, PTT 
• ↑ NH3 

Treatment • Supportive 

ALT = alanine aminotransferase; AST = aspartate aminotransferase; NH3 = 
ammonia. 

Reye syndrome is characterized by encephalopathy and acute liver failure after a 
viral infection.  The incidence declined significantly after the 1980s due to 
widespread education about salicylate (eg, aspirin) avoidance in children and 

adolescents, especially during viral 
infections.  Most cases occur 
with aspirin use in the setting 
of influenza B (most common), 
influenza A, or varicella 
zoster infection.  Aspirin is a 
mitochondrial toxin that can cause 
acute hepatic dysfunction in young 
individuals. 

Clinical features of hepatic 
dysfunction include nausea, 
vomiting, and 
hepatomegaly.  Laboratory 
derangements include elevated 

transaminases, coagulopathy (prolonged PT, INR, and PTT), 
and hyperammonemia.  Excess ammonia is neurotoxic and causes cerebral edema 
and encephalopathy (eg, mental status changes). 

A diagnosis of Reye syndrome is rare but potentially life-threatening (~30% 
mortality).  The presence of microvesicular steatosis on liver biopsy in the context of 
acute hepatic encephalopathy is consistent with Reye syndrome.  Parents should be 
reminded that aspirin is generally contraindicated in children, except in the 



treatment of Kawasaki disease and rheumatologic diseases (eg, juvenile 
idiopathic arthritis). 

………………. 

Biliary atresia presents in infancy with direct hyperbilirubinemia, jaundice, and 
hepatomegaly.  Biopsy reveals bile plugs in the bile and canalicular ducts, portal tract 
edema, and fibrosis.  This patient's age and normal bilirubin levels make this 
diagnosis unlikely. 

Macrovesicular fatty changes are seen in alcoholic hepatitis and in obese patients 
with nonalcoholic fatty liver disease. 

 

RENAL, URINARY SYSTEM, AND ELECTROLYTES 
VUR 

Urinary tract infection in children 

Risk factors 

• Female sex 
• Uncircumcised male infants 
• Vesicoureteral reflux, anatomic defects 
• Dysfunctional voiding 
• Constipation 

Clinical 
features 

• Dysuria 
• Fever 
• Suprapubic pain (cystitis) &/or flank/back pain 

(pyelonephritis) 

Laboratory 
findings 

• Pyuria 
• Bacteriuria on urine culture 

Management 
• Antibiotic therapy 
• ± Renal ultrasound & voiding cystourethrogram 



A child with a history of a febrile urinary tract infection (UTI) now has a second 
episode of febrile UTI (fever, dysuria, costoverterbal angle tenderness, abnormal 
urinalysis with positive urine culture).  UTIs occur when bacteria (most commonly E 
coli) are introduced into the bladder and/or kidneys.  Infants often have fever alone, 
whereas older children may also experience urinary symptoms (eg, dysuria, urgency, 
frequency, bedwetting) and suprapubic pain.  Vomiting and costovertebral 
tenderness, as seen in this patient, can be signs of renal involvement (eg, 
pyelonephritis). 

Recurrent UTIs raise suspicion for a predisposing urologic abnormality, the most 
common of which is vesicoureteral reflux 
(VUR).  VUR refers to retrograde flow of urine 
from the bladder to the ureter and renal 
pelvis.  Repeated kidney infections caused by 
refluxed urine can lead to renal scarring, 
kidney injury, and hypertension 

A renal ultrasound should be 
obtained following an initial UTI 
in any child and can be 
repeated in case of recurrent 
febrile UTI; it may detect 
hydronephrosis suggestive of 
VUR but is not sensitive for the 
diagnosis.  Therefore, a voiding 
cystourethrogram (VCUG) is 
often obtained in children with 
UTI in whom VUR should be 
excluded.  Indications for VCUG 
include: ≥2 febrile 
UTIs; abnormal renal 
ultrasound; fever ≥39 C (102.2 
F) with bacteria other than E 
coli; signs of chronic kidney 
disease (ie, poor growth, hypertension). 

If high-grade VUR (eg, grade IV or V) is detected on VCUG, daily antibiotic 
prophylaxis is considered to prevent further UTIs and renal damage. 

…………..  

CT of the abdomen and pelvis can identify renal anomalies but exposes the patient 
to unnecessary radiation and is not the best modality to detect retrograde urine 
flow. 

 Repeat urine culture in 48 hours may be necessary if there is no response to 
antibiotics but is not beneficial in 4 weeks to document urine sterility.   



The definitive diagnosis of VUR is made by contrast voiding cystourethrogram.  Renal 
ultrasound is performed to screen for hydronephrosis.  Recurrent and/or chronic 
pyelonephritis can lead to blunting of calices (calyceal clubbing) and focal 
parenchymal scarring.  Renal scintigraphy with dimercaptosuccinic acid is the 
preferred modality for long-term evaluation for renal scarring.  Renal function 
should be followed by serial 
creatinine.  Patients should be 
monitored closely for 
complications of chronic renal 
insufficiency, such as 
hypertension and anemia. 

…………… 

Patients with common variable 
immunodeficiency typically 
have recurrent sinopulmonary 
or gastrointestinal infections. 

Neurogenic bladder can cause 
recurrent UTIs due to urine 
stasis and secondary reflux from 
inadequate voiding.  It is unlikely if there is a lack of other neurologic deficits. 

 Posterior urethral valves are the most 
common cause of chronic renal 
insufficiency/failure in children.  This distal 
urinary tract obstruction can cause secondary 
urinary reflux but the condition affects only boys. 

Autosomal recessive polycystic kidney disease 
(ARPKD) manifests in infancy as large flank 
masses, respiratory distress from pulmonary 
hypoplasia, and Potter faces (flattened 
ears/nose, micrognathia from 
oligohydramnios).  Autosomal dominant 
polycystic kidney disease is usually asymptomatic 

in childhood. 

Vesicoureteral reflux in children 

Pathogenesis • Retrograde flow of urine 

Presentation • Febrile urinary tract infection 

Diagnostic findings 
• Renal ultrasound: hydronephrosis 
• Voiding cystourethrogram: ureteral filling ± dilated 

collecting system 



Management 
• Antibiotic prophylaxis 
• Surgical correction if persistent 

This patient's voiding cystourethrogram results suggest vesicoureteral reflux (VUR), 
defined as the retrograde flow of urine from the bladder into the ureter ± renal 
pelvis.  VUR is the most common pediatric urologic condition and is present in about 
one third of children with febrile urinary tract 
infections (UTIs).  The backward flow of urine may be 
caused by a defective valve in the ureter (primary 
VUR) or high bladder pressure (secondary VUR). 

VUR may be asymptomatic or present with febrile 
UTI.  Patients with VUR are at risk of 
developing recurrent UTIs and pyelonephritis due to 
reflux of nonsterile urine.  Due to poor urinary 
drainage, the reflux itself can cause dilation of the 
renal collecting system.  Bacterial penetration of the 
renal parenchyma induces an inflammatory response 
that can lead to ischemia and subsequent renal scar 
formation.  Scarring is focal and manifests as wedges 
of fibrotic tissue due to chronic interstitial 
inflammation.  Over time, scar tissue can lead to 
chronic renal insufficiency and secondary hypertension. 

The first step in evaluation of a febrile UTI in an infant is renal and bladder 
ultrasound.  If the ultrasound is abnormal (eg, hydronephrosis, scarring), voiding 
cystourethrography (VCUG) should be performed, which visualizes urine refluxing 
into the ureter and is the gold standard for diagnosing and grading VUR.  Depending 
on VUR severity, dilation and blunting of the collecting system may be seen.  The 
mainstay of therapy is antibiotic prophylaxis. 

……………… 

Acquired renal cysts are uncommon in children and typically develop in those 
undergoing dialysis for end-stage renal disease (ESRD).  VUR is not associated with 
renal cyst development. 



Posterior urethral 
valve (PUV) 

This newborn boy has abdominal distension, poor urine output, and respiratory 
distress.  In addition, rather than the normal expected weight loss in the first few 
days of life, patient may also have weight gain (likely due to retained urine).  In 

conjunction with a normal 
cardiac examination, these 
findings are suspicious 
for posterior urethral valves 
(PUV), the most common 
cause of urinary tract 
obstruction in newborn boys. 

Patients with PUV have a 
persistent congenital 
posterior urethral membrane 
that obstructs the flow of 

urine, leading to reduced urine output and a distended bladder.  Some patients may 
have a weak urinary stream, grunt, or strain as they attempt to pass urine.  In utero, 
impaired fetal urinary excretion causes oligohydramnios and subsequent lung 
hypoplasia, which can lead to diminished lung volumes and postnatal respiratory 
distress (eg, hypoxia, tachypnea, decreased breath sounds). 

The first step in evaluation is a renal and bladder ultrasound.  Findings consistent 
with PUV include a dilated bladder with bilateral hydroureters and 
hydronephrosis.  Voiding cystourethrogram is performed if ultrasound is abnormal; 
evidence of posterior urethral dilation supports the diagnosis.  Management 
involves bladder drainage and electrolyte correction followed by cystoscopy to 
confirm the diagnosis and ablate the PUV. 

……………. 

Lumbosacral MRI evaluates for spina bifida, which can cause urinary retention due 
to neurogenic bladder dysfunction.  Cutaneous manifestations may include a deep 
sacral dimple above the gluteal cleft with a hair tuft or abnormal pigmentation. 
Sacral dimple with an intact base is a normal finding that does not require workup. 

Upper gastrointestinal series evaluates for malrotation, which should be suspected 
in any neonate with abdominal distension and bilious emesis.  



Posterior urethral valves (PUV) are the most common cause of urinary tract 
obstruction in newborn 
boys.  Abnormal folds in the 
distal prostatic urethra obstruct 
urinary flow, resulting 
in progressive dilation of the 
bladder, ureters and 
kidneys.  Prenatal 
ultrasonography findings 
of bladder distention, bilateral 
hydroureters, and bilateral 
hydronephrosis are highly 
suggestive of PUV.  Poor urine 
output in utero results in 
oligohydramnios as fetal urine is 
a major source of amniotic 
fluid.  Oligohydramnios in the 

second trimester is ominous and associated with high perinatal mortality because 
normal amniotic fluid levels are required for lung development.  Low amniotic fluid 
also restricts fetal movement, leading to a cascade of physical anomalies including 
flat facies and limb deformities (Potter sequence). 

Other affected infants can present with poor urinary stream, straining with voiding, 
urosepsis, failure to thrive, and renal failure.  Diagnosis is confirmed by voiding 

cystourethrogram and cystoscopy.  Treatment 
options include PUV ablation and urinary 
diversion.  Despite prenatal diagnosis and 
early surgical intervention, patients are at high 
risk for permanent kidney damage. 

………. 

 Cryptorchidism: examination shows a 
hypoplastic or poorly rugated scrotum. 

 

UTI 
Urinary tract infection (UTI) 

Pathogenesis 
• Escherichia coli (most common) 
• Ascending infection 

Clinical features 

• Dysuria 
• Urinary urgency & frequency 
• Hematuria 
• Suprapubic/flank pain 

Diagnosis 
• Pyuria 
• Bacteriuria on urine culture 



Treatment • Antibiotics 

A UTI is typically acquired when enteric bacteria, most commonly Escherichia coli, 
are introduced to the vaginal introitus and ascend the urethra to the 
bladder.  Women are at increased risk for UTI due to a shorter urethra and a smaller 
distance between the anus and urinary meatus.  Recent sexual activity is a common 
predisposing factor because bacteria can enter the introitus during intercourse. 

The most common symptoms associated with a UTI include burning during 
urination, urgency, frequency, and suprapubic pain; hematuria can also occur, as 
seen in this patient.  Urinalysis shows pyuria (ie, white blood cells) and 
positive leukocyte esterase (produced by white blood cells).  Positive nitrites are 
specific for Enterobacteriaceae infection because these organisms convert urinary 
nitrates to nitrites.  Urine culture confirms the presence of bacteria. 

Treatment is with antibiotics because untreated cystitis can spread from the ureters 
up to the kidneys, leading to pyelonephritis. 

……….. 

Candida albicans can cause UTI in patients with predisposing factors (eg, 
hospitalization, diabetes, catheterization).  Candida vulvovaginitis can also cause 
dysuria accompanied by vaginal discharge and itching.  Urinary nitrites would not be 
positive. 

Pseudomonas aeruginosa can be a urinary pathogen but it is typically responsible for 
complicated UTIs in hospitalized patients with an indwelling catheter.  In addition, P 
aeruginosa does not usually cause positive nitrites on urinalysis. 

Staphylococcus saprophyticus can cause UTI in young, healthy women; however, UTI 
caused by S aureus is less common and usually involves a recent hospitalization or 
catheterization.  Urinary nitrites would not be present with a UTI caused by S aureus. 

Urinary tract infection (UTIs) in infants 

Risk 
factors 

• Females 
• Uncircumcised males 
• Vesicoureteral reflux, anatomic defects 
• Dysfunctioal voiding 
• Constipation 

Clinical 
features 

• Fever 
• Fussiness, poor feeding 
• Decreased urine output 

Laboratory 
findings 

• Pyuria 
• Bacteriuria 

Management 
• Antibiotics 
• Renal ultrasound (if febrile) 
• ± Voiding cystourethrogram 



Urinary tract infections (UTIs) are common in children, particularly in girls and 
uncircumcised boys during infancy.  Escherichia coli is the most common etiology, 
followed by other gram-negative bacteria (eg, Klebsiella, Proteus).  UTIs often 
present with vague symptoms in infants and should be suspected in a child 
with fever (especially temperature ≥39 C [102.2 F]), fussiness, and poor 
feeding.  Positive nitrites (specific for Enterobacteriaceae) and leukocyte 
esterase (produced by white blood cells) on urinalysis are highly suggestive of a 
UTI.  Bacteriuria on urine culture confirms the diagnosis. 

When a UTI is suspected based on clinical presentation and urinalysis, empiric 
antibiotics are recommended because a delay in therapy increases the risk of renal 
complications (eg, scarring, hypertension).  Children are typically treated with 
a third-generation cephalosporin, such as cefixime, to cover the most common 
pathogens.  Antibiotics may be modified based on the urine culture results. 

………….. 

Azithromycin is a macrolide used to treat pneumonia and sexually transmitted 
infections (ie, chlamydia, gonorrhea), not UTIs. 

Although fluoroquinolones treat E coli, use is limited in children due to the risk of 
cartilage damage.  Ciprofloxacin is reserved for treatment of UTIs caused 
by Pseudomonas aeruginosa, which typically occur in patients with an indwelling 
catheter. 

Clindamycin has activity against gram-positive bacteria (including methicillin-
resistant Staphylococcus aureus) and anaerobes but not aerobic gram-negative 
bacteria.  

This child with a history of a febrile urinary tract infection (UTI) now has a second 
episode of febrile UTI (fever, dysuria, costoverterbal angle tenderness, abnormal 
urinalysis with positive urine culture).  UTIs occur when bacteria (most 
commonly Escherichia coli) are introduced into the bladder and/or kidneys.  Infants 
often have fever alone, whereas older children may also experience urinary 
symptoms (eg, dysuria, urgency, frequency, bedwetting) and suprapubic 
pain.  Vomiting and costovertebral tenderness, as seen in this patient, can be signs 
of renal involvement (eg, pyelonephritis). 

Recurrent UTIs raise suspicion for a predisposing urologic abnormality, the most 
common of which is vesicoureteral reflux (VUR).  VUR refers to retrograde flow of 
urine from the bladder to the ureter and renal pelvis.  Repeated kidney infections 
caused by refluxed urine can lead to renal scarring, kidney injury, and hypertension 

A renal ultrasound should be obtained following an initial UTI in any child and can be 
repeated in case of recurrent febrile UTI; it may detect hydronephrosis suggestive of 
VUR but is not sensitive for the diagnosis.  Therefore, a voiding 
cystourethrogram (VCUG) is often obtained in children with UTI in whom VUR 
should be excluded.  Indications for VCUG include: ≥2 febrile UTIs; abnormal renal 
ultrasound; fever ≥39 C (102.2 F) with bacteria other than E coli; signs of chronic 
kidney disease (ie, poor growth, hypertension). 



If high-grade VUR (eg, grade IV or V) is detected on VCUG, daily antibiotic 
prophylaxis is considered to prevent further UTIs and renal damage. 

Repeat urine culture in 48 hours may be necessary if there is no response to 
antibiotics but is not beneficial in 4 weeks to document urine sterility.  

Urine culture is diagnostic, and empiric antibiotics (eg, third-generation 
cephalosporin in children) are initiated while awaiting results.  Symptoms 
generally improve by 48 hours of appropriate antibiotic therapy. 

This patient with a UTI has persistent fever and costovertebral tenderness despite 
oral antibiotic therapy.  These findings are concerning for renal infection, either 
pyelonephritis or renal abscess.  The next steps in management are to broaden 
antibiotics to cover a resistant organism and to obtain a renal and bladder 
ultrasound.  An ultrasound evaluates kidney involvement as well as anatomic 
abnormalities that may predispose the patient to UTI (eg, hydronephrosis suggestive 
of vesicoureteral reflux). 

……………. 

Renal ultrasound should first be performed in this patient to rule out renal abscess. 

Renal Calculi Personal history of recurrent stones since childhood, family history of 
nephrolithiasis, and typical hexagonal crystals on urinalysis is suggestive 
of cystinuria. 

Cystinuria is a group of disorders (with several modes of inheritance) characterized 
by impaired transport of cystine and the dibasic amino acids ornithine, lysine, and 
arginine by the brush borders of renal tubular and intestinal epithelial cells.  This 
leads to decreased reabsorption (ie, increased urinary excretion) of cystine, which—
unlike ornithine, lysine, and arginine—is poorly soluble in water.  As a result, 
patients form cystine stones, which are hard and can be radiolucent (or less 
radioopaque than calcium stones). 

The urinary cyanide-nitroprusside test can detect elevated cystine levels and can 
help confirm the diagnosis; it is used as a qualitative screening test and is particularly 
helpful to detect individuals who are homozygous for the mutations causing 
impaired amino acid transport. 

Excess intestinal reabsorption of oxalate as a result of intestinal conditions (eg, 
Crohn disease, bariatric surgery) causes calcium oxalate stones.  The constellation of 
recurrent stones since childhood, positive family history, hexagonal crystals, and 
positive cyanide-nitroprusside test is more consistent with cystinuria. 



This patient with abdominal pain, dysuria, and Escherichia coli on urine culture has 
a first febrile urinary tract infection (UTI).  The costovertebral tenderness also 
suggests possible renal involvement.  Pyuria (≥5 white blood cells/hpf) 
and bacteriuria (≥50,000 colony-forming units (CFUs)/mL from a catheterized 
specimen) are diagnostic of UTI, and positive nitrites (specific 
for Enterobacteriaceae infection) and leukocyte esterase (produced by white blood 
cells) support the diagnosis.  Hematuria is also commonly associated. 

Children age <2 years are at increased risk of complications from UTIs (eg, renal 
scarring/damage, hypertension) and should be treated with 1-2 weeks of 
antibiotics (eg, third-generation cephalosporin).  In addition, all children age <2 with 
a first febrile UTI should undergo a renal and bladder ultrasound to evaluate for any 
anatomic abnormalities (eg, urinary obstruction, vesicoureteral reflux) that might 
predispose them to UTIs.  The ultrasound should be performed after fever and 
symptoms have resolved to minimize false positive results from acute 
inflammation.  If the patient has persistent or worsening symptoms, an ultrasound 
should be performed immediately to assess for renal abscess. 

………………. 

Children age >2 and adults generally do not need further evaluation of a first-time 
UTI due to the lower likelihood of predisposing anatomic issues, lower risk of 
complications, and lower risk of recurrent UTI. 

A voiding cystourethrogram is appropriate if hydronephrosis or scarring is seen on 
renal ultrasound.  It is also indicated in children with recurrent UTIs or a first febrile 
UTI from an organism other than E coli. 

Repeat blood work and urine culture should be performed only in children who fail 
to improve after 2-3 days of appropriate antibiotics.  These studies are not indicated 
to prove a cure in patients with obvious symptomatic improvement. 



Urinary tract infection (UTI) is the most common bacterial infection in febrile infants 
and should be considered in any young child with fever and no source.  Girls and 
uncircumcised boys are at increased risk, and constipation is a predisposing 
factor.  The presentation in infants is typically nonspecific and can include 
fever, fussiness, poor feeding, abdominal discomfort, and decreased urine 
output.  Older children and adolescents may have dysuria, urgency, frequency, and 
localized suprapubic and/or flank pain. 

An infant has a fever ≥39 C (102.2 F) with no identifiable infection (eg, acute otitis 
media, bronchiolitis) on examination.  She has some lower abdominal discomfort to 
palpation.  The next step is to evaluate for an occult UTI with urinalysis and urine 
culture.  In patients who are not toilet trained, straight catheterization is preferred 
for obtaining a sterile urine sample.  Pyuria (ie, white blood cells) and bacteriuria 
(≥50,000 colony-forming units/mL from a catheterized sample) confirm the 
diagnosis.  Treatment is with antibiotics to prevent pyelonephritis and renal scarring. 

…………….. 

Abdominal ultrasonography assesses renal disease and is indicated in children age 
<2 with their first febrile UTI.  However, the priority is to obtain a urinalysis and 
urine culture, followed by antibiotics. 

Lumbar puncture is performed to evaluate for meningitis in all febrile neonates age 
<28 days and may be considered in febrile infants age <29-60 days.   

Wilms tumor 
Wilms tumor (nephroblastoma) 

Epidemiology 

• Most common renal malignancy in children 
• Peak age 2-5 
• Usually sporadic but may be associated with: 

o WAGR (Wilms tumor, Aniridia, Genitourinary 
abnormalities, mental Retardation) 

o Beckwith-Wiedemann syndrome 
o Denys-Drash syndrome 

Clinical 
features 

• Usually asymptomatic 
• Unilateral abdominal mass 
• ± Abdominal pain, hypertension, hematuria 

Treatment 
• Surgical excision 
• Chemotherapy 
• ± Radiation therapy 

Prognosis • 90% survival rate with treatment 

Wilms tumor (nephroblastoma) is a renal cancer arising from the metanephros and 
is one of the most common causes of malignant abdominal masses in young 
children.  The tumor typically occurs sporadically but can be associated with certain 
syndromes (eg, WAGR [Wilms tumor, Aniridia, Genitourinary abnormalities, 
mental Retardation], Beckwith-Wiedemann syndrome). 



Typical presentation involves a child age 2-5 with a unilateral abdominal mass (ie, a 
mass that does not cross the midline).  The mass is often asymptomatic; however, 
some patients may have associated abdominal pain or hematuria. Hypertension can 
also occur due to renin secretion by tumor cells and/or compression of renal 
vasculature by the mass. 

Abdominal ultrasound is the first step in evaluation of an abdominal mass; 
subsequent abdominal CT scan or MRI can further characterize the extent of the 
tumor.  Pathology during surgical excision or biopsy is diagnostic. 

Neuroblastoma typically presents in children age <2.    

Renal cell carcinoma is a renal malignancy that presents in adolescents and adults 
with flank pain, hematuria, and a mass. 

WAGR syndrome/11p deletion syndrome 

Pathogenesis • Gene deletion on chromosome 11p13 

Clinical 
features 

• Wilms tumor 
• Aniridia 
• Genitourinary abnormalities 
• Intellectual disability (previously mental Retardation) 

Absent irises and genitourinary anomalies (ie, hypospadias, cryptorchidism) raise 
suspicion for WAGR syndrome/11p deletion syndrome.  WAGR syndrome typically 
results from a de novo gene deletion on chromosome 11p13 and is an acronym for 
its associated conditions (Wilms tumor, Aniridia [absent iris], Genitourinary 
abnormalities, and intellectual disability [previously mental Retardation]).  The 
diagnosis should be suspected if 2 or more of these conditions are present and 
confirmed with genetic testing. 

Wilms tumor (nephroblastoma) is a renal malignancy that occurs in 
approximately half of patients with WAGR syndrome and is due to deletion of 
the WT1 gene within the affected chromosome region.  Wilms tumors are more 
often bilateral and present earlier (age 1-3) in WAGR syndrome than in 
isolation.  Screening abdominal ultrasound is performed every 3 months in 
infancy and early childhood for early detection and treatment.  Despite strict 
surveillance, end-stage renal disease (ESRD) develops in many patients. 

………….. 

Increased risk of embryonal tumors such as Wilms tumor, hepatoblastoma, and 
neuroblastoma occurs with Beckwith-Wiedemann syndrome. 

Optic pathway gliomas occur in young children with neurofibromatosis type 1, 
a neurocutaneous disorder characterized by café au lait macules, axillary freckling, 
and neurofibromas, none of which is seen here.  Lisch nodules (hamartomas) can 
form in the iris; aniridia is not a feature. 



Wilms tumors often grow large before they are 
diagnosed and typically present with an asymptomatic 
abdominal mass, which may be found incidentally by a 
caretaker or physician.  Hematuria (as in this patient) 
occurs in up to 25% of those who have Wilms 
tumors.  Other symptoms can include abdominal pain, 
hypertension, and fever.  Although the lungs are the 
most common site of metastatic spread, children 
rarely have pulmonary symptoms. 

Abdominal ultrasonography is the first step in imaging 
to differentiate Wilms tumor from other abdominal 
masses.  Subsequently, contrast-enhanced CT or MRI is 
needed to evaluate the extent of the mass.  A CT scan 
of the chest is also recommended to 
identify pulmonary metastases. 

Treatment includes surgery and chemotherapy as well 
as radiation therapy for late-stage disease.  Survival 
rates are excellent (90%), especially for patients who are treated in the early stages. 

……………. 
Nephrolithiasis (kidney stones) can cause hematuria but is usually very painful.  Even 
large staghorn calculi would present with urinary tract infection and pain rather than 
an abdominal mass. 
 
Renal cell carcinoma is a renal malignancy that presents with flank pain, hematuria, 
and a mass.  However, it occurs predominantly in men age 50-80 and is very rare in 
young children. 

Varicocele 

 Primary Secondary 

Pathophysiology 

• Compression of left 
renal vein between SMA 
and aorta 

• Incompetent venous 
valves 

• Extrinsic 
compression (renal or 
retroperitoneal mass) 
of IVC 

• Venous thrombus 

Clinical features 

• "Bag of worms" mass 
• Pubertal onset 
• Left-sided 
• Decompresses when sup

ine 

• "Bag of worms" mass 
• Prepubertal onset 
• Right-sided 
• Persists when supine 

Initial 
management 

• Reassurance and 
observation 

• Abdominal ultrasound 

IVC = inferior vena cava; SMA = superior mesenteric artery. 



Painless, coiled ("bag of worms") scrotal mass 
that does not transilluminate is most 
consistent with a varicocele, a dilation of the 
pampiniform plexus surrounding the 
spermatic cord and testis.  Most varicoceles 
are primary/idiopathic due to compression of 
the left renal vein (which drains the spermatic 
[gonadal] vein) between the superior 
mesenteric artery and aorta.  Increased 
pressure in the spermatic vein leads to 
retrograde blood flow, incompetent valves 
within the vein, and venous dilation.  Typical 
presentation of a primary varicocele is an 
irregular, left-sided scrotal mass in an 
adolescent or adult patient that increases 
with standing/Valsalva maneuver and 
decompresses in the supine position. 

In contrast, a varicocele that is secondary to 
venous thrombus or extrinsic compression of 
the inferior vena cava (IVC) by an abdominal 
mass (eg, renal or retroperitoneal tumor) is 
less common but should be considered in the 
following circumstances: 

• Prepubertal boy 
• Right-sided mass 
• Mass that fails to decrease in size when supine 

A 4-year-old patient has hypertension and a right-sided varicocele that does not 
decompress when supine.  These findings are concerning for IVC compression by a 
fixed mass, such as Wilms tumor (the most common renal tumor in 
children).  Therefore, in this patient, the next step in management is an abdominal 
ultrasound to assess for a secondary cause. 

…………………. 
Testicular cancer typically presents in patients age 15-35 with a painless, firm 
testicular mass.  
 
Urine culture is included in the evaluation of epididymitis, an infectious cause of 
scrotal swelling and pain. 

Constipation  

Pediatric constipation 

Risk factors 
• Initiation of solid food & cow’s milk 
• Toilet training 
• School entry 



Clinical features 
• Painful/hard bowel movements 
• Stool withholding 
• Encopresis 

Complications 
• Anal fissures 
• Hemorrhoids 
• Enuresis/urinary tract infections 

Treatment 

• ↑ Dietary fiber & water intake 
• Limit cow’s milk intake to <24 oz 
• Laxatives 
• ± Suppositories, enema 

Recurrent cystitis in toddlers is often caused 
by constipation as fecal retention can cause rectal 
distension, which in turn compresses the bladder and 
prevents complete voiding.  The residual urine is a 
potential breeding ground for bacteria that ascend to 
the urethra from the perineum. 

Risk factors of constipation include dietary changes, 
such as transition from breast 
milk to cow's milk and solid 
foods.  Signs of constipation 
include straining or pain with 
defecation, passage of 
firm pellet-like stools, and anal 
fissures and 
hemorrhoids.  Prevention and 
treatment of recurrent cystitis 
requires adequate treatment 
of constipation. 

…………… 
Renal insufficiency is a potential complication of recurrent pyelonephritis (urinary 
tract infection involving the kidney) and can manifest as poor urine output, 
malnutrition, poor growth, hypertension, and anemia.  It is not a direct cause of 
recurrent cystitis. 

Sexual activity is associated with recurrent cystitis in women, but it is rarely the 
cause in children.  The absence of vaginal pain, behavioral changes, and genital, 
perineal, or anal injury makes this diagnosis unlikely.  Anal fissures are a common 
manifestation of chronic constipation. 

 

 

 



Sickle cell 
Sickle cell trait 

Clinical features 
• Usually asymptomatic 
• No change in overall life expectancy 

Laboratory 
findings 

• Normal hemoglobin, reticulocyte count, RBC indices 
& morphology 

• Hemoglobin electrophoresis: Hb A > Hb S 

Complications 

• Hematuria/papillary necrosis, hyposthenuria 
• Splenic infarction (especially at higher altitudes), 

venous thromboembolism, priapism 
• Exertional rhabdomyolysis 

Hb A = hemoglobin A; Hb S = hemoglobin S; RBC = red blood cell. 

A patient has a low urine specific gravity consistent with hyposthenuria, the 
inability of the kidneys to concentrate urine.  His family history is significant for 
early-onset stroke, which can be a severe complication of sickle cell disease (SCD) 
due to cerebrovascular occlusion from sickling; however, he has a normal 
hematocrit level and no other symptoms. Therefore, sickle cell trait (SCT) is the 
most likely cause of this patient's hyposthenuria. 

Hyposthenuria is common in patients with SCD and may also develop in those with 
SCT.  In response to hypoxic, hyperosmolar conditions of the renal medulla, red 
blood cells sickle in the vasa recta, impairing free water reabsorption and 
countercurrent exchange.  Patients typically have polyuria and nocturia despite fluid 
restriction.  Urine osmolality is low; however, normal serum sodium is maintained 
due to intact antidiuretic hormone (ADH).  Urinary diluting capacity is also intact as it 
is a function of the superficial loop of Henle, which is not supplied by the vasa recta. 

Typically, mild hyposthenuria due to SCT requires no treatment.  In patients with 
SCD, red blood cell transfusions often improve urine-concentrating ability and 
provide relief of symptoms. 

………… 

Thirst mechanism is impaired and serum sodium is elevated in patients with central 
diabetes insipidus. 

Sickle cell trait 

Clinical 
features 

• Usually asymptomatic 
• No change in overall life expectancy 

Laboratory 
findings 

• Normal hemoglobin, reticulocyte count, RBC indices & 
morphology 

• Hemoglobin electrophoresis: Hb A > Hb S 

Complications • Hematuria/papillary necrosis, hyposthenuria 



• Splenic infarction (especially at higher altitudes), 
venous thromboembolism, priapism 

• Exertional rhabdomyolysis 

Hb A = hemoglobin A; Hb S = hemoglobin S; RBC = red blood cell. 

Gross hematuria can be from bladder (eg, cystitis, cancer), renal (eg, 
glomerulonephritis), ureteral (eg, nephrolithiasis), or prostate (eg, benign prostatic 
hyperplasia) pathology.  Gross hematuria and urinalysis with normal-appearing red 
blood cells (RBCs) suggest an extra-glomerular etiology.  Sickle cell trait is a benign 
condition associated with hemoglobin AS that is more common in Africa, the Middle 
East, and Mediterranean countries, and in African American and Hispanic 
individuals.  Patients with sickle cell trait have no clinical symptoms of sickle cell 
disease and no change in overall life expectancy.  The diagnosis is confirmed by 
hemoglobin electrophoresis showing hemoglobin AS.  However, patients have 
normal hemoglobin concentration, reticulocyte count, and RBC indices and 
morphology. 

Renal complications of sickle cell trait include hematuria, renal medullary 
carcinoma, and urinary tract infections.  Painless hematuria is likely due to renal 
papillary ischemia or necrosis.  The relatively low local partial pressure of oxygen in 
the vasa rectae predisposes the affected red blood cells to sickling.  Papillary 
necrosis can occur with massive hematuria, but the episodes are usually mild and 
resolve spontaneously.  The urinalysis usually shows normal-appearing RBCs.  Other 
renal complications include inability to concentrate the urine (vasa rectae damage 
with inability to maintain concentrated medullary gradient) and distal renal tubular 
acidosis (tubular damage with impaired H+ secretion). 

…………… 

Acute glomerulonephritis: urinalysis without dysmorphic RBCs or proteinuria makes 
this less likely. 

Acute interstitial nephritis does not typically cause gross hematuria. 

Diabetes mellitus 
Type 1 diabetes mellitus 

Onset 
• Bimodal distribution 

o Age 4-6 
o Age 10-14 

Pathophysiology 
• Destruction of pancreatic 

beta islet cells 

Clinical 
manifestations 

• Polydipsia 
• Polyuria, nocturia, enuresis 
• Weight loss 
• Fatigue 
• Blurred vision 



Treatment • Insulin replacement 

Enuresis is urinary incontinence in children age ≥5.  Children who have never 
achieved dryness have primary enuresis.  Secondary enuresis refers to incontinence 
after ≥6 months of dryness.  Secondary enuresis is often pathologic and requires 
evaluation. 

In addition to day and night incontinence, polyuria, polydipsia, and poor weight gain 
are findings suggestive of type 1 diabetes mellitus (DM).  Type 1 DM, which results 
in insulin deficiency from autoimmune destruction of pancreatic beta cells, has a 
bimodal onset:  Patients typically start having symptoms at age 4-6 or at early 
puberty.  When hyperglycemia exceeds the renal threshold for glucose, the resultant 
glucosuria leads to osmotic diuresis and dehydration (eg, dry mucous 
membranes).  Weight loss and fatigue are additional common presenting 
symptoms. 

Diagnosis is confirmed by elevated serum glucose or the presence of glucose in the 
urine.  When euglycemia is achieved with insulin therapy, glucosuria and, in turn, 
polyuria and enuresis, resolve. 

……….. 
Psychologic stress (eg, new home, birth of a sibling, parental divorce) can cause 
behavioral regression, including secondary enuresis.  In addition, functional 
constipation causing stool retention in the distal bowel can lead to decreased 
bladder capacity and enuresis.  Both causes should be investigated in a child with 
enuresis. 

Glomerular 
disorders 

Minimal change disease (MCD) as it accounts for 80% of pediatric nephrotic 
syndrome cases.  Children 
age <10 with isolated 
nephrotic syndrome usually 
do not require biopsy for 
diagnosis as MCD is highly 
likely.  If performed, light 
microscopy of tissue 
obtained from renal biopsy 
usually 
demonstrates normal renal 
architecture; 
immunofluorescence 

staining of the glomeruli also shows no abnormality.  Diffuse effacement of foot 
processes of podocytes (renal epithelial cells) on electron microscopy is 
confirmatory for MCD. 

The majority of patients respond rapidly to corticosteroid therapy; >90% of children 
have complete remission with the disappearance of proteinuria.  Therefore, biopsy 
is reserved for steroid-resistant or progressive disease.  Older children or 
adolescents should undergo renal biopsy to exclude other causes of 
nephrotic syndrome. 

………….. 



Thickened basement membrane and subepithelial "spikes" are pathognomonic for 
membranous glomerulonephritis, which is one of the most common causes of 
nephrotic syndrome in adults.  However, it is rare in young children. 

Mesangial hypercellularity is suggestive of membranoproliferative 
glomerulonephritis, which most commonly presents with nephritic syndrome rather 
than nephrotic syndrome.  It is uncommon in young children. 

Enuresis 
Primary nocturnal enuresis 

Definition • Urinary incontinence age ≥5 

Management 

• Urinalysis to rule out secondary causes 
• Lifestyle changes: 

o Minimize fluid intake before bedtime 
o Avoid sugary/caffeinated beverages 
o Void before bedtime 
o Institute reward system (eg, “gold star” chart) 

• Enuresis alarm 
• Desmopressin therapy 

Primary nocturnal enuresis is defined by urinary incontinence in children age 
≥5 who have never achieved nighttime dryness and have no underlying medical 
condition explaining enuresis.  Boys with a family history of delayed bladder control, 
as in this case, are predisposed to prolonged bedwetting. 

Although enuresis has a high rate of spontaneous resolution over time, many 
families seek active intervention to improve quality of life due to embarrassment or 
anxiety.  Initial steps in management include behavioral modifications such as 
voiding before bedtime and minimizing evening fluid intake. 

For children who do not respond to lifestyle changes, enuresis alarms are the most 
effective long-term intervention but can take 3-4 months to be 
effective.  Pharmacotherapy with desmopressin is also considered first-line therapy 
for those who desire immediate improvement.  Oral desmopressin, an antidiuretic 
hormone analogue, decreases urine production during sleep.  Patients should be 
counseled on minimizing fluid intake in the evening to prevent hyponatremia with 
therapy.  In addition, the rate of relapse on discontinuation of desmopressin therapy 
is high. 

………. 

Tricyclic antidepressants (TCA; eg, imipramine) are as effective as 
desmopressin.  However, they are reserved for patients who do not respond to 
desmopressin due to their rare, but serious, side effects (eg, increased suicidality, 
cardiotoxicity). 

Oxybutynin is an anticholinergic medication that causes urinary retention.  In 
children with nighttime and daytime incontinence, it can be used in conjunction with 
desmopressin to increase bladder capacity. 



MCD The edema may be periorbital in the morning but becomes more pronounced in the 
legs and genitals later in the 
day.  Confirmation of nephrotic-range 
proteinuria is generally accomplished 
with a 24-hour urine collection, 
although a random level can be used 
in the appropriate clinical situation. 

MCD is a highly steroid-sensitive 
condition, and the diagnosis of MCD is 
based on age, clinical presentation, 
and response to 
steroids.  Empiric steroid 
therapy should be initiated upon 
suspicion of the 
diagnosis.  Approximately 85% of 
children will respond to their first 
steroid course. 

……………… 

Liver ultrasound would be warranted if 
hepatic failure was suspected to be the cause of this child's hypoalbuminemia.  .. 

Renal biopsy is indicated in children age >10 with nephrotic syndrome, or in any 
child with nephritic syndrome or minimal change disease that is unresponsive to 
steroids. 

Membranous 
nephropathy 

Common causes of NS 
include minimal 
change disease in 
young children and 
focal segmental 
glomerulosclerosis 
(FSGS) and 
membranous 
nephropathy in 
adolescents and adults. 

Although membranous 
nephropathy is less 
common in 
children, hepatitis B 
infection is a significant 

risk factor.  Universal vaccination has dramatically reduced rates of hepatitis B virus-
associated membranous nephropathy (HBVMN), and unvaccinated children who 
have immigrated from endemic areas should be screened for hepatitis B.  This 
patient is positive for HBsAg and HBeAg and negative for anti-HBsAg antibody, 
findings consistent with active hepatitis B infection.  The pathogenesis of HBVMN 
may involve deposition of HBeAg or its corresponding antibody in the glomeruli. 



Additional workup for these patients should include a 24-hour urine sample (protein 
excretion >3 g/day is consistent with NS), serum C3 (typically low with HBVMN), 
antinuclear antibody (elevated in lupus), and renal biopsy. 

PSGN 
Acute poststreptococcal glomerulonephritis (APSGN) 

Clinical 
features 

• Can be asymptomatic 
• If symptomatic: 

o Gross hematuria (tea- or cola-colored urine) 
o Edema (periorbital, generalized) 
o Hypertension 

Laboratory 
findings 

• Urinalysis: + protein, + blood, ± red blood cell casts 
• Serum: 

o ↓ C3 & possible ↓ C4 
o ↑ Serum creatinine 
o ↑ Anti-DNase B & ↑ AHase 
o ↑ ASO & ↑ anti-NAD (from preceding pharyngitis) 

AHase = antihyaluronidase; anti-DNase B = antideoxyribonuclease-B; ASO = 
antistreptolysin O. 

Acute poststreptococcal glomerulonephritis (APSGN) is an immune complex–
mediated disease that presents 1–4 weeks after group A 
streptococcal (GAS) impetigo (eg, facial skin infection) or pharyngitis.  The antigens 
on specific nephritogenic strains of GAS form immune complexes that are then 
deposited within the glomerular basement membrane.  Following immune complex 
deposition, the complement system is activated, leading to accumulation of C3 in 
the glomerular deposits and low complement component C3 serum 
levels.  Treatment of initial infection does not appear to prevent immune complex 
deposition and, in turn, APSGN. 

Patients may be asymptomatic, with microscopic hematuria, or have 
gross hematuria, edema (eg, periorbital, generalized), and hypertension.  Serum 
creatinine may be elevated, and urinalysis shows red blood cells with or without red 
blood cell casts and proteinuria.  Treatment is supportive (eg, blood pressure 
control).  Symptoms typically resolve within weeks whereas laboratory 
abnormalities may take months to normalize. 

………………… 

Drug-induced interstitial nephritis most commonly occurs after administration of 
nonsteroidal anti-inflammatory drugs or antibiotics (eg, penicillins, 
cephalosporins).  Manifestations include fever, rash, and arthralgia.  Laboratory 
evaluation reveals elevated serum creatinine in addition to white blood cells 
(specifically eosinophils) and white blood cell casts in the urine.  Antihistamines, 
which were used to treat this patient's likely allergic rhinitis, are not typically 
associated with drug-induced interstitial nephritis. 

Renal manifestations of granulomatosis with polyangiitis include elevated serum 
creatinine and hematuria.  However, patients classically have nonspecific, systemic 



symptoms including fever, fatigue, and weight loss, none of which are seen in this 
case.  In addition, ear, nose, and throat (eg, sinusitis, otitis media) and pulmonary 
(eg, dyspnea) manifestations are common, and this disease is extremely rare in 
children. 

Acute poststreptococcal glomerulonephritis (APSGN) is an immune-mediated 
disease that occurs approximately 1-4 weeks after group A 
streptococcal (GAS) pharyngitis or impetigo.  Pathogenesis involves the 
postinfectious formation of nephritogenic-specific streptococcal antigens and 
antibody complexes.  These immune complexes are then deposited within 
the glomerular basement membrane and mesangium, causing activation of the 
complement system and accumulation of complement component C3 in the 
glomerular deposits.  Therefore, laboratory findings include decreased C3 levels with 
possible elevation in serum creatinine. 

Symptomatic patients with APSGN may develop hematuria, edema, 
and hypertension several weeks after GAS skin or throat infection.  Urinalysis 
typically reveals red blood cells with or without protein and red blood cell 
casts.  Most patients recover with supportive care (eg, blood 
pressure management). 

………….. 

Alport syndrome is an inherited defect (most commonly X-linked) of type IV collagen 
that leads to glomerular disease and may present with microscopic or gross 
hematuria in childhood.  However, patients also have sensorineural hearing loss and 
ocular defects. 

HSP 
Henoch-Schönlein purpura (HSP) 

Pathogenesis • IgA-mediated leukocytoclastic vasculitis 

Clinical 
manifestations 

• Palpable purpura 
• Arthritis/arthralgia 
• Abdominal pain, intussusception 
• Renal disease similar to IgA nephropathy 

Laboratory findings 
• Normal platelet count & coagulation studies 
• Normal to ↑ creatinine 
• Hematuria ± RBC casts ± proteinuria 

Treatment 
• Supportive (hydration & NSAIDs) for most patients 
• Hospitalization & systemic glucocorticoids in 

patients with severe symptoms 

NSAIDs = nonsteroidal anti-inflammatory drugs; RBC = red blood cell. 



Abdominal pain, lower extremity 
purpura (shown on the Left in an 
adult), arthritis, and hematuria are 
consistent with Henoch-Schönlein 
purpura (HSP), an IgA-mediated 
vasculitis of the small vessels.  The 
rash consists of 
nonblanching palpable 
purpura symmetrically distributed 
over the lower legs, back, and 
buttocks.  Arthralgia/arthritis most 
commonly affects the hips, knees, 
and ankles and is typically transient, causing no permanent joint 
damage.  Colicky abdominal pain (due to local vasculitis) is present in the majority of 
patients. 

Renal involvement occurs in over one third of children and may present months 
after the onset of illness.  Most patients have relatively mild disease characterized 
by hematuria, red cell casts, non–nephrotic-range proteinuria, and a normal or only 
slightly elevated serum creatinine.  However, more severe complications (including 
nephrotic syndrome, hypertension, and acute renal failure) may occur.  The 
diagnosis of HSP is usually made clinically; in children with atypical presentations, a 
renal biopsy may be helpful to confirm the diagnosis and demonstrates mesangial 
deposition of IgA. 

………… 

Alport syndrome is a hereditary nephritis caused by abnormalities of type IV 
collagen.  In addition to renal disease, patients develop sensorineural hearing loss 
and ocular abnormalities.  Thinning and splitting of the glomerular basement 
membrane are seen on microscopy. 

Alport syndrome 
Alport syndrome 

Pathogenesis 
• Inherited (most commonly X-linked) 
• Mutation of type IV collagen 

Clinical findings 

• Nephropathy 
o Hematuria (microscopic or gross) 
o Progressive renal insufficiency 
o ± Proteinuria 
o ± Hypertension 

• Bilateral sensorineural hearing loss 
• Anterior lenticonus (lens protrusion) 

Diagnosis 
• Molecular genetic testing 
• Renal biopsy: longitudinal splitting of GBM 

GBM = glomerular basement membrane. 



Alport syndrome is an inherited, progressive disease affecting type IV collagen in 
the glomerular basement membrane (GBM), cochlea, and eye.  The typical patient is 
a boy age <10 with gross hematuria after a recent upper respiratory 
infection.  Asymptomatic, microscopic hematuria often precedes gross hematuria, 
which recurs periodically and may be accompanied by hypertension, proteinuria, 
and chronic renal failure.  Mutated collagen in the cochlea and eye results 
in sensorineural hearing loss and anterior lenticonus (conical lens protrusion), 
respectively. 

Most cases are X-linked, and patients often have a family history of chronic kidney 
disease, such as the renal transplant in a patient's uncle.  History may also reveal 
hereditary hearing loss. 

Laboratory results may demonstrate elevated serum creatinine and normal 
complement levels.  Diagnosis is confirmed by renal biopsy, with electron 
microscopy showing a lamellated GBM due to longitudinal splitting of the lamina 
densa.  Genetic testing can also screen patients with a family history of Alport 
syndrome or confirm the diagnosis in a symptomatic patient. 

Management is supportive and may include transplant in patients with end-stage 
renal disease. 

………… 

IgA nephropathy: Hypertension and renal insufficiency are rarely seen 

Proteinuria 

 

Isolated proteinuria in a child (ie, no hematuria, oliguria, hypertension, or edema) is 
usually benign and presents as either transient or orthostatic proteinuria. 

• Transient proteinuria is typically caused by fever, exercise, seizure, stress, or 
volume depletion and results from variations in glomerular blood flow.  This 
condition usually resolves once the provoking factor is removed.  



• Orthostatic proteinuria is most common in adolescent boys and presents 
with proteinuria when the patient is upright (ie, daytime) and absent urinary 
protein after a prolonged recumbent period (ie, morning). 

A patient might have transient proteinuria due to fever from a now-
resolved gastrointestinal illness. The next step is to obtain a protein/creatinine 
(Pr/Cr) ratio from a first morning void once the patient is well.  A normal Pr/Cr 
ratio confirms benign proteinuria.  Subsequent urinalysis distinguishes between 
transient and orthostatic proteinuria: A normal urinalysis is consistent with transient 
proteinuria, whereas recurrent proteinuria on a midday sample suggests orthostatic 
proteinuria.  Once benign proteinuria is confirmed, reassurance and observation are 
appropriate. 

If proteinuria persists on a first morning specimen, the patient must be evaluated for 
persistent proteinuria due to underlying renal disease.  Workup may include imaging 
(eg, ultrasound), laboratory testing (eg, serum protein, albumin, and complement 
levels), or kidney biopsy.  Additional findings on initial presentation, such as 
hypertension or edema, may also warrant this evaluation. 

…………. 

A 24-hour urine collection to assess protein and creatinine levels can help quantify 
protein excretion.  It is typically reserved for patients with persistent proteinuria 
because a 24-hour collection is considerably more difficult than a spot urine 
sample.  This test is not indicated in an otherwise healthy child with a single episode 
of proteinuria in the setting of a fever, a history suggestive of transient proteinuria. 

Renal tubular 
acidosis (RTA) 

An infant has evidence of a normal anion gap acidosis and failure to thrive.  In the 
absence of an anion gap, a renal or gastrointestinal etiology of the acidosis is most 



likely.  This child has no diarrhea but does have markedly alkalotic urine.  These 
findings are suggestive of renal tubular acidosis (RTA).  RTA is caused by a defect in 
the ability of the renal tubules to reabsorb bicarbonate (type 2 RTA) or excrete 
hydrogen (type 1 RTA).  Type 1 RTA is often a genetic disorder and is commonly 
associated with nephrolithiasis.  Type 2 RTA may be isolated but is more commonly a 
component of Fanconi syndrome (glucosuria, aminoaciduria, and phosphaturia are 
also present).  Type 4 RTA is caused by a defect in the sodium/potassium exchange 
in the distal tubule, which results in hyperkalemic, hyperchloremic metabolic 
acidosis.  In children, obstructive uropathy and aldosterone insufficiency are 
common causes. 

All types of RTA can present as growth failure (due to poor cellular growth and 
division in acidic conditions).  Screening laboratory results will show a low serum 
bicarbonate level and hyperchloremia, which lead to a normal anion gap metabolic 
acidosis.  Evaluation of urine pH and urine electrolytes can help distinguish between 
the types of RTA. Treatment consists of oral sodium bicarbonate to normalize the 
serum bicarbonate levels. 

Gastroesophageal reflux (GER) is common in infants and can cause failure to thrive if 
severe.  These infants usually have a history of spitting up or vomiting. 

Normal caloric intake for an infant is up to 32 ounces a day. 

Hypertrophic 
pyloric stenosis 
(HPS) 

This condition is most 
common in first-born 
boys age 3-5 
weeks.  The hypertrophied 
pylorus muscle obstructs the 
gastric outlet, resulting 
in nonbilious, projectile 
emesis.  Although many 
patients have a palpable, 
olive-shaped abdominal 
mass, its absence does not 
exclude the diagnosis. 

If diagnosis is delayed, 
protracted vomiting can 
result 

in hypochloremic, hypokalemic metabolic alkalosis due to hydrochloric acid lost in 
the emesis.  Hypovolemia also activates the renin-angiotensin-aldosterone system 
and potassium is excreted by the kidneys in response to aldosterone.  The 
respiratory system responds to alkalosis with hypoventilation, which results in 
increased PaCO2 and a compensatory respiratory acidosis. 

 



Hypernatremia The signs and symptoms of hypernatremia are mainly neurologic and include 
lethargy, altered mental status, irritability, and seizures.  Hypernatremia can also 
cause muscle cramps, muscle weakness, and decreased deep tendon reflexes. 

Hypovolemic hypernatremia develops secondary to renal losses (eg, diuretic use, 
glycosuria) or extrarenal losses (eg, gastrointestinal upset, excessive 
sweating).  Hypervolemic hypernatremia occurs due to exogenous sodium intake or 
mineralocorticoid excess (eg, hyperaldosteronism). 

When treating a patient with hypernatremia, the sodium must be slowly returned to 
normal.  In an infant with hypernatremia and dehydration, the initial goal is to 
stabilize him with fluid resuscitation as needed.  When giving intravenous fluid 
boluses, only isotonic solutions such as normal saline or lactated Ringer's should 
be used. 

………….. 

Half normal saline and 5% dextrose are hypotonic solutions.  As such, they should 
never be used for initial resuscitation because they quickly exit the intravascular 
system and lower the sodium too rapidly.  Precipitous drops in sodium levels can 
cause cerebral edema. 

Multiple studies have demonstrated that the expensive colloid solutions are no 
better than crystalloids at fluid resuscitation. 

Packed red blood cells may be appropriate in initial fluid resuscitation when bleeding 
is a major issue.  Because  

NERVOUS SYSTEM 
Pseudotumor 
cerebri (IIH) 

Idiopathic intracranial hypertension (IIH) 

Risk factors 
• Obese women of childbearing age 
• Medications (eg, retinoids, tetracyclines, growth 

hormone) 

Clinical 
features 

• Headache 
• Vision loss; enlarged blind spot 
• Pulsatile tinnitus 
• Diplopia; palsy of the abducens nerve (CN VI) 
• Papilledema 

Diagnosis 
• Neuroimaging 
• Lumbar puncture: elevated opening pressure 

Treatment 
• Weight loss 
• Acetazolamide 

Headache and vision changes are consistent with intracranial 
hypertension secondary to isotretinoin.  Excessive vitamin A and its metabolites (eg, 
isotretinoin) are believed to impair cerebrospinal fluid reabsorption, leading to 



increased intracranial pressure (ICP).  Other medications that can increase ICP 
include tetracyclines and growth hormone. 

The initial symptom of intracranial hypertension is usually a throbbing 
headache that is worse with lying flat (which elevates ICP) and improves with 
standing (which lowers ICP).  Headache may be accompanied by pulsatile tinnitus 
(ie, "whooshing" sound), nausea, vomiting, and/or blurry vision. 

Optic disc edema (papilledema) is characteristic of intracranial 
hypertension.  Decreased visual acuity and cranial nerve palsies (most commonly of 
the abducens nerve [CN VI]) may also be present. 

Diagnostic workup includes neuroimaging (preferably MRI with MR venography) to 
rule out a mass or obstruction as the cause of increased ICP.  On lumbar puncture, 
an elevated opening pressure (>250 mm H2O) with an otherwise normal 
cerebrospinal fluid analysis is diagnostic.  Withdrawal of the offending medication 
usually leads to resolution of symptoms. 

…………… 

Cluster headaches are most common in men age 20-50.  Papilledema does not occur 
with cluster headaches. 

Optic chiasm glioma can cause insidious headache and vision changes.  However, 
with a tumor compressing the optic chiasm, a visual field defect (eg, bitemporal 
hemianopsia) would be expected. 

Optic neuritis usually presents with acute vision loss and eye pain.  Optic disc 
swelling can occur due to papillitis but is typically unilateral and not associated with 
morning headache and vomiting. 

Viral encephalitis may present with fever, headaches, neurologic deficits, and 
altered mental status.  

Although IIH most commonly occurs in obese women of childbearing age, the 
condition can also be seen in nonobese children.  In the prepubertal population, 
headache may be less obvious and vision abnormalities may be the predominant 
finding. 



 

Increased intracranial pressure (ICP) on the optic disc causes swelling (papilledema), 
leading to blurry vision that does not improve with refraction and an enlarged blind 
spot.  On funduscopic examination, the optic disc appears elevated with blurred 
margins, and vessels may be engorged or leaky (ie, splinter hemorrhages).  In young 
children, increased ICP is more likely to affect the cranial nerves, particularly the 
abducens nerve (CN VI) because of its long course through the skull to the lateral 
rectus muscle.  Patients with CN VI palsy may have diplopia and impaired eye 
abduction on examination. 

The first step in evaluation is neuroimaging to rule out anatomic causes of increased 
ICP.  If neuroimaging is negative, an elevated opening pressure on lumbar puncture 
is diagnostic of IIH.  Treatment involves relieving ICP (eg, acetazolamide) to prevent 
permanent vision loss. 

……………….. 

Diabetic retinopathy develops over time in 
patients with poorly controlled 
diabetes.  Blurry vision can occur due to 
macular edema, and retinal examination may 
show neovascularization or exudates but a 
normal optic disc.  Diabetic retinopathy is less 
likely in a patient with well-controlled 
diabetes and a normal vision test 6 months 
ago. 

 

Pituitary adenoma may present with 
headache and visual abnormalities but classically causes bitemporal hemianopia due 



to pressure on the optic chiasm.

 

Retinitis pigmentosa is an inherited disorder characterized by progressive retinal 
degeneration.  The presentation can include night blindness, decreased visual acuity, 
and visual field loss.  Retinal vessel attenuation and optic disc pallor are 
characteristic findings not seen on this patient's ocular examination. 

Tuberous 
Sclerosis 

Tuberous sclerosis 

Pathophysiology 
• Mutation of TSC1 or TSC2 gene 
• Autosomal dominant (inherited OR de novo 

mutation) 

Clinical features 

• Dermatologic 
o Hypopigmented macules (ash-leaf spots) 
o Angiofibromas of the malar region 
o Shagreen patches 

• Neurologic 
o CNS lesions (eg, hamartoma) 
o Epilepsy 
o Intellectual disability 
o Autism and behavioral disorders (eg, 

hyperactivity) 
• Cardiovascular: rhabdomyomas 
• Renal: angiomyolipomas 



 

A patient has refractory epilepsy, developmental 
delay, subependymal nodules, and hypopigmented 
macules, features suggestive of tuberous 
sclerosis (TS).  TS is an autosomal dominant 
neurocutaneous disorder in which an inherited or 
de novo mutation in the TS complex (TSC) genes 
(eg, TSC2) leads to benign tumors (hamartomas) of 
the brain, skin, and other organs. 

Seizures (eg, infantile spasms, tonic-clonic) are the most common presenting feature 
of TS, with typical onset in infancy or early childhood.  Brain hamartomas, including 
cortical glioneuronal hamartomas (tubers) and subependymal nodules (red circles), 
are often present but do not correlate with the frequency or severity of seizure 
activity.  Intellectual disability and developmental delay are particularly prominent 
in patients with refractory epilepsy.  Almost all patients with TS also have 
characteristic skin lesions, including ash-leaf spots (hypopigmented 
macules), angiofibromas, and shagreen patches (thickened skin with orange peel–
like texture). 

Cardiac rhabdomyoma is highly associated with TS, and all patients with suspected 
TS should be evaluated with echocardiography.  The tumor can be asymptomatic or 
cause a murmur, arrhythmia, or heart failure.  Although often large in the newborn 
period, the mass typically regresses spontaneously after infancy. 



…………… 

Optic nerve glioma is 
associated 
with neurofibromatosis type 
I, an autosomal dominant 
neurocutaneous disorder 
that also causes seizures and 
intellectual disability.  Skin 
findings include 
hyperpigmented café au lait 
macules, axillary freckling, 
and neurofibromas. 

Pheochromocytoma can 
occur with von Hippel-Lindau 
(VHL) syndrome and multiple 
endocrine neoplasia type 2 
(MEN2), disorders associated 
with various benign and 
malignant tumors.  Neither 
VHL nor MEN2 is associated 
with skin lesions. 

Neurofibromatosi
s 

Neurofibromatosis type I 

Epidemiology • Autosomal dominant NF1 mutation 

  
Manifestations 

• Café-au-lait spots 
• Clustered freckles - axilla, inguinal 
• Lisch nodules 
• Neurofibromas 
• Optic glioma 



A young girl with pigmented cutaneous macules 
and tan-colored lesions of the iris likely 
has neurofibromatosis type 1(NF1). 

NF1 is an autosomal dominant disease caused by 
mutations in the NF1 gene, which codes for 
neurofibromin.  Patients with NF1 develop 
characteristic skin and soft-tissue findings, 
including: 

• Café-au-lait macules - flat, uniformly 
hyperpigmented skin lesions 

• Clustered freckles - particularly in the axillary and inguinal regions 
• Lisch nodules - raised, tan-colored hamartomas of the iris 

Starting in adolescence or early adulthood, patients with NF1 also begin to 
develop neurofibromas, peripheral nerve sheath tumors.  These soft, nontender, 
pedunculated cutaneous lesions usually increase in size and number as patients 
age.  Although mostly benign, some lesions may undergo malignant 
transformation.  As such, all patients with NF1 should receive yearly skin 
examination. 

……………… 

Patients with Down syndrome are at increased risk of childhood 
acute lymphoblastic leukemia (ALL) and may have Brushfield 
spots (whitish-grey spots on the periphery of the iris). 

Renal angiomyolipoma is a benign renal neoplasm associated 
with tuberous sclerosis, an inherited neurocutaneous disorder that results in 
multiple benign hamartomas of several organ systems.  Skin findings include facial 
angiofibromas, hypopigmented macules ("ash leaf spots"), and shagreen patches. 

Retinal hemangioblastomas are associated with von Hippel-Lindau (VHL) syndrome, 
an inherited disorder that causes benign (eg, hemangioblastoma) and malignant 
tumors (eg, renal cell carcinoma).  Von Hippel-Lindau syndrome is not associated 
with café-au-lait macules or Lisch nodules. 



Neurofibromatosis type 1 (NF1) is an autosomal dominant neurocutaneous 
syndrome.  Café-au-lait macules are the earliest cutaneous manifestation and often 
appear in infancy.  With increasing age, axillary/inguinal freckles, Lisch nodules (iris 
hamartomas), and neurofibromas (benign peripheral nerve sheath tumors) develop. 

Patients with NF1 are also at risk for developing intracranial neoplasms.  Optic 
pathway glioma (OPG) is the most common intracranial lesion and typically 
manifests during toddlerhood.  Although many OPGs are asymptomatic, a growing 
tumor can cause headache and decreased visual acuity.  Headache is often worse in 
the morning because intracranial pressure increases overnight while 
supine.  Patients with NF1 are also at increased risk for astrocytomas and brainstem 
gliomas, even into adulthood. 

This patient's morning headache and vision changes are concerning for an 
intracranial mass.  The next step in management is an MRI of the brain and orbits to 
evaluate the intracranial structures. 

……………… 

Bilateral acoustic neuromas (vestibular schwannomas) can cause sensorineural 
hearing loss (SNHL) and are diagnostic of neurofibromatosis type 2 
(NF2).  Audiometry is the best initial screening test for the diagnosis of acoustic 
neuromas but is not indicated for patients with symptoms of NF1.  Patients with NF2 
do not have café-au-lait macules or axillary or inguinal freckling. 

Although patients with NF1 are at increased risk for epilepsy, an EEG is not indicated 
in a patient with no clear evidence of seizures. 

OSA can present with daytime sleepiness and morning headache.   

Accidental ingestion of opiates or other sedating medications can present with 
increased somnolence in a child.  The prolonged time course, skin findings, and 
presence of headache argue against a toxicologic etiology. 

Patients with NF1 are at increased risk of neurologic disorders (eg, cognitive deficits, 
learning disabilities, seizures), and intracranial neoplasms.  Optic pathway 
glioma (OPG) is a tumor found in young children with NF1 that can cause vision 
deficits as the lesion expands and invades the visual pathway.  Yearly 
ophthalmologic examinations screen for OPGs, and MRI of the brain and orbits is 
required for any vision changes. 

……………. 

Patients with NF2 do not have café-au-lait macules or axillary or inguinal freckling. 

Tuberous sclerosis is an inherited neurocutaneous disorder that presents with 
benign tumors in multiple organs.   

Testicular enlargement in the setting of seizures raises concern for fragile X 
syndrome (FXS). Macroorchidism occurs after age 8.   

 



SWS 
Sturge-Weber syndrome 

Pathophysiology • Mutation in GNAQ gene 

Clinical features 

• Port wine stain (trigeminal nerve [CN V1/V2] 
distribution) 

• Leptomeningeal capillary-venous malformation 
• Seizures ± hemiparesis 
• Intellectual disability 
• Visual field defects 
• Glaucoma 

Diagnosis • MRI of the brain with contrast 

Management 
• Laser therapy 
• Antiepileptic drugs 
• Intraocular pressure reduction 

Sturge-Weber syndrome (SWS) is a 
neurocutaneous disorder 
characterized by a capillary 
malformation (nevus flammeus, also 
known as port wine stain) in the 
distribution of the first or second 
branches of the trigeminal nerve 
with an associated leptomeningeal 
capillary-venous 
malformation affecting the brain 
and eye. 

Patients with SWS have 
variable intellectual disability, which 
may present as developmental 
delays in infancy and early 
childhood.  Seizures begin in early 
childhood and often originate focally 
with subsequent generalization.  Hemiparesis contralateral to the intracranial 
malformation may present at the time of seizure onset.  Glaucoma is the most 
common intraocular abnormality, and involvement of the occipital lobe or optic 
tract can cause visual field defects.  For example, homonymous hemianopia, a 
defect in the right or left visual field of both eyes, results from a lesion involving the 
contralateral visual pathway. 

MRI of the brain with contrast detects the intracranial vascular malformation and is 
diagnostic.  Treatment is aimed at controlling seizures and reducing intraocular 
pressure.  Laser therapy is also helpful in reducing the appearance of the port wine 
stain.  



 

…………………… 

Infantile hemangioma is a raised, vascular lesion composed of 
small capillaries and presents at birth or shortly after with a 
bright red papule/nodule.  Hemangiomas initially proliferate in 
infancy before spontaneous involution.  Seizures and 
neurologic deficits are not associated with hemangiomas. 

Patients with Klippel-Trenaunay syndrome have capillary, 
venous, and sometimes lymphatic malformations in 
combination with limb overgrowth.  In this syndrome, port 

wine stains typically involve the lower extremity rather than the face, and neurologic 
abnormalities are not expected. 

Tuberous sclerosis ocular abnormalities include retinal hamartomas, and typical skin 
findings are hypopigmented ash-leaf spots, angiofibromas (malar erythematous 
papules), and shagreen patches (flesh-colored plaque on the back).   



FXS Fragile X syndrome (FXS) is the most 
common inherited form of intellectual 
disability.  It is an X-linked disorder 
caused by a trinucleotide (CGG) repeat 
expansion in the fragile X mental 
retardation 1 (FMR1) gene.  When 
sufficient repeats are present (ie, full 
mutation), methylation 
of FMR1 silences the fragile X mental 
retardation protein (FMRP), resulting in 
characteristic phenotypic findings. 

Affected males have a long face, 
prominent forehead, protruding ears, 
and macroorchidism.  In addition to 
classic physical features, boys with FXS 
often have speech and motor 
delays and begin walking and talking 

around age 20 months (instead of age 12 months).  Attention-deficit hyperactivity 
disorder (ADHD; eg, difficulty maintaining focus, trouble task-switching) and autism 
spectrum disorder are also common. 

Females with the full mutation typically display less prominent physical features and 
have a range of intellectual disability due to varying X-inactivation of 
the FMR1 gene. 

Early diagnosis with genetic testing allows implementation of developmental and 
behavioral services at a young age. 

………………….. 

Arachnodactyly (long, slender fingers) 
is commonly found in Marfan 
syndrome.  Other features include tall 
and thin habitus, ectopia lentis, pectus 
carinatum, and aortic root dilation. 



 

 Gynecomastia (male breast tissue growth) 
typically results from low androgen or high 
estrogen levels and can occur in Klinefelter 
syndrome (47,XXY), in which an extra X 
chromosome causes primary hypogonadism 
(small testes, infertility). 

Prader-Willi syndrome is characterized by obesity 
and hyperphagia in the setting of intellectual 
disability and delayed developmental 
milestones.  Patients also display hypotonia, 
which can lead to feeding difficulty and poor 
weight gain in the neonatal period. 

 

 Short stature is a common feature of Turner 
syndrome; patients are female, and intelligence 
is typically normal.   

 

 

 

 

 

 

 

 

 A smooth philtrum is characteristic 
of fetal alcohol syndrome.  Short palpebral 
fissures, thin vermilion border, and delayed 
growth are usually also present. 

Friedrich ataxia Friedreich ataxia (FA), the most common hereditary form of ataxia, is an autosomal 
recessive condition that classically presents with progressive 



ataxia in adolescence.  FA is caused by an excessive number of trinucleotide repeat 
sequences (most commonly GAA) in the frataxin gene. 

Neurologic 
findings include 
dysarthria, limb 
weakness, loss of 
deep tendon 
reflexes (↓ 
DTRs), and 
progressive gait 
and limb 
ataxia.  Loss of 
position and 
vibratory 
senses occurs 
due to 
deterioration of 
the dorsal spinal 
column.  Skeletal 
comorbidities 

include kyphoscoliosis and pes cavus (high-arched feet).  Hypertrophic 
cardiomyopathy occurs in most patients, with an increased risk of arrhythmia and 
heart failure, usually leading to death by age 40.  Imaging may reveal cervical spinal 
cord atrophy.  Diagnosis is confirmed by genetic testing. 

Management is supportive (eg, physical therapy, psychological support), as no 
disease-modifying therapies are available.  Prenatal genetic testing and counseling 
are available for future pregnancies for confirmed cases in siblings or if both parents 
are known carriers. 

………… 

Ataxia-telangiectasia is also an autosomal recessive, progressive disorder that 
presents with ataxia in addition to ocular and cutaneous telangiectasias.  Patients 
have DNA repair deficits that increase the risk of malignancy; FA does not predispose 
patients to cancer. 

Viral encephalitis can present with ataxia, but patients have fever, seizure, or altered 
mental status.  Imaging reveals brain edema and inflammation. 

Acute cerebellar ataxia is typically a postinfectious disorder that presents with acute 
onset of ataxia, nystagmus, and dysarthria.  Guillain-Barré syndrome is an 
immunologic polyneuropathy that classically presents with acute ascending 
weakness and areflexia.  However, neither condition affects vibratory and position 
senses, and both usually resolve with supportive care, in contrast with Friedreich 
ataxia. 

Frataxin is highly expressed in the brain, heart, and pancreas.  Therefore, the typical 
clinical presentation of FA includes: 



• Neurologic dysfunction 

• Cardiomyopathy 

• Diabetes mellitus 

Neurologic findings of FA include dysarthria, loss of deep tendon reflexes (DTRs), and 
progressive gait and limb ataxia in adolescence. Loss of position and vibratory 
senses also occurs due to deterioration of the dorsal spinal column.  Hypertrophic 
cardiomyopathy (HCM) occurs in most patients, with increased risk of arrhythmia 
and heart failure (HF), and patients may have a family history of sudden cardiac 
death.  Skeletal comorbidities of FA include kyphoscoliosis and pes cavus (high-
arched feet). 

The diagnosis of FA can be confirmed with genetic testing.  Mean age of death is 30-
40 due to complications of cardiomyopathy.  

………….. 

Acute cerebellar ataxia typically occurs following an infection (eg, varicella 
infection), and presents with acute onset (within hours or days) of ataxia, 
nystagmus, and dysarthria.  Vibratory and position senses and reflexes are not 
affected, and symptoms usually resolve within 2 weeks. 

Benzodiazepines (BZs) are sedative-hypnotic medications that, in excess, can cause 
ataxia, dysarthria, and depressed mental status. Prolonged time course and loss of 
vibratory and position sense are inconsistent with BZ toxicity. 

Ataxia and position sense loss are not features of Guillain-Barré syndrome. 

Although lead toxicity can cause peripheral neuropathy, it also characteristically 
presents with neurobehavioral changes (eg, irritability, hyperactivity), fatigue, and 
abdominal pain.  Children with oral mouthing behaviors (eg, infants) are at higher 
risk, and ataxia is not a typical feature of lead toxicity. 

Fetal alcohol 
syndrome 

Fetal alcohol syndrome (FAS) is one of 
the leading preventable causes of birth 
defects and neurodevelopmental 
problems.  Although in utero alcohol 
exposure may result in no apparent 
sequelae for some fetuses, others may 
suffer from FAS or be stillborn.  Women 
who are pregnant or trying to conceive 
should be advised to abstain completely 
from alcohol as there is no known safe 
amount of prenatal alcohol 
consumption. 

FAS is characterized by 3 
pathognomonic facial dysmorphisms: 

1. Small palpebral fissures 



2. Smooth philtrum (vertical groove above the upper lip) 
3. Thin vermilion border 

Height and/or weight growth is compromised with percentiles <10th for age and 
sex.  Microcephaly is often present, and these children suffer from cognitive and 
behavioral disorders.  The phenotypic range of neurodevelopmental problems is 
wide and includes intellectual disability, attention-deficit hyperactivity disorder 
(ADHD), social withdrawal, and delays in motor and language milestones. Patients 
may have socialization problems resembling autism spectrum disorder. Early 
diagnosis is critical for affected children to benefit from aggressive speech, physical, 
and occupational therapies. 

…………… 

Down syndrome is the most common genetic cause of developmental delay and 
usually results from meiotic nondisjunction of chromosome 21.   

 

 CMV is the most common congenital viral infection and can also cause 
developmental delay.  However, other characteristic problems include sensorineural 
deafness, blindness, jaundice, hepatosplenomegaly, and petechiae. 

Hypoplastic fingers/nails and cleft lip/palate are classic physical findings in fetal 
hydantoin 
syndrome.  Pregnant women 
on phenytoin during their 
last trimester often receive 
prophylactic vitamin K to 
prevent neonatal bleeding 
as phenytoin may increase 
the rate of fetal vitamin K 
degradation.  

In addition to developmental 
delay, congenital rubella 
syndrome is characterized by 
sensorineural deafness, 
cataracts, 
hepatosplenomegaly, and 
purpura. 



Rett syndrome Loss of verbal and social skills, repetitive hand and body movements, respiratory 
difficulties, and gait disturbance are suggestive of Rett syndrome (RS).  RS is 
characterized by normal development until age 6-18 months followed by 
a regression of speech, loss of purposeful hand movements, development 
of stereotypical movements (eg, pill-rolling, twisting, kneading), and gait 
abnormalities. 

Periodic breathing abnormalities are also common in RS and are characterized by 
alternating episodes of hyperventilation and hypoventilation or apnea.  These tend 
to occur during periods of heightened emotion and are often associated with 
stereotypical movements.  Other presentations include autistic features, sleep 
disturbance, early deceleration in head growth, retropulsion (rocking back and 
forth), and seizures.  Regression is typically gradual but may happen suddenly. 

Although the pathophysiology of RS is not completely understood, most cases are 
due to MECP2 gene mutations, which affect neuronal development (possibly 
including neuromodulation in CNS respiratory centers). 

………………. 

In Angelman syndrome and Lesch-Nyhan syndrome, development is delayed; normal 
development followed by regression is more suggestive of Rett syndrome.  Typical 
features of Angelman syndrome include intellectual disability, a happy disposition, 
jerky gait, hypermotoric behaviors, and hand flapping.  Features of Lesch-Nyhan 
syndrome include self-mutilating behavior, dystonia, gout, and nephrolithiasis. 

Rett syndrome was previously classified as an autism spectrum disorder.  Because it 
has a specific etiology (MECP2 mutation) and is not always associated with autistic 
features, it is now considered an independent diagnosis. 

Krabbe disease manifests most often prior to age 6 months, with death occurring by 
age 2 years.  Signs include peripheral neuropathy, optic atrophy, spasticity, and 
microcephaly. 

In Landau-Kleffner syndrome, language skills typically deteriorate at age 3-6 as a 
result of severe epileptic attacks. 

Lennox-Gastaut syndrome is characterized by severe seizures of multiple types and 
typically presents in children age 3-5.  It is associated with intellectual disability and 
a slow, generalized spike and wave pattern on EEG. 

Headaches Headaches are a common chief complaint in the pediatric population and can have 
both benign and potentially dangerous etiologies.  A presentation of a severe 
headache of gradual onset associated with nausea, vomiting, photophobia, and a 
visual aura is most consistent with migraine headache with aura.  Migraine 
headaches are the most common form of headaches in the pediatric population and 
occur before age 20 in 50% of cases.  The diagnosis of migraines is clinical and based 
on the presence of recurrent episodes of paroxysmal headaches.  Unlike migraine 
headaches in adults, migraines in children are often bifrontal and of shorter 
duration.  Although migraines in children may be bifrontal, occipital headaches are 
extremely rare and, if present, should raise concern for a structural lesion. 



First-line treatment of acute migraine headaches in children age <12 consists of 
supportive management (lying in a dark, quiet room with a cool cloth on the 
forehead) and administration of acetaminophen or an NSAID agent such as 
ibuprofen.  If the headache does not subside with these measures, oral, intranasal, 
or injectable triptans may be tried. 

………………. 

Indications for neuroimaging in a child with a headache include: 

1. History of coordination difficulties;  
2. Presence of numbness, tingling, or focal neurologic signs (FNDs);  
3. History of a headache that causes awakening from sleep; or  
4. History of increasing headache frequency.   

Increased ICP 
Increased intracranial pressure 

Etiology 

• Traumatic brain injury (TBI); hemorrhage 
• Intracranial mass or infection 
• Hydrocephalus 
• Idiopathic intracranial hypertension (IIH) 

Clinical features 
• Headache, vomiting, lethargy 
• Bulging fontanelle 
• Papilledema 

Diagnosis • Brain imaging 

Complications 
• Cerebral herniation 
• Ischemia 



Increased intracranial pressure (ICP) is a life-threatening condition in which the 
brain parenchyma, cerebrospinal fluid (CSF), or cerebral blood flow (CBF) increases 
in volume.  Without prompt recognition and treatment, elevated pressure within the 

confined cranial vault can lead to brain 
herniation, ischemia, and death. 

Severe headache, particularly causing 
nighttime awakening, is often the earliest 
manifestation of increased 
ICP.  However, young children unable to 
verbalize headache are more likely to 
be irritable with intractable 
vomiting and lethargy.  A bulging 
anterior fontanelle may be present in an 
infant (prior to fontanelle closure at age 
9-18 months) or in a child with persistent 
open fontanelles due to chronic 
hydrocephalus.  Papilledema (ie, optic 
disc swelling) is more common in older 
children with fused sutures. 

Ventriculoperitoneal (VP) shunt is 
indicated in some patients with 

intraventricular hemorrhage (eg, persistent/significant ventricular dilatation 
following the bleed) and functions to drain excess CSF into the abdomen.  A VP 
shunt increases the risk for developing elevated ICP due to shunt malfunction (eg, 
catheter obstruction, shunt migration, split tubing).  Urgent brain imaging with CT 
scan or fast MRI is required to evaluate for mass effect and impending 
herniation.  Ventriculomegaly on neuroimaging is consistent with shunt 
malfunction.  Shunt series radiographs are also typically performed to identify 
displaced/damaged tubing.  If present, surgical shunt revision is required. 

…………. 

Intestinal intussusception presents in children age 6-36 months (0.5-3y) with severe, 
intermittent, colicky abdominal pain and vomiting. 

Regurgitation can occur with gastroesophageal reflux, but frequent emesis is not 
typical.   



Brain tumors Central nervous system (CNS) 
tumors are the second most 
common pediatric 
malignancies after leukemia 
and the most common 
pediatric solid 
tumors.  Tumors originating in 
the cerebral cortex (ie, 
supratentorial) classically 
present with headache due to 
increased intracranial 
pressure; however, new-onset 
seizure may be the presenting 
symptom.  Changes in speech, 
memory, and personality (eg, 
irritability, declining academic 

performance) can also occur with supratentorial masses, 
and hemiparesis and hyperreflexia are common with parietal lobe involvement. 

The most common brain tumor in children is low-grade astrocytoma.  Astrocytomas 
are derived from astrocytes (the dominant glial cell in the brain) and can be low or 
high grade.  Low-grade astrocytomas (eg, pilocytic astrocytoma, diffuse 

astrocytoma) are typically slow-growing and benign, causing symptoms to develop 
over many months. 

High-grade astrocytomas (eg, glioblastoma) are malignant and much less common 
than low-grade astrocytomas.  In contrast to low-grade tumor presentation, this 
aggressive tumor type causes symptoms over days to weeks, not months. 

……………. 



Ependymomas arise from the ependymal cell lining of the ventricles and spinal 
cord.  In children, the most common intracranial site is the fourth ventricle in the 
posterior fossa (not cerebral cortex).  In addition, ependymomas are far less 
common than low-grade astrocytomas. 

Medulloblastoma is one of the most common pediatric posterior fossa tumors and 
typically arises from the cerebellar vermis.  Presentation includes ataxia due to 
involvement of the cerebellum (not cerebral cortex). 

Neuroblastomas arise from sympathetic ganglion cells and usually present with an 
abdominal mass.  Although end-stage disease can metastasize to the brain, primary 
pediatric CNS tumors are much more common than CNS metastases. 

Craniopharyngioma 

Epidemiology 
• Benign, slow growing 
• Derived from remnants of Rathke pouch 
• Bimodal age distribution (age 5-14 & 50-75) 

Clinical 
features 

• Optic chiasm compression → bitemporal hemianopsia 
• Pituitary stalk compression → endocrinopathies 
o Growth failure in children (↓ TSH or ↓ GH) 
o Pubertal delay in children or sexual dysfunction in 

adults (↓ LH & FSH) 
o Diabetes insipidus (↓ ADH) 

Diagnosis • MRI/CT scan: calcified &/or cystic suprasellar mass 

Treatment • Surgical resection ± radiation therapy (not CTX) 

ADH = antidiuretic hormone; FSH = follicle-stimulating hormone; GH = growth 
hormone; LH = luteinizing hormone; TSH = thyroid-stimulating hormone. 

Poor linear growth, pubertal delay, and worsening headaches with papilledema are 
findings concerning for craniopharyngioma. 

Craniopharyngioma is a benign tumor derived from epithelial remnants of Rathke 
pouch (within the pituitary stalk) and is found in the suprasellar region adjacent to 
the optic chiasm.  The main complications result from compression of the pituitary 
stalk and optic chiasm.  Due to their slow growth, craniopharyngiomas often cause 
subtle symptoms for years prior to diagnosis. 

Pituitary stalk compression often causes panhypopituitarism, which most commonly 
manifests as growth failure due to TSH or growth hormone deficiency.  In addition, 
hypogonadism from LH and FSH deficiency may cause pubertal delay (eg, no breast 
development by age 12 in girls).  Diabetes insipidus due to ADH deficiency and 
adrenal insufficiency due to corticotropin deficiency may also occur. 

Tumor compression of the optic chiasm can cause visual field deficits (ie, bitemporal 
hemianopsia).  In addition, craniopharyngiomas may cause headache from 



compression of nearby structures or obstructive hydrocephalus.  Obstructive 
hydrocephalus can also cause papilledema (eg, optic disc edema). 

On diagnostic MRI, craniopharyngioma classically presents as a cystic or calcified, 
suprasellar mass. 

………………………………. 

Acoustic neuroma is a benign tumor of the vestibular nerve.  On imaging, it appears 
as an enhancing lesion in the internal auditory canal.  Patients are usually adults with 
hearing loss, tinnitus, and mild ataxia (due to vestibular dysfunction). 

Brain abscess: Patients typically have an acute headache, focal neurologic findings 
(eg, sensorimotor deficits), and often fever.   

Patients with tuberous sclerosis complex (TSC) may have subependymal nodules in 
the lateral ventricles.  These nodules can increase intracranial pressure due to 
obstructive hydrocephalus. 

Medulloblastoma 

Epidemiology 

• Most common malignant pediatric brain tumor 
• Posterior fossa tumor 
o Originates in cerebellum (usually the vermis) 
o Often compresses fourth ventricle 

Clinical features 

• Cerebellar dysfunction 
o Truncal/gait ataxia (cerebellar vermis) 
o Dysmetria, intention tremor (cerebellar 

hemispheres) 
• Obstructive hydrocephalus (↑ ICP) 

o Headache, vomiting 
o Papilledema 
o Abducens nerve palsy 

Treatment • Resection, craniospinal radiation, chemotherapy 

ICP = intracranial pressure. 

Signs of cerebellar dysfunction and increased intracranial pressure (ICP) are 
concerning for a posterior fossa tumor.  In children, the most common posterior 
fossa tumors are medulloblastoma and pilocytic astrocytoma. 

Most medulloblastomas occur in the vermis of the cerebellum, which coordinates 
balance and gait.  Therefore, patients classically have truncal or gait ataxia, with 
frequent falls.  Examination may show a wide-based gait and poor heel-to-toe 
coordination.  Cerebellar hemisphere involvement may cause problems with limb 
coordination, such as dysmetria and intention tremor. 

A medulloblastoma that compresses the fourth ventricle can result in obstructive 
hydrocephalus and increased ICP, with findings of morning headache, vomiting, 
and papilledema.  Elevated ICP can also cause bilateral abducens nerve palsies (ie, 



inability to abduct the eyes) because the nerve's long intracranial course makes it 
particularly vulnerable to compression or stretching at the skull base. 

Medulloblastomas have the potential for leptomeningeal spread and are treated 
aggressively with surgery, radiation, and chemotherapy. 

…………….. 

Acoustic neuroma, a typically benign tumor of the vestibulocochlear nerve, presents 
with hearing loss, tinnitus, and mild gait unsteadiness (due to vertigo).  Large 
tumors can compress the cerebellum and cause ataxia.  However, this tumor is 
extremely rare in children. 

Glioblastoma is an aggressive, supratentorial malignant tumor. 

Meningioma is a benign, extraaxial tumor that may present with seizure and focal 
defects based on tumor location, such as visual field defects if the optic pathway is 
involved.  Meningioma is extremely rare in children, and cerebellar involvement is 
atypical. 

Parinaud syndrome is characterized by limitation of upward gaze, light-near 
dissociation, and eyelid retraction. 



Carotid artery 
trauma 

Symptoms of hemiparesis and aphasia 
after injury to the posterior pharynx are 
suspicious for an injury to the 
cervical internal carotid artery, which is 
located directly lateral and posterior to 
the tonsillar pillars.  Carotid artery 
dissection is a rare but potentially severe 
complication of penetrating trauma, 
seemingly minor oropharyngeal trauma 
(eg, a fall with object in mouth), or neck 
strain/manipulation (eg, yoga, sports). 

Intimal injury to the 
internal carotid artery 
can result 
in dissection or 
thrombus formation, 
which occurs over hours 
to days and can extend 
into the middle and 
anterior cerebral 
arteries (MCA and 
ACA).  Patients may 
develop neck pain, 
"thunderclap" 
headache, and 
symptoms of an 
ischemic stroke 

(eg, hemiparesis, facial droop, aphasia).  The diagnosis of a carotid artery dissection 
is confirmed with CTA or MRA. 

……….. 

Cerebral thromboses can also present with hemiparesis, facial droop, and 
aphasia.  Antithrombin III deficiency is a hypercoagulable state with an increased risk 



of spontaneous venous 
thromboembolism (VTE), 
particularly of the 
femoral and mesenteric 
veins; cerebral 
thromboses are less 
common. Certain cardiac 
defects (eg, atrial septal 
defect [ASD]) can cause 
right-to-left shunting of 
venous emboli into the 
cerebral arterial 
circulation causing 
stroke ("paradoxical 
emboli").  

Cerebral arteriovenous 
malformations (AVM) 
are a rare but often fatal 
cause of intracranial 
hemorrhage.  AVM 
rupture is usually 
spontaneous without 
antecedent 
trauma.  Patients typically experience acute headache, vomiting, and altered mental 
status (AMS). 

Penetrating oropharyngeal trauma increases the risk of retropharyngeal 
abscess.  Symptoms include fever and severe neck pain rather than hemiplegia, and 
presentation typically occurs several days after initial injury. 

Cephalohematom
a 

Cephalohematoma is a subperiosteal hemorrhage that occurs in neonates due to 



birth trauma, particularly with forceps or vacuum-assisted deliveries.  The bleed is 
limited to the surface of 1 cranial bone and appears as a scalp swelling with the 
following features: 

• Firm 
• Nontender 
• Does not cross suture lines 
• No skin discoloration 

Because subperiosteal bleeding occurs slowly, swelling is often not visible until 
several hours after birth.  Most cases are uncomplicated and resorb 
spontaneously within a few weeks to months, depending on the size.  However, as 
the blood from the cephalohematoma breaks down, the newborn is at increased risk 
for hyperbilirubinemia and may require phototherapy. 

………………. 

Caput 
succedaneum refers to 
scalp swelling superficial 
to the periosteum that 
crosses suture lines.  The 
edema usually involves 
the portion of the head 
presenting during vertex 
delivery and is typically 
identified at birth. 

Skull fractures are rare in 
newborns but typically 
appear as an indentation 
of the calvarium similar to 
a dent in a ping-pong ball. 

Subdural hemorrhage in neonates is typically accompanied by convulsions, periods 
of apnea, respiratory depression, and altered muscle tone.  Fontanels may be tense 
and bulging, but scalp swelling does not occur. 

Subgaleal hemorrhage is characterized by blood between the periosteum and 
aponeurosis due to shearing of the emissary veins during delivery.  Patients have 
fluctuant scalp swelling that can move, cross suture lines, and expand for days after 
delivery.  Tachycardia and pallor can occur due to excessive blood loss. 

IVH 
Intraventricular hemorrhage 

Pathophys
iology and 
risk factors 

• Ruptured germinal matrix vessels 
• Prematurity 
• Very low birth weight (VLBW) 



Clinical 
findings 

• Often asymptomatic 
• Seizures or apnea 
• Full fontanelle 
• Acute anemia 

Diagnosis Cranial ultrasonography 

Grading 

• Grade I – hemorrhage limited to germinal matrix 
• Grade II – intraventricular hemorrhage, <50% of ventricle 
• Grade III – >50% of ventricle or ventricular dilation 
• Grade IV – parenchymal hemorrhage 

An infant has a grade IV intraventricular hemorrhage (IVH) due to 
ruptured germinal matrix vessels.  The hemorrhage can be limited to the germinal 
matrix or enter the lateral ventricles.  Ventricular dilation may occlude draining 
veins and lead to secondary parenchymal bleeding (grade IV).  The primary risk 
factor for IVH is prematurity as preterm infants have fragile vasculature and are 
more susceptible to acute changes in cerebral perfusion (eg, hypotension, swings in 
oxygenation or ventilation, increased venous pressure). 

IVH typically occurs within 7-10 days of birth and can present 
with anemia and tachycardia (due to hemorrhage), apnea, seizures, focal neurologic 
signs (due to cerebral injury), or a bulging fontanelle.  However, the majority of 
infants with IVH are asymptomatic.  Therefore, preterm infants should have regular 
screening cranial ultrasounds.  Long-term sequelae include neurodevelopmental 
injury such as cerebral palsy and intellectual disability. 

………………… 

Arteriovenous malformations (AVM) cause left-to-right shunting within the 
brain.  This results in ischemic changes to the brain parenchyma bypassed by the 
malformation.  Hemorrhage is not usually seen with brain arteriovenous 
malformations in newborns. 

Macrosomia is associated with traumatic or device-assisted delivery (eg, forceps, 
vacuum), which can lead to intraparenchymal or subdural 
hemorrhages.  Hemorrhages associated with delivery are usually small, do not 
require intervention, and are not intraventricular. 



  Placental abruption can be associated 
with hypoxic-ischemic injury to the fetal 
brain, leading to diffuse neuronal 
injury.  Abruption is less commonly 
associated with IVH. 

Cytomegalovirus (CMV) and Zika virus 
can destroy neural progenitor cells, 
leading to microcephaly; toxoplasmosis 
can obstruct ventricular outflow and 
cause hydrocephalus; and herpes simplex 
virus (HSV) and varicella-zoster virus 
(VZV) can cause diffuse neuronal 
destruction.  However, prenatal 
infections are not associated with IVH. 

 

Intraventricular hemorrhage (IVH).  Acute changes in blood flow through the fragile 
germinal matrix blood vessels can lead to hemorrhage, either within the germinal 
matrix or into the lateral ventricles.  Premature and very low birth-weight (VLBW; 
<1500 g) newborns are at increased risk because their vasculature is less 
developed.  Acute changes in cerebral perfusion (eg, hypotension, hypoxia, hypo- or 
hyperventilation) are also a risk factor. 

The majority of infants with IVH are asymptomatic.  Symptomatic infants may have 
acute neurologic changes such as lethargy, hypotonia, apnea, or 
seizures.  Hemorrhage into the ventricles may also cause anemia, a bulging 
fontanelle, or increased head circumference. 

Diagnosis is made by cranial ultrasound.  Coagulated intraventricular blood has 
increased echogenicity compared to cerebrospinal fluid filling a normal 
ventricle.  The degree of ventricular dilation can also be assessed on 
ultrasound.  Repeated scans are typically required to monitor progression of the 
bleed. 

…………………. 



Arnold-Chiari and Dandy-Walker malformations are congenital brain malformations 
that cause hydrocephalus due to obstruction of cerebrospinal fluid flow in the 
posterior fossa.  However, the acute onset of findings in this patient is more 
consistent with IVH. 

Choroid plexus cysts can be identified during prenatal sonography.  They can 
indicate fetal aneuploidy but more commonly are benign, asymptomatic findings 
that regress spontaneously. 

Hypoxic-ischemic encephalopathy (HIE) is a global, anoxic cortical brain injury that 
occurs after severe perinatal asphyxia and acidosis.  HIE results from acute fetal 
hypoxia (eg, placental abruption, uterine rupture, maternal cardiac arrest) and 
presents within hours of delivery.  

Neonatal meningitis can present with nonspecific symptoms, such as the 
cardiopulmonary instability and neurologic decline. Infectious risk factors include: 
maternal fever and prolonged rupture of membranes. 



Head trauma 

Head trauma can be categorized as minor, mild traumatic brain injury (TBI), or 
serious TBI.  Mild (concussion) traumatic brain injury (TBI) is defined as a head injury 
that is associated with a Glasgow coma scale (GCS) score of 13-15, loss of 
consciousness (LoOC) for <5 minutes, headache, loss of memory (amnesia) 
before/after injury for <24 hours, alteration in mental status (AMS) at time of injury, 
and/or vomiting.  



Head CT without contrast is the 
first-line imaging modality in the 
emergency department. 
Neuroimaging results are often 
normal in mild TBI but should be 
considered due to overlapping 
clinical features with serious TBI 
(eg, headache, vomiting, 
LoOC).  Observation for 4-6 
hours in the emergency 
department is an alternative 
option for patients with mild TBI, 
and head CT can be performed if 
symptoms worsen.  The patient 
can be discharged home with a 
reliable caretaker if the CT scan 
is normal or if there is 

improvement during observation.  Clear written instructions with return precautions 
should also be provided. 

………………. 

Patients with serious TBI (eg, GCS score <13, prolonged loss of consciousness, 
neurologic deficit (FND), signs of basilar skull fracture) require neuroimaging, close 
inpatient monitoring (eg, neurologic examinations every 2 hours), and neurosurgical 
consultation.  These patients typically have significant intracranial injury (eg, 
epidural hematoma [EDH]).  However, in mild TBI, hospital admission is unnecessary 
unless head CT is abnormal. 

Minor head trauma is defined as a head injury that is associated with a GCS score of 
15, normal mental status, no abnormal neurologic or funduscopic examination 
findings, and no evidence of skull fracture.  Patients with minor head trauma may 
have only mild headache or scalp laceration and do not require neuroimaging or 
hospitalization.  The potential risk of cancer due to CT-scan-associated radiation 
increases with decreasing age (eg, 1 in 1500 at age 1; 1 in 5000 at age 10).   

A brain MRI is more sensitive in showing small hematomas and axonal injury, which 
may not appear on CT.  These relatively minor findings usually do not impact 
management in the acute setting.  In addition, a brain MRI can take up to 1 hour to 
complete while a head CT takes only ~15 minutes. 

A head CT scan should be performed without contrast.  Contrast can confound the 
appearance of acute blood (red arrow) as both contrast and blood appear white on 
CT. 

Child abuse 
Nonaccidental trauma 

Risk factors 
• Unstable family situation 
• Vague history 
• Injury inconsistent with developmental stage 



Clinical features 

• Bruises/fractures at various stages of healing 
• Femur fracture in nonambulatory infant 
• Posterior rib fractures 
• Metaphyseal corner fractures 
• Retinal & subdural hemorrhages 

Management 
• Skeletal survey 
• CT scan of the head 
• Funduscopic examination 

Abusive head trauma (ie, shaken baby syndrome) refers to nonaccidental injury to 
the head or brain and is the MCC of death from child abuse.  Infants are particularly 
susceptible because they have a relatively large, heavy head; weak neck 
musculature; immature brain myelination; and a soft brain with higher water 
content.  Babies born prematurely or with congenital defects are at higher risk of 
abuse. 

The most common mechanism of 
inflicted injury in infants involves 
violent shaking.  Repetitive 
acceleration-deceleration forces 
cause shearing of the subdural 
bridging veins and coup-contrecoup 
injury with brain impact on the 
skull.  Subdural bleeding can 
manifest as seizures, increasing head 
circumference, bulging/tense 
anterior fontanelle, papilledema, 
and altered mental status (AMS).  In 

addition, shaking causes vitreoretinal traction and retinal hemorrhages, a virtually 
pathognomonic finding for abusive head trauma. 

Seizure, disproportionately large head 
circumference, full fontanelle, papilledema, 
and retinal hemorrhages are alarming for 
abusive head trauma.  In addition, rolling is 
typically achieved at age 4-6 months.  The 
patient should undergo a noncontrast CT scan 
of the head to evaluate for intracranial injury 
and a skeletal survey to identify occult 
fractures.  Hospitalization and contacting child 
protective services are required to ensure the 
infant's safety. 

…………….. 

Thromboembolic stroke is rare in previously healthy children without congenital 
heart disease, hematologic abnormalities, or indwelling central venous catheters.  In 
addition, thromboembolism does not explain this patient's retinal hemorrhages. 



Neuromuscular 
weakness 

 
Guillain-Barré syndrome (GBS) is an immune-mediated polyneuropathy caused 
by demyelination of peripheral nerve fibers.  Most patients have 
a preceding respiratory or gastrointestinal infection, likely Campylobacter in this 
patient with recent direct contact with animals, that triggers an initial immune 
response.  These antibodies are then redirected toward cross-reacting antigens on 
myelin or axons, a process known as molecular mimicry.  Motor nerves are most 
commonly affected, but sensory and autonomic nerves may also be involved. 

Presentation includes ascending weakness, often accompanied by paresthesias and 
neuropathic pain.  Weakness begins in the lower extremities and ascends to involve 
the respiratory and bulbar muscles.  The most severe symptoms include flaccid 
paralysis with diminished or absent deep tendon reflexes and respiratory 
failure.  Accompanying autonomic symptoms (eg, blood pressure/heart rate 
instability, ileus) often parallel the severity of motor deficits.  Treatment includes 
intravenous immunoglobulin (IVIG) or plasmapheresis, and most children fully 
recover. 

………………….. 

Myopathies, or disorders involving muscle fibers (eg, polymyositis, 
dermatomyositis), typically cause proximal muscle weakness without paresthesias or 
areflexia, both of which are seen in this patient. 

Diseases of the neuromuscular junction include botulism (descending flaccid 
paralysis), myasthenia gravis (weakness that worsens with use and improves with 
rest), Lambert-Eaton syndrome (progressive proximal muscle weakness), and 
organophosphate poisoning (weakness accompanied by multisystem cholinergic 
symptoms). 

 



Guillain-Barré syndrome (GBS) 

Pathophysiology 
• Immune-mediated demyelinating polyneuropathy 
• Preceding gastrointestinal (Campylobacter) or 

respiratory infection 

Clinical features 

• Paresthesia, neuropathic pain 
• Symmetric, ascending weakness 
• Decreased/absent deep tendon reflexes 
• Autonomic dysfunction (eg, arrhythmia, ileus) 
• Respiratory compromise 

Diagnosis 

• Clinical 
• Supportive findings 

o Cerebrospinal fluid: ↑ protein, normal 
leukocytes 

o Abnormal electromyography & nerve conduction 

Management 
• Monitoring of autonomic & respiratory function 
• Intravenous immunoglobulin (IVIG) or 

plasmapheresis  

Ascending weakness and areflexia are consistent with Guillain-Barré 
syndrome (GBS), a polyneuropathy caused by immune-mediated demyelination of 
peripheral nerve fibers.  Most patients have a preceding respiratory or 
gastrointestinal (Campylobacter) infection that triggers an initial antibody response, 
which then acts on similar antigens on myelin and axons.  Paresthesia often 
accompanies the weakness, which can spread from the lower extremities to involve 

the thorax, upper 
extremities (UE), and 
cranial nerves (CNs; ie, 
bulbar 
palsy).  Diagnosis is 
primarily clinical and 
supported by 
cerebrospinal fluid 
(CSF) findings of 
elevated protein and 
normal leukocytes (ie, 
albuminocytologic 
dissociation). 

Neuromuscular respiratory failure is a life-threatening complication found in up to 
30% of patients.  Once GBS is suspected in a hemodynamically stable patient, the 
next step in management is to assess pulmonary function with spirometry.  Forced 
vital capacity (FVC) and negative inspiratory force monitor respiratory muscle 
strength, and serial pulmonary function testing should be performed given the 
potential for rapid progression of disease.  A decline in FVC (≤20 mL/kg) indicates 
impending respiratory failure warranting endotracheal intubation.  Additional 



indications for elective or emergency intubation include respiratory distress (eg, 
tachypnea, accessory muscle use), severe dysautonomia (eg, heart rate and blood 
pressure instability), or widened pulse pressure.  With early diagnosis and 
cardiopulmonary monitoring and support, most young patients experience 
spontaneous recovery. 

…………………… 

GBS can lead to aspiration pneumonia in the setting of bulbar muscle weakness. 
Findings suggestive of pneumonia include fever, cough, or crackles on auscultation. 

 Spinal MRI may reveal enhancement of nerve roots and cauda equina in 
GBS.  However, MRI findings do not confirm the diagnosis or affect management; 
pulmonary function testing is more urgently indicated to assess respiratory muscle 
strength. 

Testing for botulism is performed when a patient has descending progression of 
weakness. 

Muscular 
dystrophies 

Muscular dystrophies 

Diagnosis Duchenne Becker Classic myotonic 

Genetics 
X-linked recessive 
 
Deletion of dystrophin gene 

Autosomal dominant 
 
Trinucleotide repeat 
in DMPK gene 

Onset • Age 2-3 • Age 5-15 • Age 12-30 

Clinical 
presentation 

Progressive 
weakness 
 
Gowers sign 
 
Calf 
pseudohypertro
phy 

Milder weakness 
compared with 
that in 
Duchenne 

Facial weakness 
 
Grip myotonia (hand) 
 
Dysphagia 

Associated 
findings 

Cardiomyopathy 
 
Scoliosis 

Cardiomyopathy 

Arrhythmias 
 
Cataracts 
 
Excessive daytime 
sleepiness 
 
Testicular atrophy 



Prognosis 

Wheelchair-
dependent by 
adolescence 
 
Death at age 20-
30 from 
respiratory or 
heart failure 

Death at age 40-
50 from heart 
failure 

Death from 
respiratory or heart 
failure depending on 
age of onset 

Classic myotonic dystrophy type 1, the most common adolescent- and adult-
onset muscular dystrophy.  An autosomal dominant trinucleotide (CTG) repeat 
expansion on the dystrophia myotonica protein kinase (DMPK) gene causes 
myotonia with progressive weakness of skeletal, smooth, and cardiac 
muscles.  Disease onset and severity vary based on the length of CTG repeats, with 
less common but more severe phenotypes presenting in infancy or early childhood. 

Myotonia (delayed muscle relaxation) is most notable when an individual is unable 
to release the hand after a handshake (grip myotonia), as seen in this 
patient.  Skeletal muscle weakness is prominent in the face and distal extremities 
(eg, forearms, hands, ankle flexors).  Subsequent muscle wasting leads to the classic 
appearance of ptosis, temporal wasting, and limb muscle atrophy. 

Another feature is dysphagia (due to smooth muscle involvement), which 
significantly increases the risk of aspiration pneumonia.  Cardiac muscle involvement 
can lead to conduction anomalies and arrhythmias.  Other manifestations include 
cataracts, testicular atrophy/infertility, frontal baldness, and insulin resistance. 

Genetic testing confirms the diagnosis, and treatment is symptomatic care.  Life 
expectancy is typically reduced (death at age 45-55) due to cardiac or respiratory 
failure. 

………………….. 

Congenital muscular dystrophies and some types of limb-girdle muscular dystrophies 
are inherited in an autosomal recessive manner.  Congenital muscular dystrophies 
present with weakness and hypotonia in the first 2 years of life, and limb-girdle 
muscular dystrophies are characterized by shoulder and pelvic muscle weakness, 
with rare involvement of the facial muscles. 

Mitochondrial diseases cause a varying degree of myopathy, which presents with 
fatigue, myalgia, and exercise intolerance. 

Fragile X syndrome is an X-linked dominant (XLD) disorder characterized by 
macroorchidism, not testicular atrophy.  In addition, boys with fragile X syndrome 
can have low muscle tone.  There are no X-linked dominant muscular dystrophies. 

Myotonic dystrophy 

Genetics 
• Autosomal dominant (AD) 
• CTG trinucleotide repeat expansion 
• Repeat length inversely correlating with age of onset 



Clinical 
presentation 

• Myotonia (delayed muscle relaxation) 
• Progressive muscle weakness (eg, face, hands) 
• Childhood form: cognitive & behavioral problems 
• Infantile form: hypotonia, arthrogryposis (contractures) 

Associated 
findings 

• Arrhythmias 
• Cataracts 
• Excessive daytime sleepiness (like narcolepsy and OSA) 
• Testicular atrophy/infertility 

Diagnosis • Genetic testing 

Treatment • Symptomatic care 

The classic form presents in adolescence or adulthood, but an earlier onset in 
infancy and childhood, occurs with longer CTG repeats. 

The childhood phenotype of myotonic dystrophy presents by age 10, often with 
predominantly cognitive (eg, intellectual impairment) and behavioral manifestations 
(eg, attention deficit hyperactivity disorder (ADHD), mood disorder), such as poor 
academic performance.  Sleep disturbances, including excessive daytime sleepiness, 
are also common but often go unrecognized. 

The hallmarks of the disease are muscle weakness and myotonia (delayed muscle 
relaxation).  Grip myotonia, is characterized by difficulty opening the hand after 
squeezing it closed and is highly suggestive of myotonic dystrophy.  Weakness of the 
facial (eg, ptosis) and distal (eg, footdrop, poor finger dexterity) muscles develops 
over time.  Dysphagia and arrythmias can also occur due to smooth and cardiac 
muscle involvement, respectively. 

Genetic testing confirms the diagnosis, and treatment is supportive.  Respiratory 
muscle failure and cardiac arrhythmias are responsible for most deaths (average age 
45-55). 

………………. 

Absence seizures can present with declining academic performance due to 
perceived inattention during the ictal period.  However, excessive sleepiness make 
this diagnosis unlikely. 

Fatigue, poor academic performance, and sadness following one’s parents' divorce 
may support a diagnosis of adjustment disorder.  

Patients with cerebral palsy typically have nonprogressive motor impairment and/or 
intellectual disability and behavioral problems.  However, the motor dysfunction in 
cerebral palsy is usually characterized by hypertonicity and hyperreflexia, not 
myotonia. 

Narcolepsy causes excessive daytime sleepiness, which may present with poor 
academic performance.  However, narcolepsy is associated with cataplexy (sudden 
loss of tone). 



Poor sleep hygiene includes excessive screen time before bed, which can contribute 
to a prolonged sleep-onset latency. 

Acute hemiplegia 
in children 

Acute causes of hemiplegia in children 

Cause Features 

Seizure 

• History of generalized limb jerking or loss of 
consciousness (LOC) 

• Presence of postictal confusion or Todd paralysis 
• Symptoms self-resolve 

Intracranial 
hemorrhage 

(ICH) 

• History of trauma &/or bleeding disorder (eg, 
hemophilia) 

• Signs of increased intracranial pressure (ICP; eg, 
vomiting, bradycardia) 

Ischemic 
stroke 

• History of prothrombotic disorder (eg, antithrombin III 
deficiency) or cardiac disease (eg, patent foramen ovale 
[PFO]) 

• Focal neurologic deficit (FND; eg, hemiplegia, aphasia, 
ataxia) 

Hemiplegic 
migraine 

• Onset in adolescence & often positive family history 
• History of headache & visual aura 
• Symptoms self-resolve 

Loss of consciousness, gradual return to baseline, and transient hemiplegia are most 
consistent with a first-time seizure with Todd paralysis.  Todd paralysis is a self-
limited, focal weakness or paralysis that occurs after a focal OR 
generalized seizure.  It presents in the postictal period with hemiparesis or 
complete hemiplegia involving extremities on one side of the body.  The 
pathophysiology of Todd paralysis is unknown. 

Because Todd paralysis is a diagnosis from history alone, other causes of paralysis 
(eg, embolism, intracranial bleed [ICH]) should be ruled out (ie, by CT scan or MRI) if 
there is no clear history of a preceding seizure.  Treatment of Todd paralysis is 
supportive, as the paralysis typically resolves within 36 hours. 

………….. 

Congenital heart disease (CHD) involving the atrial septal wall (eg, patent foramen 
ovale [PFO], atrial septal defect [ASD]) can also be a risk factor for a paradoxical 
embolic stroke via right-to-left shunting. 

Conversion disorder is uncommon before adolescence and can present with a range 
of neurologic deficits (eg, nonepileptic seizure, weakness/paralysis, visual changes) 
without an underlying physiologic abnormality.  Risk factors include a history of 
psychiatric conditions or abuse.   



Hemiplegic migraine is characterized by migraine headaches accompanied by motor 
weakness during the preceding aura phase.  Hemiplegic migraines are more 
common in adolescents. 

Flaccid paralysis 

Botulism: The incidence is highest in California, Pennsylvania, and Utah, which have 
the greatest concentrations of soil botulism spores.  Ingestion of inhaled botulism 
spores from environmental dust (eg, construction sites) leads to colonic 
colonization of C botulinum.  This is followed by production and release of botulinum 
toxin, which blocks acetylcholine release at presynaptic neuromuscular 
junctions.  Ingestion of raw honey also is a risk factor and the only preventable 
means of acquiring the infection. 

The diagnosis should be suspected in infants with bilateral bulbar palsies (eg, ptosis, 
sluggish pupillary response to light, poor suck and gag reflexes) followed by 
symmetric descending flaccid paralysis (hypotonia).  Constipation and drooling due 
to autonomic dysfunction also occur.  Treatment involves respiratory support, 
nasogastric (NG) tube feeding, and IV human-derived botulism immune 
globulin.  Botulism immune globulin should be administered as soon as possible, 
even before diagnostic confirmation of stool spores or toxin. 

…………………….. 

Congenital myasthenia gravis is a rare neuromuscular disorder that can be 
distinguished from botulism by the lack of autonomic symptoms (constipation, 
drooling) and fluctuating generalized hypotonia. 

Meningitis can cause generalized weakness and poor feeding.  However, normal 
temperature, heart rate, and blood pressure distinguish botulism from meningitis. 

Spinal muscular atrophy (Werdnig-Hoffmann disease) is characterized by generalized 
symmetric proximal muscle weakness and hyporeflexia.  In contrast to botulism, 
spinal muscular atrophy does not affect the pupils, and the weakness is greater in 
the lower than the upper extremities. 



Foodborne botulism results from ingestion of canned food contaminated by 
preformed botulinum toxin.  The presentation differs from infant botulism in that 
the descending flaccid paralysis is preceded by a prodrome of nausea, vomiting, 
abdominal pain, and diarrhea (VS constipation). 

Lesch-Nyhan 
syndrome 

Lesch-Nyhan syndrome 

Pathophysiology 

• X-linked recessive (XLR) 
• Deficiency of hypoxanthine-guanine 

phosphoribosyltransferase (HGPRT) 
• Hypoxanthine (HX) & uric acid (UA) accumulation 

Clinical features 

• Delayed milestones & hypotonia in infancy 
• Early childhood 
o Intellectual disability 
o Extrapyramidal symptoms (eg, dystonia, chorea, 

rigidity) 
o Pyramidal symptoms (eg, spasticity, hyperreflexia) 
o Self-mutilation 

• Gouty arthritis in late, untreated disease 

Lesch-Nyhan syndrome is an X-linked recessive (XLR) disorder caused by 
a deficiency of hypoxanthine-guanine phosphoribosyltransferase (HGPRT), an 
enzyme involved in purine metabolism.  This deficiency results in the accumulation 
of hypoxanthine (HX) and uric acid (UA) in the urine, serum, and central nervous 
system (CNS).  The development of dopaminergic pathways appears to be 
particularly affected, which may explain the progressive neuropsychiatric 
manifestations of the condition. 

Presentation begins in early infancy with delayed milestones and hypotonia.  By age 
3, children develop the extrapyramidal symptoms of dystonia and chorea as well as 
the pyramidal symptoms of spasticity and hyperreflexia.  A distinct finding in Lesch-
Nyhan syndrome is self-mutilation (eg, biting of the fingers and hands, banging of 
the head and limbs).  In untreated, late disease, excessive uric acid can lead to gouty 
arthritis and obstructive nephropathy. 

………………. 

Autism spectrum disorder may present with impaired language development and 
social skills as well as self-injurious behaviors.  Severe motor abnormalities, such as 
dystonia and chorea, are not seen. 

Cerebral palsy is a nonprogressive motor disorder that can present with dystonia 
and spasticity.  Lesch-Nyhan syndrome may be incorrectly diagnosed as cerebral 
palsy in infancy due to nonspecific neurologic findings; however, the distinguishing 
feature of self-mutilation in early childhood makes cerebral palsy unlikely. 

Phenylketonuria (PKU) is caused by an accumulation of phenylalanine and presents 
with intellectual disability if untreated.  Most cases are identified on routine 
newborn screening, and presentation does not include self-mutilation. 



Rett syndrome, a neurodevelopmental disorder in girls, is characterized by normal 
development until age 6 months, followed by regression of speech and motor 
function as well as development of stereotypical hand movements (eg, wringing). 

Acute rheumatic fever does not typically occur in young children and is not 
associated with pyramidal symptoms (eg, spasticity). 

Tourette syndrome classically presents in school-age children with motor (eg, eye 
blinking) or vocal (eg, echolalia) tics.  Patients do not have developmental delay or 
pyramidal/extrapyramidal symptoms. 

Cerebral palsy 
Cerebral palsy 

Risk factors 
• Prematurity 
• Low birth weight (LBW) 

Clinical features 
• Delayed motor milestones 
• Abnormal tone, hyperreflexia 
• Comorbid seizures, intellectual disability 

Diagnostic workup 
• MRI of the brain 
• ± EEG 
• ± Genetic/metabolic testing 

Management 
• Physical, occupational, speech therapies 
• Nutritional support 
• Antispastic medications 

Cerebral palsy (CP) is characterized 
by nonprogressive motor dysfunction and 
is multifactorial in etiology.  CP is usually 
caused by prenatal insults to brain 
development, with prematurity (<37 weeks 
gestation) as the greatest risk 
factor.  Premature infants are more likely to 
have periventricular leukomalacia (white 
matter necrosis from ischemia/infection) 
and intraventricular hemorrhage (germinal 
matrix bleeding due to fragile vasculature 
and unstable cerebral blood flow) 
associated with CP.  However, in many 
patients the underlying etiology is not 
determined. 

Spastic CP, as seen in this patient, is the 
most common 

subtype.  Hypertonia and hyperreflexia predominantly involve the lower extremities 
(spastic diplegia), and the feet may point down and inward (equinovarus 
deformity).  Also, infants with CP frequently have delayed motor 
milestones.  Although the patient is not yet standing, this can be normal for 



corrected gestational age.  However, his "commando crawl" is commonly seen with 
CP due to contractures of the lower limbs.  Management involves multidisciplinary 
therapies and antispastic medications to prevent and improve contractures. 

………….. 

Acute intrapartum hypoxia is responsible for only a minority of CP cases; most of 
these cases involve prenatal factors in premature infants.  This patient had an 
uncomplicated delivery, normal Apgar scores, and no signs of intrapartum hypoxic 
injury. 

CP is usually due to prenatal factors and has no relation to vaccinations. 

Although chromosomal abnormalities can present with hyper- or hypotonia and 
developmental delay, this patient is not dysmorphic; his physical examination 
findings are classic for spastic CP. 

Magnesium sulfate is the primary medication for preeclampsia 
treatment.  Intrapartum magnesium sulfate decreases the risk of CP and severe 
motor dysfunction. 

Intrauterine infections with toxoplasmosis, syphilis, rubella, cytomegalovirus, and 
varicella are associated with increased CP risk.  The lack of other abnormal physical 
findings makes this etiology less likely. 

Heavy maternal alcohol use increases the risk of CP approximately 3-fold.  However, 
this child has no dysmorphic features of fetal alcohol syndrome, and his mother did 
not use alcohol during her pregnancy. 

Mastoiditis 
Mastoiditis 

Pathophysiology 
• Infection of the mastoid air cells 
• Complication of acute otitis media (AOM) 
• MCly due to S pneumoniae 

Clinical findings 

• Fever & otalgia 
• Inflammation of mastoid 
• Protrusion of the auricle 
• Opacification of mastoid air cells on CT scan or MRI 

Management 
• IV antibiotics 
• Drainage of purulent material (eg, tympanostomy, 

mastoidectomy) 

Complications 
• Extracranial extension (subperiosteal abscess, facial 

nerve palsy, hearing loss, labyrinthitis) 
• Intracranial extension (brain abscess, meningitis) 

Nocturnal headaches and morning vomiting are red flags for intracranial 
pathology.  His coexisting otitis media and mastoiditis suggest direct spread of 
bacterial infection and formation of a temporal brain abscess. 



Brain abscesses most commonly present with severe headache that is not relieved 
by NSAIDs.  Headache may be positional and worse at night because intracranial 
pressure (ICP) naturally increases in the supine position due to gravity.  Increased 
ICP from associated cerebral edema also stimulates the receptors in the medullary 
vomiting center and the area postrema.  Although papilledema is a sign of elevated 
ICP, it takes days to develop and is seen only in a minority of patients with brain 
abscess.  Fever and focal neurologic deficits (FNDs) are also present in approximately 
half of patients. 

The next step in 
management of 
suspected brain 
abscess is contrast-
enhanced CT scan 
or MRI of the 
brain.  CT scan is 
faster and more 
readily available; 
however, MRI is 
more sensitive for 
early cerebritis and 
does not use ionizing 

radiation.  Neuroimaging demonstrates a ring-enhancing lesion (red arrows) in the 
left temporal lobe and surrounding edema (blue arrows), which is consistent with 
brain abscess. 

……………… 

Treatment of brain abscess includes needle aspiration and/or surgical excision, 
followed by prolonged administration of parenteral antibiotics. 

Lumbar puncture is contraindicated due to the risk of cerebral herniation and 
death.  Brain imaging must be performed first. 

Although patients may need a mastoidectomy to treat mastoiditis, they should first 
undergo neuroimaging to evaluate for intracranial extension of the infection. 



Seizures 

Sudden loss of consciousness (LOC), loss of postural tone, and delayed return to 
baseline mental status should raise suspicion for seizure (eg, generalized tonic-
clonic).  Some patients may experience an aura (eg, olfactory hallucination) prior to 
the event and/or lateral tongue lacerations during the event.  Compared to other 
etiologies of sudden LOC, generalized seizures almost always have a delayed return 
to baseline neurologic functioning due to a postictal state of transient confusion, 
lethargy, and/or focal neurologic deficits. 

In contrast, syncope is a transient LOC with loss of postural tone followed by 
immediate spontaneous return to baseline neurologic function.  The most common 
cause of syncope is vasovagal syncope, which may be preceded by a prodrome of 
nausea, warmth, lightheadedness, and/or diaphoresis.  Pallor and weak pulses (due 
to vagal nerve activation) strongly suggest syncope. 

………………….. 

Acetaminophen toxicity causes a predictable sequence of nausea/vomiting, RUQ 
pain with elevation of liver enzymes, and potential liver failure and death.  Seizures 
are not typical. 

Orthostatic hypotension causes include intravascular volume depletion (due to 
blood loss or dehydration) and medication-related autonomic instability (eg, beta 
blockers).  A positive stool guaiac test indicates occult gastrointestinal bleeding, 
which can lead to orthostatic hypotension and syncope secondary to hypovolemia. A 
history of melanotic stools or pallor on examination is typical. 

Pulsus paradoxus refers to a fall in systemic blood pressure >10 mm Hg during 
normal inspiration.  It is a common finding in patients with cardiac tamponade, 
which can present with syncope but also with tachycardia, hypotension, and 
elevated jugular venous pressure. 

A systolic murmur that increases with standing is characteristic of hypertrophic 
obstructive cardiomyopathy.  Syncope is often associated with this condition and is 
usually induced by exertion.   



Seizures can be classified as focal or generalized.  Focal seizures arise from a discrete 
focus in the brain but can spread to the entire brain (ie, focal with secondary 
generalization); generalized seizures involve both hemispheres of the brain from the 
beginning of the event. 

Tongue-biting, urinary incontinence, and perioral cyanosis may be seen during or 
after seizures, but these characteristics can also be seen in syncopal or 
nonepileptiform events.  After a generalized seizure, the child typically enters 
a postictal phase of sleepiness and confusion for minutes to hours.  This phase does 
not occur in vasovagal syncope, the MCC of syncope in children; rather, these events 
typically occur after prolonged standing or stressful experiences and are preceded 
by a prodrome of dizziness and/or visual changes. 

……………………… 

Breath-holding spells occur in children age 6 months to 6 years and present with 
either cyanosis or pallor following an upsetting event or minor injury.  Patients 
typically recover without any postictal period. 

Cardiogenic syncope results from decreased cardiac output in the setting of 
structural heart disease (eg, HCM) or arrhythmia (eg, pre-excitation 
syndrome).  Although convulsions can occur, the presence of a postictal period and 
the timing of the event while asleep (rather than during exertion) make seizure a 
more likely diagnosis. 

Conversion disorder refers to neurologic symptoms (eg, sudden loss of vision, 
abnormal movements resembling seizures) without a clear physiologic 
explanation.  Conversion disorder is more common in adolescents than younger 
children, and symptoms typically occur when witnesses are present. 

Hypoglycemia can lead to both altered mental status and seizures.  It would be 
unlikely in the situation where that the child ate a full dinner shortly before the 
event. 

Narcolepsy is a disorder characterized by excessive sleepiness, cataplexy 
(intermittent muscle weakness triggered by strong emotions), hypnagogic 
hallucinations (which occur when falling asleep), and sleep paralysis (the brief 
inability to move soon after awakening). 

Febrile seizure 

Risk factors 
• High Fever (typically with viral illness) 
• Family history of seizures 
• Recent immunization 

Diagnostic criteria 

• Age 6 months to 5 years (60 months) 
• No previous afebrile seizure 
• No signs of CNS infection 
• No acute metabolic cause (eg, hypoglycemia) 



Management 
• Abortive therapy (≥5 min) 
• Symptomatic care (eg, antipyretics) 
• Reassurance 

Prognosis 
• No long-term sequelae 
• ↑ risk of subsequent febrile seizure (30%) 
• Slight ↑ risk of epilepsy (~1%) 

Febrile seizures are common and generally benign convulsions that occur in the 
setting of a fever ≥38 C (100.4 F) in children age 6 months to 5 years.  Risk factors 
include high fever (typically from a viral illness), recent immunization, and a family 
history of febrile seizures. 

Simple febrile seizures are characterized by generalized tonic-clonic movements 
lasting <15 minutes.  Patients may have a postictal period (eg, drowsiness) but 
typically return to baseline within minutes.  Neurologic examination is normal, and 
simple febrile seizures do not recur within 24 hours.  Diagnosis is clinical, and no 
further evaluation is required. 

Patients can be discharged home with reassurance and supportive care (eg, 
antipyretics).  Families should be educated that febrile seizures often recur (in 30% 
of patients) and that although the risk of epilepsy is slightly increased, overall risk 
remains low (~1%).  Antipyretics do not reduce the risk of future febrile seizures. 

…………. 

Brain imaging should be performed for patients with febrile seizure who have focal 
neurologic signs (FNDs). 

Electroencephalography (EEG) is indicated for recurrent, unprovoked seizures to 
diagnose underlying epilepsy syndromes.  Levetiracetam is a common, first-line 
antiepileptic medication.  Because simple febrile seizures are typically benign with 
no long-term sequelae, neither EEG nor antiseizure medication is recommended. 

Hospitalization and observation are required in a patient who has not returned to 
neurologic baseline following a seizure. 

Lumbar puncture for febrile seizure should be considered in patients with: 

1. Persistent neurologic abnormalities,  
2. In those already on antibiotics that could mask signs/symptoms of 

meningitis, and  
3. In infants age 6-12 months with incomplete immunization against S 

pneumoniae or H influenzae type b. 

Severe vomiting and diarrhea can lead to metabolic derangements (eg, 
hypoglycemia, hyponatremia) in addition to dehydration and possibly 
seizure.  Patients would demonstrate signs of dehydration, diarrhea …etc. 

Focal seizures 



Etiology 
• Structural abnormality (eg, tumor) 
• Genetic epilepsy 
• Unknown 

Clinical 
features 

• Origin: one cerebral hemisphere 
• Intact (simple) or impaired (complex) awareness 
• ± Secondary generalization 

Diagnosis 
• MRI of the brain 
• EEG 

Focal seizures originate in a single hemisphere and can involve motor (eg, head 
turning, arm twitching), sensory (eg, paresthesias), and autonomic (eg, sweating) 
activity.  The seizure can secondarily generalize to involve both hemispheres of the 
brain, as in this case, and cause impaired consciousness such that the patient 
cannot respond to stimuli during the episode.  Some patients experience an aura 
(eg, gut sensation, déjà vu) at seizure onset, and repetitive semi-purposeful 
movements (eg, chewing, sucking) called automatisms can be seen with impairment 
of consciousness.  Following the episode, postictal confusion and lethargy are 
common, and transient postictal paresis or paralysis (Todd paralysis) may also 
occur.  School-aged children with subtle findings may have a decline in academic 
performance. 

An electroencephalogram (EEG) during a focal seizure shows abnormal electrical 
activity arising from a specific region in the brain.  However, background interictal 
EEG is often normal. Focal seizures are not provoked by hyperventilation. 

……….. 

Absence seizures are generalized seizures (originating from both cerebral 
hemispheres) that present with staring spells typically lasting 10-20 
seconds.  Automatisms may be present but there is no postictal period.  A 3-Hertz 
spike-and-wave pattern is seen on EEG during absence events and can be provoked 
by hyperventilation. 

Attention-deficit hyperactivity disorder (ADHD) presents before age 12 with 
symptoms of inattention, hyperactivity, and/or impulsivity.  Although seizures 
(particularly absence seizures) may be mistaken as ADHD, children with ADHD are 
always responsive to tactile and verbal stimuli and do not have a postictal phase. 

Juvenile myoclonic epilepsy presents with generalized seizures during adolescence, 
most commonly myoclonic jerks immediately after awakening.  Absence and 
generalized tonic-clonic seizures may also be seen. 

Lennox-Gastaut syndrome typically presents by age 5 with intellectual disability and 
severe seizures of varying types (eg, atypical absence, tonic).  Interictal EEG 
demonstrates a slow spike-and-wave pattern. 

Tic disorders present as uncontrollable, sudden, short movements or vocalizations.  



Developmental 
milestones 

Developmental milestones during toddlerhood 

Age Gross motor Fine motor Language Social/Cognitive 

12 
M 

Stands well 
 
Walks first steps 
independently 
 
Throws a ball 

2-finger pincer 
grasp 

Says first 
words (other 
than 
"mama" & 
"dada") 

Separation 
anxiety 
 
Follows 1-step 
commands with 
gestures 

18 
M 

Runs 
 
Kicks a ball 

Builds a tower 
of 2-4 cubes 
 
Removes 
clothing 

10- to 25-
word 
vocabulary 
 
Identifies ≥1 
body parts 

Understands 
"mine" 
 
Begins pretend 
play 

2 Y 

Walks up/down 
stairs with both 
feet on each 
step 
 
Jumps 

Builds a tower 
of 6 cubes 
 
Copies a line 

Vocabulary 
≥50 words 
 
2-word 
phrases 

Follows 2-step 
commands 
 
Parallel play 
 
Begins toilet 
training 

3 Y 

Walks up/down 
stairs with 
alternating feet 
 
Rides tricycle 

Copies a circle 
 
Uses utensils 

3-word 
sentences 
 
Speech 75% 
intelligible 

Knows 
age/gender 
 
Imaginative play 

4 Y 
Balances & hops 
on 1 foot 

Copies a cross 

Identifies 
colors 
 
Speech 100% 
intelligible 

Cooperative play 

5 Y 

Skips 
 
Catches ball 
with 2 hands 

Copies a square 
 
Ties shoelaces 
 
Dresses/bathes 
independently 
Prints letters 

Counts to 10 
 
5-word 
sentences 

Has friends 
 
Completes toilet 
training 

Language development begins in infancy with cooing and babbling, and most 
children say their first word around age 1.  Although a 2-year-old may know as many 
as 200 words, a child at this age should have a vocabulary of at least 50 words and 
be able to form 2-word phrases.  Children age 2-3 years are also in the process of 
learning pronouns and will frequently use "me" instead of "I."  In addition, a stranger 



should be able to understand half of the child's speech at this age, and the child 
should be able to follow 2-step commands. 

Two-year-olds can also run, throw a ball overhand, and kick a ball.  They should be 
able to copy a straight line when drawing and turn pages in a book.  Children at this 
age often show defiance as they become more independent and confident with new 
skills.  Two-year-olds commonly engage in parallel play (“2 parallel lines”); 
imaginative and cooperative play gradually predominates in older toddlers. 

………………………….. 

Autism spectrum disorder usually presents by age 2 with poor social communication 
(eg, limited language and eye contact, solitary play) and repetitive behaviors (eg, 
hand flapping). 

By age 2, children should be able to sort and match objects and understand the use 
of familiar objects.  E.g., a child that plays with a truck appropriately and imitates 
typical truck noises, consistent with appropriate cognitive development. 

Audiologic testing should be performed in all children with language delay to assess 
for underlying hearing loss.   

Well-child visits are an opportunity to assess growth and developmental 
milestones.  The majority of children learn to take their first step independently at 
around age 12 months, and by 18 months most are learning to run and kick a 
ball.  Scribbling is a normal fine motor skill at age 18 months, and typical language 
milestones include a vocabulary of around 10-25 words, still with frequent jargon 
(ie, unintelligible gibberish). The majority of language is understood only by family 
members at this age, and 2-word phrases are not expected until age 24 months.  

Once a developmental delay is recognized, infants and toddlers (age <3) should be 
referred for early intervention services for in-depth developmental 
evaluation.  Early initiation of therapy for identified delays results in improved 
acquisition of skills and long-term positive outcomes. 

………….. 

Impaired social interaction, a red flag for autism spectrum disorder.   

Stranger anxiety is typically is present between age 6 months and 2 years (0.5-2y). 

Pretend play (eg, feeding a doll) is consistent with normal cognitive development at 
age 18 months. 



Niemann-Pick There are 3 types of 
NPD, type A is the most 
severe; types B and C 
are milder.  Types A and 
B are caused 
by sphingomyelinase 
deficiency. 

NPD type A is a 
progressive, autosomal 
recessive condition that 
classically presents with 
loss of motor 
milestones at age 2-6 
months.  Characteristic 
findings 

include hepatosplenomegaly, a protuberant abdomen, hyporeflexia/areflexia, and 
a "cherry-red" macula on ophthalmologic examination.  NPD type A is almost 
universally fatal by age 3 years.  Currently, there is no treatment for this condition 
and supportive management is the mainstay of therapy. 

………………… 

Like NPD, Tay-Sachs disease also presents with loss of motor milestones, hypotonia, 
and a "cherry-red" macula.  However, patients with Tay-Sachs disease have 
hyperreflexia (not areflexia) and no hepatosplenomegaly. 

Galactocerebrosidase deficiency results in Krabbe disease, a rare autosomal 
recessive lysosomal storage disorder (LSD) that presents early in infancy with 
developmental regression, hypotonia, and areflexia.  A "cherry-red" macula and 
organomegaly are not seen. 

Gaucher disease is due to glucocerebrosidase deficiency.  Classic features include 
anemia, thrombocytopenia, and hepatosplenomegaly but not loss of milestones and 
a "cherry-red" macula. 

Hurler syndrome (one of the mucopolysaccharidoses [MPS]) is a lysosomal storage 
disorder (LSD) due to lysosomal hydrolase deficiency.  It presents at age 6 months-2 
years with coarse facial features, inguinal or umbilical hernias, corneal clouding, and 
hepatosplenomegaly. 

 

 

 

 



Galactosemia 
Galactosemia 

Etiology 

• GALT deficiency 
• Autosomal recessive 
• Galactose accumulation after lactose or galactose 

ingestion 

Clinical 
findings 

• Jaundice & hepatomegaly 
• Vomiting & poor feeding/failure to thrive (FTT) 
• Cataracts 
• Increased risk for Escherichia coli sepsis 

Laboratory 
findings 

• ↑ Bilirubin, AST, ALT 
• ↓ Glucose 
• Metabolic acidosis 
• + Urine reducing substance 

Diagnosis 
• May be identified on newborn screening 
• Absent red blood cell GALT activity 

Treatment • Galactose-free diet (eg, soy-based formula) 

ALT = alanine aminotransferase; AST = aspartate aminotransferase; 
GALT = galactose 1-phosphate uridylyltransferase. 

Galactosemia is a metabolic disorder most commonly caused by galactose 1-
phosphate uridylyltransferase (GALT) deficiency.  In affected newborns, galactose 
(found in breast milk and standard cow's milk–based formula) cannot be reduced to 
glucose.  This dysfunction leads to elevated serum galactose 1-phosphate, galactose 
accumulation in tissues (eg, liver, kidneys), and hypoglycemia. 



 

Therefore, galactosemia typically presents in the first few days of life after the 
ingestion of galactose or its precursor lactose.  Newborns 
develop jaundice and conjugated hyperbilirubinemia due to liver disease; some also 
have unconjugated hyperbilirubinemia due to hemolysis.  Seizure caused by 
severe hypoglycemia may be the presenting symptom.  Vomiting and failure to gain 
weight are also common, and examination often reveals hepatomegaly (due to 
galactose accumulation), lethargy, and hypotonia 

Galactosemia can be identified on routine newborn screening; however, these 
results are usually not available in the first week of life.  Supportive laboratory 
findings on presentation include nonglucose urine reducing substances suggestive 
of galactosuria.  Absent GALT activity in RBCs confirms the diagnosis. 

Treatment is dietary elimination of galactose via the use of soy-based formula.  With 
treatment, end-organ dysfunction typically resolves, and the prognosis is good. 

……………… 

Biliary atresia typically presents at age 2-8 weeks with failure to thrive, 
hepatomegaly, and conjugated hyperbilirubinemia.  Vomiting and hypotonia would 
not be seen. 

 Glycogen storage diseases (GSD) can present with hepatomegaly and signs of 
hypoglycemia (eg, seizures).  However, hypoglycemic episodes do not typically occur 
until age 3-6 months because they are caused by periods of fasting, which begin 
when the infant sleeps longer through the night.  



Urea cycle defects can present with lethargy and vomiting in newborns after the 
introduction of protein via breast milk or formula.  However, an elevated ammonia 
level is characteristic. 



Marfanoid body 
habitus 

Homocystinuria is an autosomal recessive (AR) disorder that results from errors in 
methionine metabolism secondary to cystathionine synthase deficiency.  Patients 
with homocystinuria have a Marfanoid body habitus, including tall stature; long, thin 
limbs; joint hyperlaxity; ectopia lentis; and chest deformities.  However, several 
clinical features are seen only in homocystinuria (Table). This child's fair hair and 
eyes, developmental delay, and cerebrovascular accident are virtually 
pathognomonic for homocystinuria.  These patients may have thromboembolic 

events at any age due to pathologic 
changes in the vessel walls and 
increased adhesiveness of the 
platelets. Such events most 
commonly involve the cerebral 
vessels. 

The diagnosis of homocystinuria is 
made based on elevated 
homocysteine and methionine 
levels.  Treatment includes vitamin 
B6, folate, and vitamin B12 to lower 
homocysteine levels.  In addition, 

antiplatelets or anticoagulation should be administered to prevent stroke, coronary 
heart disease (CAD), and venous thromboembolic (VTE) disease. 

……………… 

Ehlers-Danlos syndrome (EDS) is a collagen disorder characterized by scoliosis, joint 
laxity, and skin hyperelasticity.  Patients with this disorder do not have the 



disproportionately tall stature, lens dislocation, or hypercoagulability seen in 
homocystinuria. 

Fabry disease (α-galactosidase deficiency) is characterized by angiokeratomas, 
peripheral neuropathy, and asymptomatic corneal dystrophy.  Patients may also 
develop renal and heart failure and are at risk for thromboembolic events. 

Krabbe disease is an autosomal recessive (AD) lysosomal storage disorder (LSD) 
caused by galactocerebrosidase deficiency.  Clinical features include:  

1. Intellectual disability,  
2. Blindness,  
3. Deafness,  
4. Paralysis,  
5. Neuropathy, and  
6. Seizures.   

These patients do not have hypercoagulability or increased stroke risk. 

Phenylketonuria (PKU) is an inborn error of metabolism that results from a 
deficiency of phenylalanine hydroxylase.  Clinical features of phenylketonuria 
include intellectual disability, fair complexion, eczema, and a musty body odor.   

Tay-Sachs disease is an autosomal recessive gangliosidosis caused by a deficiency of 
β-hexosaminidase A.  Clinical findings include intellectual disability, weakness, 
seizures, and presence of a cherry-red macula on examination.  

Meningitis 
Cerebrospinal fluid analysis 

Diagnosis 
WBC count 
(cells/mm3) 

Glucose 
(mg/dL) 

Protein 
(mg/dL) 

Normal 0-5 40-70 <40 

Bacterial meningitis >1000 <40 >250 

Tuberculous meningitis 5-1000 <10 >250 

Viral meningitis 10-500 40-70 <150 

WBC = white blood cell. 



Mumps virus is capable of 
causing viral meningitis in a 
previously healthy 
child.  Other classic 
complications 
of mumps include parotitis 
and orchitis.  Some children 
may have >1 complication 
simultaneously. 

Patients are at increased risk 
for mumps if they have not 
yet received his first dose 
of measles, mumps, and 
rubella (MMR) vaccine, which 
is recommended at age 1 and 
again at age 4.  Mumps was 
virtually eliminated in the 
United States following the 

introduction of the MMR vaccine, but the incidence of these diseases is rising 
because vaccine coverage rates have declined in the past decade.  unvaccinated 
patients are also notably at risk for rubella, but rubella does not cause viral 
meningitis. 

…………….. 

Cryptococcus neoformans is a cause of fungal meningitis among 
immunocompromised patients, including those with organ transplantation or 
primary immunodeficiency.  C neoformans meningitis is an AIDS-defining illness for 
HIV-positive patients.  It is extremely rare in immunocompetent hosts. 

Cytomegalovirus (CMV) causes a mononucleosis-like illness during primary 
infection.  It does not cause viral meningitis in healthy patients. 

H influenzae, L monocytogenes, and S pneumoniae are bacterial causes of 
meningitis, particularly in unvaccinated (H influenzae, S pneumoniae) or 
immunocompromised (L monocytogenes) patients.  Bacterial meningitis presents 
with marked pleocytosis, low glucose, and high protein on cerebrospinal fluid 
analysis. 

Bacterial meningitis in children (age >1 month) 

Clinical features 

• Fever 
• Increased intracranial pressure (ICP; eg, headache, 

vomiting, altered mental status [AMS]) 
• Meningeal irritation (eg, nuchal rigidity) 

Workup 
• CBC 
• Blood cultures 
• LP for CSF analysis 



Treatment 

• Intravenous vancomycin PLUS ceftriaxone OR 
cefotaxime 

• ± Dexamethasone (always used for H influenzae type 
b; consider with other pathogens) 

Complications 

• Intellectual/behavioral disabilities 
• Hearing loss 
• Cerebral palsy 
• Epilepsy 

Up to 50% of children with bacterial meningitis have long-term neurologic sequelae, 
including intellectual and behavioral disabilities, hearing loss, seizures, and cerebral 
palsy.  Risk factors include younger age, prolonged seizures, and high bacterial load 
at diagnosis.  Prompt initiation of parenteral antibiotics (eg, vancomycin, 
cefotaxime) likely improves outcomes and decreases complications. 

Sensorineural hearing loss (SNHL), most commonly seen following S 
pneumoniae meningitis, is due to inflammation of the cochlea and/or labyrinth and 
may not be immediately apparent.  Fibrosis and then ossification of the cochlea can 
quickly (within weeks/months) follow the inflammatory response, leading to 
permanent, profound hearing loss.  Once cochlear ossification is present, cochlear 
implantation surgery becomes more difficult and outcomes are poorer.  Therefore, 
because hearing deficits may go unrecognized, all patients with bacterial 
meningitis should undergo audiologic testing ASAP (ideally, before hospital 
discharge). 

………. 

A brain abscess can form from bacterial invasion of the brain parenchyma.  The 
clinical presentation (eg, headache, seizures, neck stiffness) is sometimes difficult to 
differentiate from meningitis.  However, it is very rarely seen with S pneumoniae and 
usually is an immediate rather than a delayed complication. 

Intellectual or physical disability (due to global hypoxia) can occur after bacterial 
meningitis and may present with difficulty understanding language. 

Absence seizures are generalized seizures typically manifest as profound alterations 
in consciousness (eg, staring spellsSeizure disorders that develop as a result of 
meningitis are usually focal rather than generalized. 

Thrombotic occlusion of the dural venous sinuses may occur as an acute 
complication of meningitis.  Although it can present with seizures and 
encephalopathy, it would also cause headache, fever, and signs of intracranial 
hypertension (eg, vomiting). 

Delayed cerebral infarction due to vasospasm may present with a decreased level of 
consciousness (LeOC) that mimics inattention. It is typically a complication of 
subarachnoid hemorrhage. 



HERPES ZOSTER  

 

The classic triad of herpes zoster 
oticus (ie, Ramsay Hunt syndrome): 

• Ear pain 
• Facial weakness 
• Vesicular rash/crusted eruptions in 

the external auditory canal (EAC). 

Herpes zoster oticus is a manifestation of 
latent varicella-zoster virus (VZV) 
reactivation.  Primary VZV infection 
(chickenpox) presents with a diffuse, 
vesicular rash associated with fever, 
malaise, and pharyngitis.  The virus then 
migrates via sensory nerves to cranial 
nerve and dorsal spinal ganglia, where it 
lies dormant for years.  Reactivation of the 
virus typically occurs in a single ganglion and causes a painful, vesicular 
rash in a dermatomal distribution.  Reactivation occurs commonly in adults, 



and can rarely occur in children, either 
after primary infection, vaccination, or 
maternal infection during pregnancy. 

Herpes zoster oticus is caused by 
reactivation of latent VZV in the geniculate 
ganglion, disrupting facial nerve 
function.  A vesicular rash in the EAC is 
classic.  Subsequent spread to the 
vestibulocochlear nerve (CN VIII) can 
lead to auditory (eg, hearing loss, 
hyperacusis, tinnitus) and vestibular (eg, 
vertigo, nausea/vomiting) disturbances.   

Treatment is with corticosteroids and 
antiviral medications.  Early initiation (<3 days) is associated with improved 
recovery of facial nerve function; however, even with treatment many patients 
have residual facial weakness.  As in all patients with facial nerve paralysis, 
protection of the eye on the paralyzed side of the face (eg, artificial 
tears, lubricating ointment) is of paramount importance. 

……….. 

An allergy to ototopically administered medications could cause pain and a 
rash localized to the EAC.  However, it would not cause facial weakness. 

Fungal otitis externa occurs most commonly after treatment for acute otitis 
externa.  It would not cause facial weakness; examination of the EAC would 
show whitish fungal debris with fruiting bodies or spores. 

Necrotizing (malignant) otitis externa is usually caused by Pseudomonas and 
can present with severe ear pain and cranial neuropathies.  However, it 
typically presents in elderly, immunocompromised (eg, poorly controlled 
diabetes) patients; physical examination typically shows granulation tissue 
in the EAC rather than a vesicular rash. 

Pneumococcus can cause acute mastoiditis, which can present with 
severe ear pain and lead to facial nerve palsy. However, patients also 
have fever, mastoid process inflammation with displacement of the auricle, 
and no vesicular rash. 

Breath-holding 
spells 

A breath-holding spell (BHS) is an 
episode of apnea precipitated by 
frustration, anger, or pain.  These 
spells are usually benign and 
occur most commonly in 
children age 6 months to 5 
years.  The 2 types are cyanotic 
and pallid and may represent a 
variant of vasovagal syncope due 
to autonomic dysfunction. 

A cyanotic BHS classically presents with crying and breath-holding in forced 
expiration; this is followed by apnea, limpness, and loss of consciousness.  The event 



is brief with rapid return to baseline.  In contrast, a pallid BHS is typically triggered 
by minor trauma.  The child experiences fleeting loss of consciousness followed by 
breath-holding, pallor, and diaphoresis.  This episode lasts <1 minute with 
subsequent confusion and sleepiness for a few minutes. 

The diagnosis is based primarily on the clinical history and a normal physical 
examination.  Parents should be reassured that BHS does not affect development 
and treatment is generally unnecessary.  Some children experience recurrent 
episodes that usually stop by age 5; others develop vasovagal syncope later in life. 

…………. 

Patients with recurrent or prolonged (>1 min?) BHS or a family history of cardiac 
disease, syncope, or sudden death should have an ECG to evaluate for arrhythmias, 
especially prolonged QT syndrome.  An echocardiogram should also be considered 
to evaluate for structural heart disease if the patient has a murmur, poor growth, or 
diaphoresis/dyspnea with feeds or activity.  However, the vast majority of patients 
with BHS do not have an underlying arrhythmia or cardiac defect. 

…………. 

BHS can be differentiated from seizures by a history of provocation (eg, crying) 
preceding the loss of consciousness. 

Orthostatic hypotension is a common cause of syncope with postural change in 
older children and adults as a result of volume depletion.  Postural hypotension is 
not related to the loss of consciousness in BHS. 

Iron-deficiency anemia is occasionally associated with BHS, and supplementation 
should be initiated if anemia is identified.  Vitamin B12 deficiency is not associated 
with BHS. 

SIDS 

Sudden infant death syndrome (SIDS) is the leading cause of mortality in infants age 
1 month to 1 year in the United States.  It is defined as a sudden, unexpected death 



that cannot be explained by history or postmortem examination (eg, investigation of 
the scene, autopsy). 

Sleep position is an important modifiable risk factor for SIDS prevention.  In 1992, 
the American Academy of Pediatrics (AAP) recommended that infants be placed in 
a supine position while sleeping ("Back to Sleep" campaign) to reduce the risk of 
SIDS.  This measure proved to be highly effective, resulting in a dramatic decline of 
SIDS in the US. 

Other factors associated with a decreased rate 
of SIDS include limiting prenatal and 
postnatal smoke exposure, pacifier use 
during sleep, and room-sharing (without bed-
sharing) with a caretaker.  Bed-sharing with 
parents and siblings is generally discouraged, 
especially when parents smoke in bed or use a 
substance that may impair alertness (eg, 
alcohol, illicit drugs).  Due to the risk of 
suffocation, soft mattresses, crib bumpers, 
and loose bedding are discouraged as well. 

…………………………….. 

Routine vaccinations are recommended and can potentially lower the risk of SIDS. 

Although prone positioning is the strongest associated risk factor for SIDS, the side-
sleep position is a greater risk factor than the supine position.  This is likely 
secondary to an increased ability to roll into the prone position. 

Home apnea monitors are not recommended even if an infant has nonmodifiable 
risk factors (eg, sibling with SIDS) due to lack of evidence of their benefit. 

Ophthalmology 



Vision screening Vision is evaluated at every well-
child visit, as untreated eye 
abnormalities during the first few 
years of life can lead to permanent 
vision loss.  Infants and young 
children are assessed by observation 
of visual behavior.  For example, 
infants can fixate on objects shortly 
after birth, and by age 3 months they 
demonstrate horizontal and vertical 
tracking.  Red reflex testing is also 
performed to detect a congenital 
cataract or retinoblastoma, 
and corneal light reflex 
testing assesses ocular alignment.  In 
older infants and children, 
strabismus can also be detected by 
the cover test, in which a child 
focuses on an object and each eye is 
covered independently to assess for 
abnormal movement in the 
contralateral, fixated eye. 

Visual acuity testing is performed 
routinely at age 4 but can be 
performed as early as age 3 in 
cooperative children.  The Snellen 
chart is the gold standard, although 
the HOTV (4-letter) or LEA (picture) 
chart may be used for young children 
with limited or no ability to identify 
letters.  Visual acuity worse than 
20/40 at age 4 or worse than 20/30 at 
age ≥5 should prompt ophthalmologic 
evaluation for refractive 
errors.  Additional indications for 
referral include pupillary asymmetry of ≥1 mm, nystagmus, and ptosis or other 
conditions obstructing the visual field. 

…………. 

Autism screening is routinely performed at ages 18 months and 2 years, and 
depression screening starts at age 12.  

The quadrivalent meningococcal vaccination is routinely administered at age 11 or 
12, followed by a booster dose at age 16 due to the risk of college 
outbreaks.  Children with asplenia, HIV, or complement deficiency may be 
vaccinated as early as age 2. 



The rotavirus vaccine is recommended at age 
2-8 months as the greatest risk for 
dehydration from severe gastroenteritis is 
during early infancy.  The vaccine is not 
administered past this age range. 

Strabismus Strabismus refers to 
intermittent or constant 
ocular misalignment 
usually due to nasal 
deviation (esotropia) or, 
less commonly, temporal 
deviation 
(exotropia).  Important 
examination findings 
include asymmetric red 
reflexes or corneal light 
reflexes or a deviation 
during the cover 
test.  The cover test is 
performed by asking the 
child to fix the gaze on a 
target as the examiner 
covers one eye while 
observing the movement 

of the other.  A normal eye keeps the same position and does not move; a 
misaligned eye shifts to re-fixate on the object when the normal eye is covered. 

Intermittent strabismus can be expected in infants age <4 months due to immaturity 
of the extraocular muscles (ocular instability of infancy).  Esotropia beyond early 
infancy must be treated to prevent amblyopia (vision loss from disuse of deviated 
eye).  The first 5 years of life are extremely critical to the development of visual 
acuity as it is the time for visual cortex maturation.  During this stage, any anomaly 
(eg, strabismus, refractive error, cataract) can compromise vision. 



Treatment involves prescription eyeglasses for correction of significant refractive 
errors (if present) and promoting the use of the deviated eye.  The deviated eye can 
be strengthened by patching the normal eye (occlusion therapy) or blurring the 
vision of the normal eye with cycloplegic drops (penalization therapy). 

…………. 

New onset of strabismus can be a sign of retinoblastoma if accompanied by a white 
eye reflex.  Acute onset of strabismus can also result from intracranial hemorrhage, 
brain abscess, or encephalitis.  However, these other neurological derangements 
would be expected on examination.  Brain MRI should be performed if additional 
abnormalities are present, but it is not routinely indicated in strabismus evaluation. 

Occlusion or penalization therapies are the first steps in treatment.  Surgery is 
reserved for persistent or severe cases. 

Measurement of intraocular pressure would be useful if congenital glaucoma was 
suspected.  Children with this problem usually have sensitivity to light and 
excessive lacrimation. 

 Reassurance and 
observation should be 
provided for 
intermittent 
strabismus during the 
first few months of life 
but is inappropriate 
beyond early 
infancy.  Reassurance is 

also indicated for pseudostrabismus. 

Neurofibromatosi
s 

Neurofibromatosis types 1 & 2 

Diagnosis 
NF1 (von Recklinghausen 
disease) 

NF2 
(central neurofibromatosis) 

Gene 
mutation 

NF1 tumor suppressor gene; 
codes the 
protein neurofibromin 

NF2 tumor suppressor gene; 
codes the protein merlin 

Location 
of 

mutated 
gene 

Chromosome 17  Chromosome 22 

Main 
clinical 

features 

• Café-au-lait spots 
• Multiple neurofibromas 
• Lisch nodules 

• Bilateral acoustic 
neuromas 



NF1 is an autosomal dominant disease caused by a 
mutation to the NF1 gene, which codes for 
neurofibromin.  Starting in childhood, patients usually 
develop characteristic skin and soft tissue findings, 
including café-au-lait macules, freckling in skinfolds, 
and Lisch nodules. 

Approximately 15% of patients with NF1 who are age <6 
also develop low-grade optic pathway glioma.  These 
tumors are often asymptomatic but can 
grow large enough to compress the optic 
nerve and cause decreased visual acuity, 
alterations in color vision, optic nerve 
atrophy, and proptosis. 

………. 

Acoustic neuromas, or vestibular 
schwannomas, are benign tumors that 
arise from the eighth cranial nerve (CN 
VIII).  They are seen in patients with 
neurofibromatosis type 2 and typically present with hearing loss and difficulty 
with balance. 

Craniopharyngioma is a rare tumor that usually arises in the pituitary stalk and 
typically affects children age 5-14.  Manifestations arise from compression of the 
optic chiasm (eg, visual field defects) or pituitary stalk (eg, growth 
hormone deficiency).   

Retinitis pigmentosa is an inherited degenerative disease of the retinal 
photoreceptor cells that causes bilateral tunnel vision and, eventually, binocular 
blindness.  Uniocular vision loss, proptosis, and skin findings would be uncommon. 

 Retinoblastoma is a rare 
intraocular malignancy that usually 
affects children age <2.  

Retinoblastoma Leukocoria (white pupillary reflex) concerning for retinoblastoma, the most 
common intraocular tumor of childhood, which occurs due to inactivation of the 
tumor suppressor gene RB1.  Sporadic retinoblastoma often presents as unilateral 
disease, whereas inheritable retinoblastoma is more commonly bilateral. 



Retinoblastoma is typically diagnosed 
in children age <2 and should 
therefore be suspected in any infant or 
young child with an absent red 
reflex.  Other presenting features 
include strabismus, nystagmus, vision 
impairment, and ocular 
inflammation.  Immediate 
ophthalmologic referral is required for 
treatment to avoid metastasis to the 
contralateral eye and the 
brain.  Diagnosis is confirmed with MRI 
of the brain and orbits (red 
circle).  Biopsy is not performed due to 
risk of tumor seeding. 

……….. 

Cytomegalovirus and rubella are 
congenital infections contracted in 
utero that can cause leukocoria due to cataracts (lens opacification).  However, 
bilateral white pupillary reflexes and abnormalities such as hearing loss and 
microcephaly would be expected with these conditions. 

Retinitis pigmentosa is a genetic disorder characterized by progressive retinal 
degeneration.  Typical presentation includes night blindness, decreased visual acuity, 
and visual field loss.  Cataracts can develop but are very rare in infancy. 

Severe retinopathy of prematurity with associated retinal detachment can 
cause leukocoria, the condition typically affects infants born at <30 weeks gestation. 

Conjunctivitis Conjunctival injection, tarsal inflammation, and pale follicles are concerning 
for trachoma.  Trachoma is due to Chlamydia trachomatis serotypes A, B, and C and 
is the leading cause of blindness worldwide.  C trachomatis spreads effectively in 
crowded or unsanitary conditions.  The active phase is most common in children and 
is characterized by follicular conjunctivitis and pannus (neovascularization) 
formation in the cornea.  There is often a concomitant nasopharyngeal infection (eg, 
rhinorrhea, pharyngitis).  Repeated or chronic infection leads to scarring of the 
eyelids and inversion of the eyelashes (trichiasis).  Over time, the lashes rub on the 
eye and cause ulcerations and blindness (cicatricial trachoma). 

The diagnosis can be made clinically by examination of the tarsal conjunctivae.  C 
trachomatis may be visible by Giemsa stain examination of conjunctival 
scrapings.  Oral azithromycin is effective against C trachomatis; in general, the entire 
region (eg, village, refugee camp) should be treated simultaneously.  For individuals 
with trichiasis, eyelid surgery is needed to preserve vision. 

…………….. 

Gonococcal (2-5 days) and chlamydial (5-14 days) conjunctivitis are common causes 
of conjunctivitis after birth (ophthalmia neonatorum).  They are acquired through 



contact with infected genital secretions.  They both present with conjunctival 
injection, eye discharge, and swollen eyelids.  They are rare in older children. 

Herpes simplex keratitis presents as pain, photophobia, and decreased 
vision.  Vesiculo-ulcerative lesions are commonly present in the corneal epithelium. 

Tertiary syphilis can manifest as uveitis, causing eye redness, ocular pain, and 
decreased vision.  Tertiary syphilis is extremely rare in children and, when present, 
should raise suspicion for sexual abuse. 

Orbital cellulitis refers to infection posterior to the orbital septum.  These infections 
are unilateral and more common in children with paranasal sinus infection.  Patients 
present with an abrupt onset of fever, proptosis, restriction of extraocular 
movements, and swollen, red eyelids. 

Neonatal gonococcal conjunctivitis 

Clinical 
presentation 

• Copious exudate & eyelid swelling (typically at age 2-5 
days)   

Diagnosis 
• Gram stain with gram-negative intracellular diplococci 
• Positive culture on modified Thayer-Martin medium 

Treatment • One dose of intramuscular ceftriaxone or cefotaxime 

Prevention • Erythromycin ointment 

Severe, bilateral, purulent conjunctivitis in the first few days of life is most likely due 
to Neisseria gonorrhoeae (gonococcal conjunctivitis).  Neonates acquire this gram-
negative diplococcus through contact with infected maternal genital secretions 
during delivery.  Therefore, all pregnant women who are age <25 or who have risk 
factors (eg, history of sexually transmitted infection, new sexual partner) should be 
screened and treated during pregnancy. 

Infected newborns classically develop eyelid edema, copious and purulent exudate, 
conjunctival injection, and chemosis (conjunctival edema) at age 2-5 
days.  Gonococcal conjunctivitis is the most severe form of neonatal conjunctivitis 
and can progress to corneal ulceration, scarring, and blindness if 
untreated.  Treatment is a single intramuscular dose of a third-generation 
cephalosporin (eg, cefotaxime). 

Gonococcal conjunctivitis can be prevented by topical application of ophthalmic 
erythromycin shortly after delivery.  Because urogenital gonorrhea is often 
asymptomatic, babies can acquire infection from mothers with no apparent history 
of it.  Therefore, prophylaxis is recommended for all newborns and is mandatory in 
most parts of the United States.  Prophylactic erythromycin ointment does not 
prevent Chlamydia trachomatis conjunctivitis. 

…………. 

Chemical conjunctivitis usually occurs within 24 hours of birth and is most common 
in neonates prescribed silver nitrate.  This medication is effective as gonococcal 



conjunctivitis prophylaxis but is not used in the United States because of the risk of 
chemical conjunctivitis.  Symptoms are mild, resolve in a day, and do not include 
purulent discharge. 

C trachomatis can cause neonatal conjunctivitis but typically 5-14 days after 
birth.  Compared with gonococcal conjunctivitis, chlamydial conjunctivitis typically 
causes milder chemosis and eyelid swelling as well as watery, rather than 
purulent, discharge. 

Nasolacrimal duct obstruction (dacryostenosis) presents with chronic, often 
unilateral, tearing in infants.  Eyelid swelling, conjunctival injection, and copious 
discharge are not seen.  Symptoms usually resolve with gentle massage of the 
nasolacrimal sac. 

Neonatal herpes simplex virus infection of the eye presents in the second or third 
week of life with vesicular or ulcerative lesions.   

S aureus is a common cause of bacterial conjunctivitis in adults.  It is less common in 
children and extremely rare in neonates. 

Conjunctivitis 

Symptoms Viral Bacterial Allergic 

Distribution 
Unilateral 
or bilateral 

Unilateral or bilateral Always bilateral 

Duration 1-2 weeks 1-2 weeks 
<30 minutes to 
perennial 

Discharge 
Watery/mu
coid 

Purulent Watery 



Associated 
findings 

Viral 
prodrome 

Unremitting ocular 
discharge 

Ocular pruritus 

Allergic conjunctivitis (AC) is caused by IgE-mediated acute hypersensitivity to 
environmental allergens.  Episodes may be acute if due to a transient exposure (eg, 
pet dander) but more commonly are seasonal (pollen) or perennial (mold, 
dust).  Symptoms include bilateral ocular pruritus, conjunctival injection, and eyelid 
edema.  Patients often have clear discharge and mild crusting, but AC does not 
cause purulent discharge, visual changes, or pain. 

The diagnosis is clinical and more common in those who have other atopic diseases 
(eg, asthma, allergic rhinitis).  Treatment includes allergen avoidance when 
possible.  AC can be treated topically with antihistamines, mast cell stabilizers, and 
artificial tears.  Oral antihistamines can be helpful for patients with concomitant 
allergic rhinitis but may have systemic adverse effects (eg, sedation). 

……………. 

Corneal abrasion is due to trauma to the eye surface by a foreign body.  Symptoms 
include acute, severe eye pain and photophobia. 

Bacterial conjunctivitis in children is typically caused by Streptococcus 
pneumoniae and Haemophilus influenzae.  Patients have acute, copious, 
purulent discharge. 

Dacryostenosis (obstruction of the nasolacrimal duct) is most common in infancy 
and causes tearing and crusting.  Conjunctival injection and eyelid edema are 
not seen. 

Viral conjunctivitis, most commonly due to adenovirus, causes acute conjunctival 
injection and watery or mucoid discharge.  However, patients often have a viral 
prodrome (eg, fever, pharyngitis), and symptoms typically begin to improve within 
5 days.  Adenovirus, as well as herpes simplex virus, can also cause keratitis 
(infection of the cornea), which presents with severe ocular pain, photophobia, and 
poor visual acuity. 

Neonatal conjunctivitis 

Type 
Onset 

age 
Findings Treatment 

Chemical <24 hr 
• Mild conjunctival irritation 

& tearing after silver nitrate 
ophthalmic prophylaxis 

Eye lubricant 

Gonococcal 
2-5 

days 

• Marked eyelid swelling 
• Profuse purulent discharge 
• Corneal edema/ulceration 

Single IM dose 
of 3rd- 
generation 
cephalosporin 



Chlamydial 
5-14 
days 

• Mild eyelid swelling 
• Watery, serosanguineous, 

or mucopurulent eye 
discharge 

PO macrolide 

IM = intramuscular; PO = oral. 

Mild eyelid swelling and bilateral eye drainage in the second week of life are 
consistent with conjunctivitis secondary to Chlamydia trachomatis.  Infants 
acquire chlamydial conjunctivitis through contact with infected genital 
secretions.  This disease usually presents in infants age 5-14 days with mild eyelid 
swelling, watery or mucopurulent discharge, and chemosis (conjunctival 
edema).  Untreated infection may lead to corneal scarring and blindness. 

C trachomatis cannot be seen on Gram stain and does not grow in routine culture; 
polymerase chain reaction testing is needed for confirming the diagnosis.  Infected 
infants should receive oral macrolide therapy (azithromycin or erythromycin); 
systemic treatment is needed because topical erythromycin therapy alone has high 
failure rates.  Patients should be monitored for pyloric stenosis, a potential adverse 
effect of oral macrolides in infants.  Azithromycin is often used preferentially in 
infants <1 month given lower rates of pyloric stenosis when compared with 
erythromycin. 

C trachomatis conjunctivitis in neonates can be prevented by screening pregnant 
women (age <25 or with risk factors) and treating their infections.  However, the 
majority of infants with chlamydial conjunctivitis are born to mothers who were not 
screened or were infected after screening but before delivery.  Topical erythromycin 
ointment is routinely administered to all neonates as prophylaxis against gonococcal 
conjunctivitis but does not effectively prevent or treat chlamydial disease. 

…………. 

Massaging the nasolacrimal ducts is the most appropriate treatment for infants with 
nasolacrimal duct obstruction (dacryostenosis), which typically presents with 
unilateral tearing and minimal conjunctival injection. 

Silver nitrate is used in some countries for routine neonatal ophthalmic prophylaxis 
against Neisseria gonorrhoeae.  Its use is banned in the United States, as it can cause 
chemical conjunctivitis in the first 24 hours of life.  It does not effectively prevent or 
treat chlamydial conjunctivitis. 

Orbital cellulitis 
Orbital cellulitis 

Risk factors 
• Local infection (eg, sinusitis, dental 

infection, skin infection) 
• Orbital trauma 

Clinical signs 
• Painful eye movements 
• Ophthalmoplegia 
• Proptosis 



• Visual changes 

Diagnosis 
• Clinical 
• CT scan if diagnosis is uncertain 

Treatment 
• Intravenous antibiotics 
• Surgical drainage for abscess 

Pain with eye movements, proptosis, 
ophthalmoplegia, and visual changes, findings 
consistent with orbital cellulitis.  The most 
common risk factor for orbital cellulitis 
is sinusitis, particularly of the ethmoid or 
maxillary sinuses.  Patients may have purulent 
rhinorrhea, fever, and facial pain, such as the 
right cheek tenderness in this child.  The 
proximity of the sinuses to the orbital space 
allows the contiguous spread of bacteria 
(eg, Streptococcus species, Staphylococcus 
aureus) during episodes of severe 
sinusitis.  The subsequent intraorbital infection 
causes inflammation of the extraocular 
muscles (ophthalmoplegia, painful eye 
movements) and orbital fat (proptosis). 

Patients with suspected orbital cellulitis should undergo CT scan of the orbits and 
sinuses to identify drainable fluid collections within the orbit (ie, orbital 
abscess).  Intravenous antibiotic therapy is the mainstay of treatment, and purulent 
material in the sinuses or orbit should be drained if present. 

………….. 

Breaks in the skin due to inflammation (eg, atopic dermatitis) or trauma (eg, insect 
bite) can lead to cutaneous infections, such as preseptal cellulitis.  Unlike orbital 
cellulitis, preseptal cellulitis is an infection anterior to the orbital septum and does 
not present with proptosis, visual changes, or ophthalmoplegia. 

Dental caries or abscesses, particularly in maxillary teeth (which are close to the 
sinuses and orbits), can predispose to orbital cellulitis on the IPSILATERAL 
SITE. Sinusitis is a much more common predisposing factor for orbital cellulitis. 

Severe or untreated otitis media can progress to an invasive bacterial infection, such 
as mastoiditis or meningitis.  The orbits are not contiguous with the middle ear, 
making orbital cellulitis an unlikely sequela.   

 

 

RHEUMATOLOGY/ORTHOPEDICS & SPORTS 



DDH 
Developmental dysplasia of the hip (DDH) 

Risk factors 
• Breech positioning 
• Positive family history 
• Excessively tight swaddling 

Clinical features 

• Red flags 
o Positive Ortolani test 
o Dislocated hip 
o Limited hip abduction 

• Supportive findings 
o Limb length discrepancy 
o Asymmetric gluteal/inguinal/thigh creases 

Management 

• Red flags: Refer to orthopedic surgery 
• Supportive findings or risk factors 

o Age <4 months: Hip ultrasound  
o Age >4 months: Hip radiograph 

 

 



Developmental dysplasia of the hip (DDH) is an abnormal development of the 
femoral head and acetabulum.  Risk factors include breech presentation, female sex, 
white ethnicity, and family history of DDH.  Because many patients have no risk 
factors, all infants should have serial hip examinations from birth until age 
1.  The Barlow and Ortolani maneuvers assess joint stability, and a palpable 
"clunk" should prompt referral to an orthopedic surgeon.  These maneuvers may be 
negative or equivocal, and additional signs, such as leg-length 
discrepancy (eg, Galeazzi test) or asymmetric inguinal skin folds, can also be 
indicators of DDH. 

Infants with abnormal examination should 
undergo bilateral 
hip ultrasonography.  After age 4 months, 
when the femoral head and acetabulum are 
ossified, x-rays are preferred to evaluate 
acetabular development and 
positioning.  Confirmed DDH is treated with 
a Pavlik harness, a splint that holds the hip in 
flexion and abduction while preventing 
extension and adduction. 

Blue-grey macule on the sacrum 
is consistent with congenital 
dermal melanocytosis 
(Mongolian spot), a benign 
skin lesion.  A lumbosacral 
ultrasound is indicated for 
neonates with a sacral dimple 
or tuft of hair, a potential 
indication of a neural tube 
defect (eg, spina bifida 
occulta).  Abnormal ultrasound 
is usually followed by MRI to assess the extent of the defect.   

Reassurance is inappropriate in the setting of asymmetric skin folds, a clinical finding 
suggestive of DDH.  Repeat examination at a subsequent visit could be appropriate 
for hip laxity without a palpable "clunk" or asymmetry.  Early diagnosis of DDH is 
critical, as treatment initiation before age 6 months portends a favorable prognosis. 



Genu Varum 

Genu varum (bowlegs) is a condition 
in which the legs angulate away from 
midline, causing a gap between the 
knees.  This child likely 
has physiologic genu varum, a 
normal bowing that appears 
from birth to age 2 due to expected 
lower extremity alignment 
changes.  This angulation is often 
noticeable as the child begins to walk 
around age 12-15 months. 

Characteristics of physiologic genu 
varum include: 

• Symmetric bowing 

• Normal stature 

• No leg length discrepancy 

• No lateral thrust when walking 

Diagnosis is clinical.  Management is reassurance and observation as physiologic 
genu varum resolves by age 2 

………. 



Leg x-rays are indicated for suspected skeletal dysplasia (eg, 
achondroplasia).  Although skeletal dysplasia can present with symmetric bowing, 
short stature and dysmorphic features are expected. 

Leg orthotics and physical therapy are indicated in patients with leg deformity (eg, 
hip subluxation), contractures (eg, cerebral palsy), or weakness (eg, foot 
drop).  Orthotics were previously used for physiologic genu varum but are no longer 
recommended as the angulation corrects itself. 

Surgical correction is appropriate for Blount disease, a pathologic cause of bowlegs 
due to abnormal cartilage growth.  These patients often have leg length discrepancy, 
asymmetrical bowing, and lateral thrust with ambulation. 

Vitamin D and calcium supplementation is the treatment for rickets, which can 
present with symmetric bowing and short stature in toddlers.  

Transient 
Synovitis 

Transient synovitis vs septic arthritis 

 Transient synovitis Septic arthritis 

Clinical 
presentation 

• Well-appearing 
• Afebrile or low-grade 

fever 
• Able to bear weight 

• Ill-appearing 
• Febrile 
• Non–weight-bearing 

Diagnosis 

• Normal or mildly 
elevated WBC, ESR, CRP 

• Unilateral/bilateral ultr
asound effusion 

• Diagnosis of exclusion 

• Moderately elevated 
WBC, ESR, CRP 

• ± Positive blood culture 
• Unilateral ultrasound 

effusion 
• Synovial fluid WBCs 

>50,000/mm3 

Treatment • Conservative 
• Joint drainage & 

antibiotics 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; WBCs = white 
blood cells. 

Knee pain with limited hip mobility and bilateral hip effusions 
is consistent with transient synovitis (TS).  TS is a common, self-limiting, 
inflammatory hip condition that occurs in children age 3-8.  The etiology is unclear 
but often involves postviral or, less commonly, posttraumatic (eg, gymnastics class) 
joint inflammation.  In some cases, no preceding trigger is identified. 

Presentation includes a well-appearing child with acute hip pain or referred knee 
pain.  Knee examination is normal, and patients often hold the hip flexed, abducted, 
and externally rotated to relieve pressure in the joint space.  Limping is common, 
although patients can usually bear weight on the affected leg.  Fever is typically 
absent (or low-grade), and laboratory evaluation (eg, C-reactive protein, white 
blood cell count) is usually normal. 



Ultrasound reveals small unilateral or bilateral effusions (even when symptoms are 
confined to one hip).  Treatment of TS is conservative (eg, nonsteroidal anti-
inflammatory medications), and symptoms generally resolve within days to weeks. 

………. 

Juvenile idiopathic arthritis (JIA) presents with chronic joint pain and inflammation 
and may be associated with rash and fever.  The hips are rarely involved, and 
elevated inflammatory markers are expected. 

Osgood-Schlatter disease (OSD), or osteochondritis of the tibial tubercle, presents in 
active adolescents with chronic anterior knee pain that is worse with running and 
jumping.  Tenderness over the tibial tubercle is a characteristic finding. 

Slipped capital femoral epiphysis (SCFE) occurs when the femoral diaphysis is 
displaced anteriorly along the growth plate relative to the femoral head.  Typical 
presentation involves an obese adolescent with chronic hip (or referred knee) pain, 
limp, and limited internal rotation of the hip.  Ultrasound may detect the slippage 
but would not show effusions 

Transient synovitis 

Clinical features 

• Age 3-8 
• Preceding viral illness 
• Afebrile 
• Hip pain, limp 
• Able to bear weight  

Diagnosis 
• Normal to mildly elevated WBC count, ESR, CRP 
• Small effusions on ultrasound 

Management 
• Conservative 
• Nonsteroidal anti-inflammatory medications 

Prognosis 
• Full recovery within 1-4 weeks 
• Recurrence uncommon 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; WBC = white 
blood cell. 



Transient synovitis is a common cause of hip pain in children, usually occurring in 
boys age 3-8.  The etiology is unknown, but symptoms typically develop days to 
weeks after a mild viral illness.  Synovial inflammation leads to pain, decreased 
range of motion, and a limp.  On examination, patients are well-
appearing and afebrile.  The affected hip may be flexed, slightly abducted, and 

externally rotated.  This 
position maximizes the 
joint space, thereby 
providing pain relief. 

Laboratory evaluation 
shows a normal white 
blood cell (WBC) count and 
inflammatory markers (eg, 
C-reactive protein [CRP], 
erythrocyte sedimentation 
rate) due to lack of 
infection or significant 
inflammation.  X-rays often 
reveal normal hip joints; 
ultrasound may show small 
unilateral or bilateral 
effusions.  Treatment 

consists of rest and nonsteroidal anti-inflammatory medications (NSAIDs) (eg, 
ibuprofen).  Children usually recover within 1-4 weeks with no complications. 

…………… 

MRI is indicated for chronic hip pain and limp that is concerning for Legg-Calvé-
Perthes (LCP) disease because initial x-rays may appear normal.  However, patients 
typically have a Trendelenburg gait and limited internal rotation and abduction. 

Although presentation may include a limp, oligoarticular and polyarticular JIA are 
more common in toddler girls and rarely involve the hip. 

Transient synovitis vs septic arthritis 

 Transient synovitis Septic arthritis 

Clinical 
presentation 

• Well-appearing 
• Afebrile or low-grade 

fever 
• Able to bear weight 

• Ill-appearing 
• Febrile 
• Non–weight-bearing 

Diagnosis 

• Normal or mildly 
elevated WBC, ESR, 
CRP 

• Unilateral/bilateral 
ultrasound effusion 

• Moderately elevated WBC, 
ESR, CRP 

• ± Positive blood culture 
• Unilateral ultrasound 

effusion 



• Diagnosis of exclusion • Synovial fluid WBCs 
>50,000/mm3 

Treatment • Conservative • Joint drainage & antibiotics 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; WBCs = white 
blood cells. 

The most common cause of atraumatic hip pain and limp in children is transient 
synovitis, a self-limiting, inflammatory condition often preceded by a viral 
illness.  However, transient synovitis must be distinguished from septic arthritis, a 
potentially life-threatening infection requiring emergency treatment (eg, 
intravenous antibiotics). 

Clinical features help distinguish between the 2 conditions: 

• Transient synovitis typically presents in children age 3-8 who are afebrile or 
have a low-grade fever.  Patients have pain and limited mobility of the 
affected joint but can usually bear weight.  Leukocyte count and 
inflammatory markers (eg, erythrocyte sedimentation rate [ESR], C-reactive 
protein [CRP]) are normal or slightly elevated. 

• In contrast, septic arthritis findings include high fever, inability to ambulate 
(severe pain), and/or abnormal laboratory evaluation (eg, leukocytosis, 
elevated ESR/CRP).  

Sometimes patients can have overlapping clinical features, with low-grade fever 
and mildly elevated ESR (suggestive of transient synovitis), but severe pain, inability 
to ambulate, and leukocytosis with neutrophil predominance (suggestive of septic 
arthritis).  When the diagnosis is unclear, bilateral hip ultrasound is required.  Joint 
effusion in septic arthritis is unilateral, whereas 25% of patients with transient 
synovitis have bilateral hip effusions (even with unilateral symptoms).  If hip 
ultrasound shows unilateral effusion, arthrocentesis is performed to evaluate for 
septic arthritis. 

………… 

CT scan can identify a psoas abscess causing fever and abdominal pain.  Pain often 
radiates to the hip and worsens with hip extension (psoas sign); in addition, pain 
improves with hip flexion (opposite to transient synovitis). 

Ibuprofen and close follow-up are used for the management of transient 
synovitis.  This patient's inability to ambulate requires further evaluation. 

Lumbar puncture (LP) is indicated for suspected Guillain-Barré syndrome, which may 
present with refusal to walk (due to weakness) and neuropathic pain.   

Lymph node biopsy may be performed for suspected leukemia, which can present 
with fever and bone pain.  However, generalized lymphadenopathy or hematologic 
abnormalities would be expected. 



Transient synovitis (TS), a benign condition characterized by inflammation of the 
tissues surrounding the hip joint.  Although the cause is unknown, it most commonly 
occurs in children age 3-8 after a mild viral illness (eg, gastroenteritis, respiratory 
infection). 

Typical presentation includes acute hip/thigh pain, limp, and decreased range of 
motion of the hip joint.  Patients tend to hold the affected hip in flexion and external 
rotation (to maximize the joint space) and resist extension and internal 
rotation.  Children with TS are typically well-appearing and afebrile (or have low-
grade fever).  White blood cell count and inflammatory markers (eg, erythrocyte 
sedimentation rate, C-reactive protein) are normal or mildly elevated.  Ultrasound 
may reveal small, unilateral or bilateral hip effusions. 

Treatment is supportive with nonsteroidal anti-inflammatories (eg, ibuprofen) to 
relieve the swelling and pain.  TS is generally self-limiting with an excellent 
prognosis; full recovery is expected within 1-4 weeks.  However, a small subset of 
patients (<15%) can develop recurrence. 

………….. 

Doxycycline treats Lyme arthritis, which can present with recurrent joint (most 
commonly knee) pain.  However, the affected joint is typically swollen, the hip is 
rarely involved, and erythrocyte sedimentation rate is typically elevated. 

Methotrexate is often used in the treatment of juvenile idiopathic arthritis, a chronic 
inflammatory condition that presents with chronic joint pain, swelling, and stiffness 
(often worse in the morning).  Hip involvement is rare, and elevated inflammatory 
markers would be expected. 

Arthritis 
Juvenile idiopathic arthritis (JIA) 

Subtype Frequency 
Age of 
onset 

Clinical features 
Sex 

ratio 

Systemic 10% 
Age 
<18 

• Arthritis in ≥1 joint 
for ≥6 weeks 

• Quotidian fever 
for ≥2 weeks 

• Evanescent rash 
• Hepatosplenomegaly 
• Lymphadenopathy 

F=M 

Polyarticular 40% 

Age  
2-5 
or  

10-14 

• Arthritis in ≥5 joints 
• May be complicated 

by uveitis 
F>M 

Oligoarticular 50% 
Age  
2-4 

• Arthritis in <5 joints 
• May be complicated 

by uveitis 
F>M 



Juvenile idiopathic arthritis (JIA) is a chronic autoinflammatory disorder of 
childhood subdivided into systemic, polyarticular, and oligoarticular JIA.  This patient 
most likely has systemic JIA, the least common subtype with a varying number of 
affected joints. 

Systemic JIA can present any time during childhood and is characterized by: 

• Arthritis in ≥1 joint for ≥6 weeks:  Commonly affected joints include the 
hips, knees, and hands.  Patients may have arthralgias (as in this 
patient) prior to the onset of arthritis. 

• Fever for ≥2 weeks:  Fever occurs in a quotidian pattern in which high 
temperatures spike once daily (often in the evening) followed by 
spontaneous return to normothermia.  An evanescent pink rash often 
accompanies the fever, as seen in this patient. 

Hepatosplenomegaly and lymphadenopathy are also common.  Supportive 
laboratory findings reflect inflammation, including leukocytosis, elevated 
inflammatory markers, thrombocytosis, and hyperferritinemia.  Anemia due to 
chronic inflammation and iron deficiency is also seen.  Rheumatoid factor and 
antinuclear antibodies are typically negative in systemic JIA. 

In the setting of classic symptoms (quotidian fever, evanescent rash, arthritis) of <6 
weeks duration, a tentative diagnosis of probable systemic JIA may be made. 

………… 

Acute rheumatic fever can present with fever, rash, and migratory arthritis after 
untreated group A streptococcal 
pharyngitis.  However, fever is typically 
persistent rather than quotidian.  In 
addition, the classic rash has an 
expanding, well-demarcated margin with 
a diffuse inner edge (erythema 
marginatum) not distinct macules. 

Dengue virus is present in Costa Rica and 
can cause acute fever, rash, and joint 
pain.  Leukopenia is typical, and bruising 
or bleeding often occurs due 

to thrombocytopenia. Prolonged symptoms make dengue virus unlikely. 

Malaria presents with intermittent fever, fatigue, joint pain, hepatosplenomegaly, 
and anemia.  However, fevers are not associated with rash, and risk of malaria is 
very low in Costa Rica. 

SLE is unusual in children age <5. 



JIA is a chronic autoinflammatory condition of childhood.  OligoarticularJIA, the 
most common form, is characterized by involvement of ≤4 joints (ie, <5 joints) 
within the first 6 months of disease onset. 

A limp that is worse in the morning in a toddler girl (age <5), is a typical 
presentation of oligoarticular JIA.  Joint swelling is present, but pain may be 
minimal.  The large joints (eg, knees, ankles) are most commonly affected; however, 
hip involvement is rare.  Systemic symptoms (eg, fever, rash) do not occur. 

Uveitis (ie, intraocular inflammation) is a serious complication that develops in a 
minority of patients with oligoarticular JIA.  Ophthalmologic screening examinations 
are performed regularly because untreated uveitis is often asymptomatic and can 
lead to irreversible vision loss.  Although not present in all patients with 
oligoarticular JIA, antinuclear antibodies are a risk factor for uveitis.  Additional 
laboratory findings (eg, leukocyte count, hemoglobin, erythrocyte sedimentation 
rate) are typically normal in oligoarticular JIA. 

……………… 

Treatment is aimed at relieving inflammation and includes nonsteroidal anti-
inflammatory drugs, intraarticular glucocorticoids, and disease-modifying 
antirheumatic drugs. 

Inflammatory bowel disease is associated with spondyloarthritis, which typically 
presents in adult men with chronic lower back pain due to axial (eg, sacroiliac) joint 
involvement. 

Pulmonary fibrosis is seen in association with rheumatoid arthritis, which most 
commonly presents with small joint (eg, hands, feet) arthritis in adult 
women.  Pulmonary manifestations do not occur in oligoarticular JIA. 

Juvenile idiopathic arthritis (JIA), a chronic autoinflammatory condition, is the most 
common cause of arthritis in children.  Polyarticular JIA, involves ≥5 joints within 6 
months of disease onset and is most commonly diagnosed in toddler and adolescent 
girls (ie, bimodal distribution). 

Patients typically have joint pain and stiffness that is worse in the morning and 
improves over the course of the day.  Symmetric involvement of the elbows, wrists, 
knees, and ankles is most common.  In addition, swelling of the small joints of the 
hands and feet may be seen, particularly in older children.  Fever and other systemic 
symptoms (eg, rash) do not occur with polyarticular JIA. 

Diagnosis is clinical, and first-line treatment is nonsteroidal anti-inflammatory 
drugs (eg, naproxen).  Disease-modifying antirheumatic drugs such as methotrexate 
are also often required. 

………….. 

Ceftriaxone treats gonococcal arthritis, and doxycycline treats Lyme arthritis.  Both 
present with a monoarticular or asymmetric oligoarticular arthritis (<5 joints), unlike 
this patient with symmetric involvement of ankles, knees, wrists, and 
elbows.  In addition, skin findings are often associated with these 2 conditions: 



vesiculopustular lesions in gonococcal disease and a history of erythema migrans in 
Lyme disease.   

Levothyroxine is the treatment for hypothyroidism, which can cause fatigue and 
arthralgia (ie, joint pain).  True arthritis (ie, joint inflammation), does not occur.  In 
addition, decreased height velocity is common in children with hypothyroidism. 

Inadequate sun exposure and poor dietary intake can cause vitamin D and calcium 
deficiency.  Manifestations may include generalized bone and muscle pain due to 
poor bone mineralization. 

Differential diagnosis for nontraumatic joint swelling 

 Infectious 
Inflammatory/ 
rheumatologic 

Neoplastic 

Onset Acute Subacute/chronic Subacute/chronic 

Timing of 
pain 

Constant Worse in morning 
Worse 
in evening/night 

Able to 
bear 

weight? 
No Yes Variable 

Multiple 
joints? 

Uncommon Common Variable 

Laboratory 
findings 

↑ 
WBCs/platelets 

↑ Inflammatory 
markers 

↑ WBCs/platelets, 
↓ RBCs 

↑ Inflammatory 
markers 

↓ WBCs/platelets 

RBC = red blood cell; WBC = white blood cell. 

Chronic arthritis, daily fever, and a rash, which are consistent with systemic juvenile 
idiopathic arthritis (JIA).  Systemic JIA is an arthritic autoinflammatory disease of 
childhood.  The condition is characterized by ≥2 weeks of daily fever (quotidian 
fever), fixed arthritis lasting ≥6 weeks, and a pink macular rash that worsens during 
fever.  As with other rheumatologic disorders, the joint pain and stiffness are 
classically worse in the morning and improve throughout the day.  Other clinical 
findings may include lymphadenopathy and hepatosplenomegaly.  The clinical 
presentation of systemic JIA differs from that of polyarticular or oligoarticular JIA, 
neither of which is associated with fever or rash. 

Characteristic laboratory findings of systemic JIA 
include leukocytosis, thrombocytosis, and markedly elevated inflammatory 
markers (eg, ESR, C-RP) as well as anemia from chronic inflammation and/or iron 
deficiency.  Treatment includes anti-inflammatory therapies such as NSAIDs and 
biologic agents. 



………………….. 

Although acute rheumatic fever can cause arthritis and rash, the pain of this type of 
arthritis is typically transient and migratory, as opposed to the fixed pain seen in JIA.  

Transient synovitis typically presents in young children with acute pain and 
restricted range of motion of the hip joint following a viral illness.  Fever is typically 
absent or low-grade, rash is uncommon, and inflammatory markers are normal or 
only mildly elevated. 

Stage Lyme disease clinical features 

Early localized 
(days to 1 month) 

• Erythema migrans 
• Fatigue, headache 
• Myalgias, arthralgias 

Early disseminated 
(weeks to months) 

• Multiple erythema migrans 
• Unilateral/bilateral CN palsy (eg, CN VII) 
• Meningitis 
• Carditis (eg, AV block) 
• Migratory arthralgias 

Late 
(months to years) 

• Arthritis 
• Encephalitis 
• Peripheral neuropathy 

AV = atrioventricular; CN = cranial nerve. 

This patient's history of acute 
monoarticular arthritis following months 
of migratory arthralgias and a trip 
to Maine are concerning for Lyme 
arthritis, the hallmark of late Lyme 
disease.  Lyme disease is caused 
by Borrelia burgdorferi, a spirochete 
transmitted by the deer tick (Ixodes 
scapularis).  Disseminated infection occurs 
via hematogenous spread of infection 
from the site of the tick bite to various 
tissues. 

Early symptoms of Lyme disease 
(eg, erythema migrans, fever, fatigue) are 
often overlooked or misdiagnosed, making 
joint swelling the first apparent 
manifestation of disease in some patients.  After weeks 
to months of infection, the disease can progress to an 
inflammatory monoarticular or an asymmetric 
oligoarticular arthritis, most commonly involving 
the knee.  Patients are typically afebrile and able to 



bear weight.  Effusion is often large and may be associated with pain or stiffness. 

Synovial fluid analysis in Lyme arthritis shows inflammation with an average 
leukocyte count of 25,000/mm3; Gram stain and culture are usually 
negative.  Detection of Lyme antibodies in the serum (enzyme-linked 
immunosorbent assay [ELISA] and Western blot testing) confirms the diagnosis.  Oral 
doxycycline is the first-line treatment. 

…………… 

Gonorrhea can cause acute, afebrile, monoarticular arthritis and chronic 
polyarticular arthralgias.  However, gram-negative diplococci are present, and 
disseminated infection often presents with tenosynovitis and pustular skin lesions. 

Reactive arthritis presents 1-4 weeks after an enteric or Chlamydia 
trachomatis infection.  Chronic, asymmetric arthritis occurs, typically with urethritis 
and eye involvement (eg, conjunctivitis, uveitis). 

Staphylococcal infection can cause acute monoarthritis. 

Pediatric septic arthritis 

Pathogenesis 

• Age <3 months: Staphylococcus aureus, group 
B Streptococcus, gram-negative bacilli 

• Age ≥3 months: Staphylococcus aureus, group 
A Streptococcus 

Clinical 
features 

• Acute-onset joint pain, swelling, limited motion 
• Refusal to bear weight 
• Fever ≥38.5 C (101.3 F) 

Diagnosis 

• ↑ WBC, ESR, CRP 
• Blood culture 
• Joint aspiration (synovial WBC count of >50,000/mm3) 
• Effusion on ultrasound/MRI 

Treatment 
• Joint drainage & debridement 
• IV antibiotics 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IV = 
intravenous; WBC = white blood cell. 

Septic arthritis is a bacterial joint infection.  Juvenile idiopathic arthritis (JIA) is 
a risk factor for septic arthritis because underlying joint inflammation predisposes to 
bacterial seeding.  In addition, patients with JIA often require treatment with 
immunosuppressants, thereby increasing susceptibility to unusual pathogens.  JIA 
management may also include intra-articular injections, which potentially allow 
direct inoculation of the joint space. 

Recognition of septic arthritis is frequently delayed in patients with JIA because new 
onset joint swelling may be attributed to a JIA flare.  However, an atypical flare of 
a single joint should raise suspicion for an infectious etiology.  Red flags include 



severe, acute pain, often leading to nighttime awakening and refusal to move the 
affected joint.  Fever is also typically present. 

Joint aspiration should be performed for suspected septic 
arthritis.  Elevated synovial leukocyte count >50,000/mm3 with a neutrophil 
predominance (polymorphonuclear cells >80%-90%) is highly suggestive of infection, 
and identification of bacteria in the synovial fluid is diagnostic.  Treatment 
includes immediate antibiotic therapy to prevent permanent joint damage. 

Acute left knee pain, warmth, erythema, restricted range of motion, and synovial 
fluid leukocyte count of >50,000/mm3 indicate septic arthritis.  Most cases are 
caused by hematogenous dissemination of Staphylococcus aureus (or other gram-
positive organisms) and are adequately treated with vancomycin, a bactericidal 
antibiotic with activity primarily against gram-positive cocci (via inhibition of cell wall 
cross-linking). 

However, patients occasionally have continued symptoms despite a few days of 
vancomycin treatment, which usually indicates infection with an organism not 
covered by vancomycin (eg, gram-negative bacteria).  These patients generally 
require a broadening of antimicrobial therapy to cover common gram-negative 
joint pathogens such as Kingella kingae.  A third-generation cephalosporin such 
as ceftriaxone, which has excellent activity against both gram-positive and gram-
negative aerobic organisms (and some anaerobic ones), would likely be initiated 
while culture results are pending. 

………….. 

Clindamycin has excellent coverage against Staphylococcus aureus.  Although it also 
treats some anaerobes, it has limited or no activity against aerobic gram-negative 
pathogens.   

Doxycycline has fairly good activity against gram-positive, gram-negative, and many 
atypical organisms (eg, Lyme disease).  However, it is a bacteriostatic antibiotic; 
therefore, it is not often used to broaden antimicrobial coverage for severe 
infections when other antibiotic choices are available.  Although doxycycline can be 
used to treat Lyme disease, Lyme is uncommon in Arizona, and Lyme arthritis is 
generally a late manifestation (after months or years) of the disorder. 

Itraconazole treats coccidiodiomycosis, which is endemic in Arizona.  However, 
fungal arthritis is quite uncommon in children and usually arises in the setting of 
concomitant fungal lung disease and/or immunocompromise.  In addition, it 
generally manifests weeks (not days) after inoculation. 

Anaerobes do not often cause joint infection.  

Disseminated gonococcal infection (DGI) 

Clinical 
presentation 

• Purulent monoarthritis 
OR 

• Triad of tenosynovitis, dermatitis, migratory 
polyarthralgia 



Diagnosis 
• Detection of Neisseria gonorrhoeae in urine, cervical, or 

urethral sample 
• Culture of blood, synovial fluid (less sensitive) 

Treatment • 3rd-generation cephalosporin IV AND oral azithromycin 

Monoarticular arthritis and a pustular rash in an adolescent patient is concerning 
for disseminated gonococcal infection (DGI).  Most commonly transmitted 
via unprotected sexual intercourse among adolescents and young adults, Neisseria 
gonorrhoeae can disseminate from a genitourinary, often asymptomatic source (eg, 
urethritis, cervicitis) via hematogenous spread.  Classic presentation includes 
a monoarthritis (eg, knee) without systemic symptoms (eg, fever, malaise).  In 
addition, synovial fluid cell count is usually lower (<50,000/mm3) compared with 
other causes of septic arthritis.  Some patients may have migratory polyarthritis of 
multiple large or small joints.  A pustular rash over the trunk or extremities, 
including the palms (as in this case) or soles, may be seen. 

Diagnosis can be made by culture or PCR testing of blood, synovial fluid, and 
potentially infected mucosal sites (eg, cervix, urethra, rectum).  Gram stain 
(showing gram-negative cocci in 
pairs) and culture are highly 
specific but insensitive; more 
than half of patients with 
gonococcal arthritis 
have negative culture results, as 
seen here.  Therefore, 
treatment with a third-
generation cephalosporin plus 
azithromycin should be initiated 
if clinical suspicion is high. 

………….. 

Unimmunized children age ˂5 
are at risk of septic arthritis 
from Haemophilus influenzae type b and Streptococcus pneumoniae.  However, 
these are extremely rare causes of septic arthritis in older children and adolescents, 
even among unimmunized patients. 

Transient synovitis is a self-limited, reactive arthritis that often follows upper 
respiratory tract infections.  It typically occurs in younger children (age ≤10). 



Septic arthritis in infants 

Pathogens 
• Staphylococcus aureus 
• Group B Streptococcus 
• Gram-negative bacilli 

Clinical features 

• General: fever, fussiness, poor feeding 
• Joint: 

o Lack of movement 
o Irritability with repositioning (eg, diaper 

changes) 
o Asymmetric swelling 

Laboratory findings • Elevated WBC, ESR, CRP 

Management 
• Joint aspiration 
• Antibiotics 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; WBC = white 
blood cell. 

Septic arthritis: This 
joint infection most 
commonly occurs in 
healthy children age <4 
via hematogenous 
spread of bacteria.  S 
aureus is the most 
common pathogen, but 
group 
B Streptococcus (GBS) 
and gram-negative (GN) 
bacilli (eg, Klebsiella 
pneumoniae, E coli) also 
occur frequently in 
children age <3 months. 

Presentation classically 
includes acute onset of 
fever, monoarticular 
joint pain, and inability 
to bear 
weight.  In infants, 
symptoms may be nonspecific, including fever, inconsolability, and poor 
feeding.  Subtle signs of joint involvement (most commonly knee and hip) in infants 
include lack of movement of the affected side ("pseudoparalysis") and excessive 
fussiness during diaper changes or repositioning.  Infants often lie with the affected 
hip flexed, abducted, and externally rotated to maximize joint space and 



comfort.  Physical examination may reveal pain with active or passive motion as well 
as asymmetric swelling. 

Supportive findings include leukocytosis with neutrophilic predominance and 
elevated inflammatory markers (eg, C-reactive protein, erythrocyte sedimentation 
rate).  Management includes joint aspiration and prompt initiation of antibiotics. 

………… 

Leukemia can present with bone pain, fever, and leukocytosis.  However, 
thrombocytopenia and/or anemia would be expected.   

In young infants, developmental dysplasia of 
the hip presents with hip instability (eg, 
abnormal Ortolani and Barlow tests) 
and asymmetric thigh creases.  Irritability, 
fever, and leukocytosis are not seen. 

Sickle cell pain crises can present with severe 
bone pain due to vasoocclusion by sickled red 
blood cells.  These episodes typically begin as 
early as age 6 months when the production of 
defective hemoglobin A increases.   

Transient synovitis typically presents in well-appearing children with hip pain after a 
recent viral illness.  Patients are usually school-aged (not infants), and leukocytosis is 
not seen. 

Acute rheumatic fever 

Epidemiology 
• Peak incidence: age 5-15 
• Twice as common in girls 



Clinical 
features 

Major 

• Joints (migratory arthritis) 

•     (Carditis) 
• Nodules (subcutaneous) 
• Erythema marginatum 
• Sydenham chorea 

Minor 

• Fever 
• Arthralgias 
• Elevated ESR/CRP 
• Prolonged PR interval 

Late sequelae Mitral regurgitation/stenosis 

Prevention 
Penicillin for group A streptococcal (GAS) 
(Streptococcus pyogenes) pharyngitis 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 

Acute rheumatic fever (ARF) is a complication that typically occurs 2-4 weeks after 
an episode of untreated group A streptococcal pharyngitis.  Diagnosis is based on 
clinical or laboratory evidence of a preceding group A streptococcal infection along 
with 2 major, or 1 major plus 2 minor, Jones criteria.  Joint pain is often the earliest 
finding; other major criteria include carditis, subcutaneous nodules, erythema 
marginatum (annular, nonpruritic, erythematous/pink rash/patches with sharp, 
raised edges and central clearing), and Sydenham chorea. 

Fever, rash, migratory polyarthritis (particularly in the wrists, ankles, and knees), 
and elevated acute-phase reactants (CRP and ESR) satisfy the diagnostic criteria for 
ARF.  Supportive laboratory findings would include a positive streptococcal antigen 
test or elevated antistreptolysin O titer.  ARF can be prevented with penicillin 
treatment of streptococcal pharyngitis. 

………… 

Henoch-Schönlein purpura is a vasculitis that can cause a transient, migratory 
arthritis and rash.  However, the rash is purpuric, and the arthritis typically involves 
the lower extremity joints (hip/knee/ankle). 

Lyme disease is a tick-borne illness that can present with rash and arthritis.  The rash 
consists of single or multiple bullseye lesions (erythema migrans) that 
slowly expand.  However, in contrast to this patient, those with Lyme disease usually 
have monoarticular arthritis, typically involving the knee.   

Systemic juvenile idiopathic arthritis is diagnosed when arthritis is present for >6 
weeks.  Systemic symptoms, including fever and rash, can be seen in children with 
systemic juvenile idiopathic arthritis, but the arthritis is usually not migratory. 



Tredlenburg sign Trendelenburg sign is 
a drooping of the 
contralateral pelvis that 
occurs when the patient 
stands on one foot.  The 
associated Trendelenburg 
gait is waddling in quality, 
caused by the trunk's 
rocking to compensate for 
this pelvic drooping during 
the stance phase of gait. 

Normally, the gluteus 
medius and gluteus 
minimus muscles, which 
are both innervated by 
the superior gluteal nerve, 
function to abduct the 
thigh at the hip when 

standing on one foot or during normal ambulation when the body's weight rests on 
only one foot.  Weakness of these muscles, as can occur in neuromuscular disease, 
impingement of or trauma to the superior gluteal nerve, or inflammatory 
myopathies, results in a positive Trendelenburg sign and gait. 

……………. 

The tensor fascia lata spans from the iliac crest to the fascia lata.  It is a small muscle 
that assists in hip abduction and maintenance of knee extension. 

The psoas major muscle spans from the transverse processes of the lumbar 
vertebrae to the lesser trochanter of the femur.  It functions to flex and laterally 
rotate the thigh. 

The quadratus lumborum spans from the iliac crest to the 12th rib and the 
transverse processes of the first four lumbar vertebrae.  It functions in rib cage 
fixation and in lateral flexion of the trunk. 

The quadriceps femoris muscles all function in leg extension at the knee.  The rectus 
femoris also functions as a hip flexor. 

Osteogenesis 
imperfecta 

Osteogenesis imperfecta 

Pathogenesis 
• >90% autosomal dominant 
• Type I collagen gene (COL1A1) defect 



Clinical features 

• Mild to moderate 
o Frequent fractures 
o Blue sclera 
o Conductive hearing loss 
o Short to normal stature 
o Dentinogenesis imperfecta 
o Joint hypermobility 

• Lethal (type II) 
o In utero and/or neonatal fractures 
o Pulmonary failure 

Osteogenesis imperfecta is an autosomal dominant connective tissue disorder 
caused by a type I collagen (COL1A1) gene mutation.  This mutation results in a 
structural defect in type I collagen, an important component of the musculoskeletal 
system, skin, and sclera. 

In bone, type I collagen contributes to tensile and torsional strength; therefore, 
patients with osteogenesis imperfecta have decreased bone strength and flexibility 
that results in frequent fractures from minor trauma.  Recurrent fractures, 
continued bone turnover, and decreased bone volume result in short 
stature.  Dislocation or fracture of the ossicles results in conductive hearing loss and 
associated speech delay.  Patients have joint hypermobility due to type I collagen 
defects in the tendons and ligaments.  Additional clinical features include blue 
sclerae (ie, scleral thinning causing visualization of underlying vessels) and 
dentinogenesis imperfecta (ie, discolored teeth due to dentin exposure). 

………… 

Duchenne and Becker muscular dystrophy are due to dystrophin gene mutations 
that result in skeletal and cardiac muscle fiber degradation.  Patients with muscular 
dystrophy can have frequent fractures due to a combination of proximal muscle 
weakness (leading to falls) and decreased bone density (secondary 
to glucocorticoids).   

Marfan syndrome is an autosomal dominant condition caused by a fibrillin-1 gene 
mutation.  The defective fibrillin results in the weakening of microfibrils surrounding 
elastic fibers; therefore, patients with Marfan syndrome have joint 
hypermobility.  However, patients are typically taller than average and are not at risk 
for frequent fractures. 



Achondroplasia is caused by a 
fibroblast growth factor receptor 3 
(FGFR3) gene mutation that 
inhibits endochondral bone 
formation, primarily in long 
bones.  Therefore, patients have 
disproportionate short stature (ie, 
shortening of the extremities 
relative to the trunk).  Common 
dysmorphic features include 
frontal bossing and 
macrocephaly.  Fractures and 
hearing loss are not typical. 

An unstable trinucleotide repeat 
expansion of the fragile X mental 
retardation 1 (FMR1) gene results 
in fragile X syndrome, an X-linked 
disorder.  This syndrome is 

associated with intellectual disability and joint hyperlaxity (particularly of the 
hands); however, patients often have characteristic dysmorphic features (eg, long 
and narrow face, large ears).  There is no association with recurrent fractures. 

Osteogenesis imperfecta (OI) is an autosomal dominant connective tissue disorder 
commonly caused by a type I collagen mutation.  Type I collagen is a critical 

structural component of tissues in the 
bone, sclerae, skin, and teeth.  OI has a 
varying spectrum of severity, from mild 
(type I) to lethal (type II) disease. 

Due to defective collagen in osteoid 
(extracellular bone matrix), patients often 

begin having frequent fractures from minor trauma once they become mobile 
(around age 1).  Many patients with OI also have dentinogenesis imperfecta, an 
opalescent blue-gray or yellow-brown discoloration of the teeth caused by 
discolored dentin shining through translucent and weak enamel.  Joints are 
often hypermobile due to ligamentous laxity.  Scleral thinning can lead to the 
appearance of blue sclerae; other manifestations depend on the severity of the 
disorder and may include hearing loss and short stature. 

…………… 

Frequent fractures caused by minor trauma should raise suspicion for child 
abuse.  In addition, poor dental hygiene can be a sign of neglect.  However, poor 



dental hygiene typically presents with dental caries (ie, well-defined, painful areas of 
decay) rather than dentinogenesis imperfecta.   

Duchenne muscular dystrophy (DMD) causes proximal muscle weakness, which with 
the additional decreased bone density associated with glucocorticoid treatment, 
may predispose patients to falls and subsequent frequent fractures 

Ehlers-Danlos syndrome is a connective tissue disorder caused by defective type V 
collagen.  This defect causes patients to have joint hypermobility (eg, subluxation, 
dislocation) but not recurrent fractures. 

Paget disease of bone occurs due to accelerated bone remodeling.  Symptomatic 
patients can have bone pain and recurrent fractures due to excessive remodeling; 
however, this disorder is more common in adults and has no associated 
dental abnormalities. 

Calcipenic rickets (ie, deficient bone mineralization) can present with fractures and 
dental enamel hypoplasia in severe cases.  However, patients have widened 
epiphyseal plates on x-ray due to impaired mineralization.  

DMD 
Duchenne muscular dystrophy 

Clinical 
presentation 

• Onset at age 2-3 
• Proximal muscle weakness (eg, Gower sign, calf 

pseudohypertrophy) 
• Dilated cardiomyopathy 
• Scoliosis 

Diagnosis 
• ↑ Serum creatine kinase 
• Genetic testing: dystrophin deletion 
• Muscle biopsy: fibrosis, fat, muscle degeneration 

Treatment • Glucocorticoids 

Prognosis 
• Wheelchair dependent by adolescence 
• Death at age 20-30 from respiratory/heart failure 



Duchenne muscular dystrophy (DMD) is an X-linked recessive disorder caused by a 
mutation in the dystrophin gene.  Markedly reduced or absent expression of 

the dystrophin protein in 
skeletal and cardiac muscle 
fibers leads to 
severe, progressive muscle 
weakness. 

DMD should be suspected in 
a toddler boy with proximal 
lower extremity weakness and 
a history of delayed 
walking.  Examination often 
reveals calf enlargement due to 
muscle replacement with 
fat (calf pseudohypertrophy), 
which can be associated 
with leg pain.  To compensate 
for proximal muscle weakness, 
patients often walk their hands 
up their legs to help them stand 
(Gower sign).  In addition, toe 
walking (due to tight heel 
cords) and a waddling gait are 

common.  By early adolescence, most patients are wheelchair dependent, which can 
lead to scoliosis and restricted lung function. 

Creatine kinase is markedly elevated in DMD, and the diagnosis is confirmed with 
genetic testing.  If inconclusive, muscle biopsy is indicated and shows replacement of 
muscle by fat and fibrotic tissue.  Echocardiogram and ECG are also required at the 
time of diagnosis to screen for dilated cardiomyopathy and conduction 
abnormalities, common complications of DMD caused by progressive fibrosis of 
cardiac muscle that can result in heart failure and death. 

…………… 

Antinuclear antibody (ANA) testing and slit lamp examination (to screen for uveitis) 
are part of the management of juvenile idiopathic arthritis, which presents with 
chronic joint swelling, not muscle weakness. 

Skeletal survey may be performed to identify fractures, particularly if child abuse is 
of concern (eg, inconsistent history).  Although patients with DMD are prone to 
fractures due to frequent falls, skeletal survey is not indicated in a patient with no 
focal bony tenderness suggestive of a fracture or history concerning for child abuse. 

 

 

 



Serum sickness-
like reaction 

Serum sickness-like reaction 

Etiology 
• Immune complex formation 
• Antibiotics (beta-lactam, sulfa) 
• Acute hepatitis B 

Clinical features 
• Symptoms 1-2 weeks after exposure 
• Fever, skin rash, polyarthralgia 

Treatment 
• Remove/avoid offending agent 
• Supportive care 
• Steroids or plasmapheresis if severe   

Developing fever, urticaria, and joint pain that begin after 1 week of penicillin 
therapy is concerning for a serum sickness-like reaction.  A serum sickness-like 
reaction is a type III hypersensitivity reaction that occurs 1-2 weeks after 
administration of β-lactams (eg, penicillin, amoxicillin, cefaclor) or trimethoprim-
sulfamethoxazole.  Classic manifestations include fever, urticaria, 
and polyarthralgia with no mucosal involvement.  The patient typically appears ill. 

Laboratory findings that support the diagnosis of serum sickness-like reaction 
include nonspecific hypocomplementemia and elevated inflammatory markers 
(erythrocyte sedimentation rate, C-reactive protein), which are consistent with any 
type III hypersensitivity reaction.  Removal of the offending agent is generally 
sufficient to relieve symptoms within 48 hours.  More severe cases may require 
glucocorticoid therapy.  Although serum sickness-like reaction is not a true allergy, 
the offending agent should be avoided in the future to prevent recurrence. 

……………… 

Acute rheumatic fever after appropriate antibiotic therapy is extremely rare and 
highly unlikely in a treated patient. 

 HSP 

Mononucleosis presents as fever, cervical 
lymphadenopathy, pharyngitis, and 
malaise.  Those treated with an aminopenicillin 
can develop a morbilliform rash on the 
trunk.  However, the rash typically spares the 
extremities and arthralgia does not occur. 



 

 Scarlet fever: sandpaper rash 

 

 

 

 

 

 Stevens-Johnson syndrome (SJS) is a 
severe mucocutaneous reaction most 
commonly triggered by medications (eg, 
sulfa drugs, anticonvulsants).  Affected 
patients develop acute high fever, 
vesicular or bullous lesions, and painful 
hemorrhagic oral erosions. 

Kawasaki disease Kawasaki disease is an acute 
vasculitis of small and 
medium arteries.  Most cases 
occur in children age <5 with 
a peak incidence among 
those of East Asian 
ethnicity.  The persistent 
release of pro-inflammatory 
cytokines 
causes irritability and a 
prolonged high fever that is 
often unresponsive to 
antipyretics. 

Diagnosis is clinical, 
consisting of fever ≥5 days as 
well as ≥4 of the following 
findings: 

• Conjunctivitis:  bilateral, nonexudative, limbic-sparing 
• Mucositis:  erythematous, fissured lips; "strawberry tongue" 
• Rash:  polymorphous 



• Extremity changes:  erythema, edema, desquamation of hands and feet 
• Cervical lymphadenopathy:  >1.5 cm node 

Clinical features do not appear in a stereotypical order.  However, extremity changes 
are usually the last to manifest, and lymphadenopathy is the least common feature 
to develop. 

………….. 

Adenovirus infection can present with fever and conjunctivitis.  However, patients 
typically have pharyngitis (rather than mucositis of the lips), and edematous 
extremities are not seen. 

 

  ↑ Hand, foot, and mouth disease (HFMD) caused by 
coxsackievirus presents with fever, oropharyngeal 
sores, and rash on the palms and soles.  Conjunctivitis 
and diffuse rash are atypical, and the illness usually self-
resolves within 2-3 days. 

Measles presents with cough, coryza, and 
conjunctivitis.  A nonblanching, brick-red rash is typically present and spreads in a 
cephalocaudal pattern.  

Kawasaki disease 

Epidemiology 
• 90% age <5 
• Increased incidence in East Asian ethnicity 

Diagnostic 
criteria 

Fever ≥5 days plus ≥4 of the following findings: 
• Conjunctivitis: bilateral, nonexudative 
• Mucositis: injected/fissured lips or pharynx, 

"strawberry tongue" 
• Cervical lymphadenopathy: ≥1 lymph node >1.5 cm in 

diameter 
• Rash: erythematous, polymorphous, generalized; 

perineal erythema & desquamation; morbilliform 
(trunk, extremities) 

• Erythema & edema of hands/feet 



Treatment Aspirin plus intravenous immunoglobulin (IVIG) 

Complications 
• Coronary artery aneurysms 
• Myocardial infarction & ischemia 

Acute symptoms of Kawasaki disease (KD) typically self-resolve within 2 
weeks.  However, patients are at risk for life-threatening cardiovascular sequelae, 
especially coronary artery aneurysms.  Therefore, echocardiography should be 
performed for all patients at the time of diagnosis and repeated 6-8 weeks later to 
assess for coronary artery aneurysm development. 

Dilated coronary arteries are prone to thrombosis, potentially leading to myocardial 
ischemia and death.  Aneurysms may increase in diameter over the first 2 months 
after onset, but most regress to a normal arterial diameter over subsequent 
years.  Risk of developing aneurysms is higher in infants and patients with prolonged 
fevers (>10 days) or delayed treatment.  Therefore, treatment 
with aspirin and intravenous immunoglobulin should ideally be started within 10 
days of fever onset to decrease the risk of aneurysm development.  Both 
medications reduce systemic inflammation; aspirin also has antithrombotic 
properties. 

Additional cardiovascular sequalae of KD include ventricular dysfunction, mitral 
regurgitation, and pericardial effusion. 

………….. 

Aortic regurgitation is seen in rheumatic heart disease, a complication of untreated 
group A streptococcal (GAS) pharyngitis; aortic regurgitation is exceedingly rare in 
KD.  GAS can cause a sandpaper rash but not conjunctivitis and extremity edema. 

Pulmonic stenosis can occur as a complication of congenital rubella syndrome. 

KD can result in dilated (not restrictive) cardiomyopathy due to ischemic heart 
disease.    

Growing pains Growing pains are a 
common musculoskeletal 
complaint in children, 
occurring in 
approximately 10%-30% 
of children age 2-12 
years.  The etiology of 
growing pains is 
unknown, but they are 
unrelated to growth, 

despite their name.  The diagnosis of growing pains can be made clinically (Table) in 
the absence of systemic symptoms and abnormal examination 
findings.  Laboratory studies and radiographs are not necessary. 

Management of growing pains consists of parental education and reassurance along 
with massage, muscle-stretching exercises, and administration of over-the-counter 



analgesics.  Children with growing pains should be followed closely to monitor for 
pain that increases in frequency or intensity, which may warrant further evaluation. 

…………. 

Blood cultures are indicated in children with osteomyelitis or septic arthritis, which 
are bone and joint infections that present with fever, localized pain, and decreased 
range of motion.   

Bone scans are used in the diagnosis of metastatic bone disease or osteomyelitis, 
both of which typically present with unilateral pain and systemic symptoms such as 
fever or weight loss.   

A CBC can be used to diagnose leukemia, which can be a cause of limb pain in 
children.  Leukemia classically presents with fever, weight loss, pallor, and other 
systemic symptoms.  Bone pain due to leukemia tends to persist and progressively 
worsen.  Restless leg syndrome is associated with iron-deficiency anemia and causes 
night-time symptoms but is unlikely in this patient who has no urge to move the 
legs. 

X-rays can be used to diagnose both benign (eg, osteoid osteoma) and malignant 
(eg, osteosarcoma) bone 
tumors.  Although osteoid osteomas 
frequently present with limb pain 
that is worse at night and responds 
to treatment with nonsteroidal anti-
inflammatory drugs, they are most 
common in the second decade of life, 
are often associated with unilateral 
pain, and may cause a limp and point 
tenderness on examination.  X-rays 
are indicated in children with 
systemic symptoms, unilateral limb 
pain, limp, limitation of activities, or 
abnormal physical 
examination findings.   

The etiology of growing pains is unknown; although psychogenic illness has been 
mentioned as a potential cause, it has never been formally studied.  Children with 
growing pains often have a lower pain threshold and more depressive symptoms 
when compared to other children, but psychiatric evaluation is not required for 
these patients. 



Torticollis An infant with a neck mass, 
ipsilateral head tilt, and 
contralateral chin 
deviation has congenital 
muscular torticollis (CMT).  CMT is 
a postural deformity in which 
the sternocleidomastoid (SCM) 
muscle is tight and contracted, 
likely due to intrauterine crowding 
(eg, breech positioning [as in this 
patient], multiple gestation, 
oligohydramnios).  Associated 
conditions that are also related to 
prenatal positioning include 
developmental dysplasia of the 
hip, metatarsus adductus, and 
clubfoot. 

CMT is evident from birth but typically 
comes to medical attention at age 1-6 
months with a head preference to one 
side.  When an infant lies down with the 
head facing the preferred side, positional 
plagiocephaly often occurs, which entails 
flattening of the head on that side as well 
as anterior displacement of the ear and 
forehead ipsilateral to the 
flattening.  Limited range of motion of 
the neck is also present on examination, 
and SCM thickening or a well-
circumscribed mass from muscle fibrosis 
may be palpable. 

Treatment strategies include positioning (eg, increased tummy time), passive 
stretching, and physical therapy.  Missed or delayed diagnosis can lead to 
craniofacial asymmetry. 

…………. 



ß Cystic hygromas are congenital lymphatic 
malformations located in the posterior triangle of the 
neck.  They are often detected prenatally and 
associated with aneuploidy.  Postnatal examination 
shows a fluctuant mass that transilluminates. 

Clavicle fractures can occur from birth injury (eg, 
shoulder dystocia) and present with crepitus, swelling, 
and decreased range of motion of the ipsilateral upper 
extremity.  Clavicle fractures do not affect the neck. 

 

Craniosynostosis (premature closure of cranial sutures) results in skull deformity but 
not anterior displacement of the ear and forehead.  In addition, head tilt and a neck 
mass would not be seen. 

Acquired torticollis from a posterior fossa tumor is extremely rare and may present 
with head tilt secondary to tonsillar herniation or compensation for visual 
disturbances.  Neurologic findings (eg, cranial nerve palsy) would be expected on 
examination, not a neck mass. 



Spondylolisthesis 

 

In adults, back pain is common and 
usually benign.  In children, back 
pain is often due to benign 
musculoskeletal conditions or 
trauma, but a careful evaluation to 
exclude other causes should be 
performed.  This patient's back 
pain, particularly with lumbar 
extension, and examination 
findings are consistent 
with spondylolisthesis. 

Spondylolysis represents pars 
interarticularis defects (eg, 
fractures) that are often due to 
overuse injury and can be 
unilateral or 
bilateral.  Spondylolisthesis is 
characterized by forward slip of a 
vertebral body (usually L5) and develops in patients in spondylolysis who have 



bilateral defects.  It is most common during adolescent (age 10-19) growth spurts 
due to increased physiologic lumbar lordosis (exposing L5 vertebra) and decreased 
bone mineralization.  Athletes with repetitive back extension and rotation (eg, 
gymnasts, divers) are at greatest risk. 

In addition to progressive low back pain, the shifted vertebra can also impinge on 
the spinal cord and cause radiculopathy (eg, 
radiating pain, numbness, weakness) in 
patients with spondylolisthesis.  A palpable 
step-off at the area of vertebral displacement 
is characteristic on 
examination.  Spondylolisthesis is typically 
detected on lumbar radiographs, and 
symptoms resolve with conservative 
management (eg, limited activity, physical 
therapy, analgesics) in most cases.  Persistent 
pain, progressive vertebral displacement, or 
neurologic abnormalities (eg, weakness, 
incontinence) require surgical evaluation. 

…………… 

Ankylosing spondylitis is an inflammatory 
arthritis that can present with vertebral or 
sacroiliac joint pain and stiffness that is worse 
at night and improves with activity.  Sacroiliac 
joint tenderness and limited lumbar flexion 
are common examination findings. 

Epidural abscess typically causes fever and severe localized back pain 
and tenderness. 

Lumbar disc herniation and lumbosacral strain are common causes of back pain in 
adults.  Pain related to a strain is usually nonspecific whereas pain with disc 
herniation typically worsens with flexion (rather than extension) and can be elicited 
with straight-leg raising.  Neither etiology causes a step-off on examination. 

Vertebral metastases may present with insidious back pain that is often worse at 
night.  Systemic features (eg, fever, weight loss) and focal tenderness over the 
metastases would be expected. 

Vertebral compression fracture is uncommon in healthy children without 
osteoporosis.  In addition, pain related to a compression fracture typically worsens 
with sitting and standing.  Point tenderness, rather than a palpable step-off, is 
usually present on examination. 

 

 

 



Radial head 
subluxation 

Radial head subluxation (nursemaid’s elbow) 

Mechanism 
• Axial traction on forearm with elbow extended (child 

pulled, lifted, or swung by arm) 

Physical 
findings 

• Arm held extended & pronated 
• No swelling, deformity, or focal tenderness 

Treatment 
• Hyperpronation of forearm 

OR 
• Supination of forearm & flexion of elbow 

Radial head subluxation (nursemaid's elbow) is a common injury in preschool 
children.  The injury characteristically occurs from innocent swinging of a young 
child by the arms or pulling a child's arm while in a hurry.  The child is usually not in 
distress at presentation but may cry at any attempt to move the elbow or 
forearm.  The preferred treatment of this condition is closed reduction by applying 
pressure on the radial head and hyperpronating the forearm.  Forearm supination 
with elbow flexion is also commonly performed but may be less successful and more 
painful.  No post-reduction films are needed when the patient resumes full use of 
the extremity.  A pop may also be heard on successful reduction. 

……… 

 Immobilization with slings or casts is not needed, and the patient should experience 
immediate return of normal function after manual reduction.  Reduction is typically 
performed by primary care or emergency physicians.  Orthopedic consultation and 
open surgical intervention is not indicated. 

A diagnosis of radial head subluxation is made clinically as radiographs are often 
normal.  Elbow radiographs may be obtained to exclude fractures in children age >5 
with elbow pain (in whom radial head subluxation would be uncommon) and in 
children <5 with a high-force injury, focal swelling, or deformity.  In addition, radial 
head ossification is not usually seen on x-ray before age 3-6, making it difficult to 
detect fracture or dislocation in a 1-year-old patient. 

Radial head subluxation (nursemaid’s elbow) 

Mechanism 
• Axial traction on forearm with elbow extended (child 

pulled, lifted, or swung by arm) 

Physical 
findings 

• Arm held extended & pronated 
• No swelling, deformity, or focal tenderness 

Treatment 
• Hyperpronation of forearm 

                     OR 
• Supination of forearm & flexion of elbow 



 

Radial head subluxation (nursemaid's elbow) is one of the most common elbow 
injuries in children age 1-5.  It occurs when infants or children are lifted or pulled by 
the hand or arm.  Pulling causes axial traction on the forearm, which causes the 
radial head to slip through parts of the annular ligament.  Physical examination 
should show no swelling or angular deformity (the radial head may be mildly 
tender).  The child typically keeps the affected arm in a pronated position; 
attempted forearm supination will be resisted and cause the child to cry out in pain. 

While pressure is applied at the radial head, forearm hyperpronation or supination 
plus flexion usually reduces the annular ligament with an audible click.  Either 
maneuver should restore full, normal use of the extremity.  The response to 
reduction is diagnostic of this condition. 

…… 

Lateral epicondylitis ("tennis elbow") is caused by repetitive contraction of the 
extensor muscles at the lateral epicondyle.  Tenderness is elicited over the lateral 
epicondyle, and pain is felt with passive wrist flexion and resisted wrist extension. 

Medial epicondylitis ("golfer elbow") manifests as localized tenderness over the 
medial epicondyle, pain with resisted wrist flexion, and pain with passive wrist 
extension. 

Fractures are very common in children and manifest with significant pain, deformity, 
and swelling of the injured bone.   



Panner disease is an osteochondrosis of the capitellum.  The typical patient is an 
adolescent who is actively engaged in sports that involve throwing.  Common 
complaints include chronic dull pain, crepitation, and loss of pronation and 
supination. 

Calcanial 
apophysitits 

Calcaneal apophysitis (Sever disease) 

Risk factors 
• Running/jumping sports 
• Growth spurts 
• Athletic cleat use or footwear without heel padding 

Clinical features 
• Heel pain (50% bilateral) 
• Pain with calcaneal palpation or compression 
• Decreased gastrocnemius/soleus flexibility 

Treatment 
• Nonsteroidal anti-inflammatory drugs, ice 
• Activity limitation 

Heel pain in an active boy is most commonly calcaneal apophysitis (Sever disease), 
an overuse injury caused by repetitive microtrauma to the calcaneal apophysis (heel 
growth plate).  The condition is typically seen in athletic children age 8-12 who 
participate in running or jumping sports (eg, basketball) because the apophysis is 
most susceptible to stress during periods of rapid growth.  Presentation involves 
chronic heel pain that is worse with activity, particularly when wearing shoes 
without heel support (eg, flip flops, cleats). 

Diagnostic findings include tenderness with squeezing the heel (calcaneal 
compression test) and on 
palpation at the base of the 
heel over the apophysis.  Heel 
swelling can occur with severe 
inflammation.  In addition, limited 
ankle dorsiflexion may be present 
due to an associated tight Achilles 
tendon and decreased 
gastrocnemius/soleus flexibility. 

Treatment is 
generally supportive with 
stretching, ice, nonsteroidal anti-
inflammatory drugs, and a heel 
cup insert for 
cushioning.  Symptoms typically 

improve within a couple of months. 



……….. 

Pain associated with Achilles 
tendinopathy is exacerbated by 
running and jumping.  However, 
tenderness is over the Achilles 
tendon (posterior ankle), not 
the heel. 

Enthesitis-related juvenile 
idiopathic arthritis can present 
with tenderness and swelling at 
the insertion point of the Achilles 
tendon into the 
calcaneus.  However, arthritis (ie, 
joint pain, swelling, stiffness) of the large joints of the lower extremities would also 
be expected. 

Plantar fasciitis presents with pain on the plantar surface of the foot and is most 
commonly unilateral.  Pain is worst on first stepping out of bed and improves 
throughout the day.  Heel pain, is unlikely due to plantar fasciitis. 

Tarsal tunnel syndrome (due to compression of the posterior tibial nerve) is 
characterized by pain, numbness, and tingling along the sole of the foot and may 
extend up to the ankle.   

Neonatal 
evaluation 

Metatarsus adductus (MA), the most common 
congenital foot deformity, is characterized 
by medial deviation of the forefoot with a 
normal neutral position of the hindfoot.  This 
deformity is usually bilateral and occurs most 
frequently in first-born infants, likely due to 
the crowded positioning in a smaller, 
primigravid uterus. 



Over 90% of cases are characterized by flexible feet that overcorrect both passively 
and actively into lateral deviation 
(abduction).  This most common form of 
MA corrects spontaneously; therefore, 
treatment is usually unnecessary. 

…………….. 

MA is a clinical diagnosis and does 
not require imaging for management 
unless the deformity is persistent 
and/or if congenital clubfoot if 
suspected.  Congenital clubfoot can 
be distinguished from MA by rigid 
medial and upward deviation of both 
forefoot and hindfoot. 

Karyotyping should be considered in 
patients with congenital clubfoot due 
to an increased risk of chromosomal 
anomalies.  However, MA is not 
associated with an 
underlying syndrome. 

Treatment of congenital clubfoot requires orthopedic evaluation as well as serial 
manipulation and casting soon after birth.  For the minority of cases of MA that do 
not passively correct to a neutral position, stretching exercises and/or serial casting 
can be considered. 

Developmental dysplasia of the hip (DDH) is confirmed by ultrasound after physical 
examination findings show hip instability.  Developmental dysplasia is associated 
with breech presentation, a contraindication to vaginal delivery, and not with MA. 



OSD 

 

Osgood-Schlatter disease (OSD) is a common, benign cause of knee pain caused by 
overuse in young adolescents.  During periods of rapid growth (typically age 13-14 
for boys and 10-12 for girls), the quadriceps muscles pull on the insertion site of the 
patellar tendon.  Pain occurs at this site, which is located on the apophysis of the 
tibial tubercle.  This traction apophysitis may lead to elevation and chronic avulsion 
of the tibial tubercle. 

Patients have progressive pain over the tibial tuberosity that worsens with 
activities involving repetitive running, jumping, or kneeling (eg, soccer, basketball, 
gymnastics).  Pain improves with rest and is more often unilateral than 
bilateral.  Examination typically reveals prominence and tenderness over the tibial 
tubercle.  Pain can be reproduced by squatting or extending the knee against 
resistance. 

……… 

Patellar tendinitis is an overuse injury due to repetitive jumping (eg, basketball, 
volleyball).  Patients have anterior knee pain that worsens with activity.  Unlike 
Osgood-Schlatter disease (in which pain occurs over the tibial tuberosity), in patellar 
tendinitis, point tenderness is present at the inferior pole of the patella. 

Patellofemoral pain can be an overuse injury presenting as progressive knee pain in 
the setting of running and squatting.  Pain is usually localized to the patella and 
associated with a sensation of instability or "buckling" at the knee. 

Prepatellar bursitis occurs after direct, chronic trauma (eg, wrestling) of the anterior 
knee.  Symptoms include pain with direct pressure and superficial swelling over the 
patella, not the tibial tuberosity. 



Tibial osteomyelitis may present with local (eg, pain, erythema) and systemic (eg, 
fever) inflammation, in addition to refusal to bear weight on the affected 
extremity.  Pain does not improve with rest alone. 

LCPD Legg-Calvé-Perthes (LCP) disease, or idiopathic osteonecrosis (avascular necrosis) of 
the femoral epiphysis.  This condition most commonly affects boys age 3-12, with a 
peak incidence between age 5 and 7. 

Typical presentation includes chronic, progressive leg pain and/or a limp.  The pain 
is often worse with activity and may be localized to the hip or referred to the groin, 
thigh, or knee.  Physical examination may reveal limited range of motion, 
particularly internal rotation and abduction, of the hip and atrophy of the proximal 
thigh muscle.  Although x-rays early in LCP disease may be normal, subacute or 
chronic symptoms usually indicate a flattened and fragmented femoral head, such 
as in this patient.  The alternating regions of lucency and density reflect replacement 
of necrotic bone by new bone. 

Patients are made non–weight bearing and are managed conservatively with bracing 
or splinting.  Surgery may be indicated in cases in which the femoral head is not well 
contained within the acetabulum. 

……………….. 

Osteomyelitis is an infection that typically affects the metaphyses of long bones and 
presents acutely with fever, pain, and refusal to bear weight. Chronic symptoms and 
epiphyseal involvement make osteomyelitis unlikely. 

Primary bony malignancies can present with chronic and progressive pain in the long 
bones but typically reveal "onion skinning" (eg, Ewing sarcoma) or a sunburst 
pattern (yellow arrow) (eg, osteosarcoma) on x-ray.  

Slipped capital femoral epiphysis (SCFE) classically presents in overweight 
adolescents, and x-ray shows a posteriorly displaced femoral epiphysis.  

Stress fractures are uncommon in children and usually develop after repeated 
tensile stress.  X-ray findings include periosteal elevation and cortical thickening. 

Transient synovitis of the hip is a common cause of limp in young 
children.  Symptoms typically develop after a viral infection and last <4 weeks. 

Legg-Calvé-Perthes disease 

Pathogenesis • Idiopathic avascular necrosis of the femur 

Clinical 
features 

• Boys age 3-12 
• Insidious hip pain, limp 
• Restricted hip abduction, internal rotation 
• Positive Trendelenburg sign 



Diagnosis 

• X-ray 
o Early stages: May be normal 
o Later stages: Femoral head flattening, 

fragmentation, sclerosis 
• MRI: Avascular/necrotic femoral head 

Treatment 
• Non–weight bearing 
• Splinting, possible surgical repair 

Legg-Calvé-Perthes disease (LCP), or idiopathic osteonecrosis (avascular necrosis) of 
the femoral head.  LCP classically affects boys age 3-12, with peak incidence at age 
6. 

Patients typically have an antalgic 
gait (avoids weight bearing on the 
affected side due to pain) and 
dull, chronic lower 
extremity pain of insidious 
onset.  The pain may affect the hip 
directly or present as referred 
thigh or knee pain.  Diagnosis 
requires a high index of suspicion 
as initial x-rays may be 
normal.  Persistent symptoms 
should prompt repeat imaging, which in later stages typically shows sclerosis of 
the femoral head with flattening and fragmentation.  As the disease progresses, 
examination may reveal limited internal rotation and abduction of the 
hip.  Proximal thigh atrophy and Trendelenburg sign may also be present. 

Treatment is aimed at maintaining the femoral head within the acetabulum by 
avoiding weight-bearing activities and by splinting or surgery. 

……… 

Bacterial arthritis typically presents acutely with fever and inability to bear weight as 
well as pain, swelling, erythema, and warmth of the joint.  Osteomyelitis typically 
affects the metaphyses of long bones (eg, humerus, femur) and classically presents 
with fever, point tenderness, and localized edema.  

Untreated DDH can lead to limp and hip pain in childhood or adolescence.  Initial 
radiographs show a dysplastic or dislocated hip.  In addition, physical examination 
typically reveals a leg-length discrepancy (ie, shortening of the affected extremity). 

SCFE: x-ray shows posterior displacement of the femoral head. 

Transient synovitis also presents with hip or knee pain and limp; however, 
symptoms typically develop after a viral infection and resolve within 4 weeks. 

 

 



SCFE 
Slipped capital femoral epiphysis 

Risk factors 
• Obesity 
• Adolescence 

Clinical 
presentation 

• Dull hip pain 
• Referred knee pain 
• Altered gait 
• Limited internal rotation of hip 

Diagnosis • Posteriorly displaced femoral head on x-ray 

Treatment 
• Non–weight bearing 
• Surgical pinning 

Complications 
• Avascular necrosis 
• Osteoarthritis 

Chronic aching and limited 
internal rotation of the hips is 
consistent with slipped capital 
femoral epiphysis 
(SCFE).  Weakening of the 
femoral physis (ie, growth plate) 
causes anterior displacement of 
the proximal femoral 
diaphysis with posterior slippage 
of the femoral head.  Both 
hips are affected in <40% of 
cases, and many patients with 
unilateral SCFE will develop slip 
in the contralateral hip in the 
future. 

SCFE most commonly presents in obese adolescents (age 10-16) 
with limp and chronic pain/ache of the hip, thigh, or knee that worsens with 
activity.  Patients with unilateral SCFE may have an antalgic gait to avoid bearing 
weight on the affected leg whereas patients with bilateral SCFE often develop 
a waddling gait.  Feet are pointed laterally due to limited internal rotation of the 
affected hip, and external rotation of the thigh during passive hip flexion is a 
characteristic examination finding. 



 Radiographs are diagnostic 
and show displacement of the 
femoral epiphysis, which 
resembles ice cream slipping 
off a cone.  Management 
involves stabilization of the 
physis with surgical 
screw fixation. 

……… 

Iliopsoas bursitis is 
inflammation within the bursa 
posterior to the iliopsoas 
muscle due to overuse or 
trauma.  Patients have hip pain 
and limited range of motion, 
but a palpable click with 
manipulation of the hip is 

typically present. 

Osteosarcoma is a bony malignancy that most commonly presents in adolescent 
boys with localized bone pain and swelling, usually at the distal femur.  A soft tissue 
mass is typically present. 

Physiologic genu valgum ("knock-knee") refers to the developmentally normal leg 
alignment in children age 2-5.  Affected children typically have no symptoms. 

Transient synovitis, which can cause a limp and pain in one or both hips, presents in 
children age 3-8 and usually follows a mild viral illness.  Symptoms typically resolve 
within weeks.   

Slipped capital femoral epiphysis (SCFE) is characterized by displacement of the 
proximal femur relative to the femoral head due to weakening of the femoral 
growth plate (ie, physis).  It is most commonly seen in obese, adolescent (age 10-14) 
boys.  Because thyroid hormone promotes ossification of the growth plate, patients 
with hypothyroidism are also at increased risk.  Children with endocrinopathies 
often have SCFE at an earlier age (<10) and are more likely to 
develop bilateral disease. 



SCFE typically presents with insidious onset of hip, thigh, or knee pain that leads to 
limping.  Minor trauma, as in this patient, can sometimes exacerbate the pain and 
prompt the patient to seek medical attention.  Examination shows limited internal 
rotation of the hip, and the thigh externally rotates during passive hip flexion. 

A posteriorly displaced femoral head on frog-leg lateral hip radiograph is diagnostic 
(blue outline).  Patients should be prescribed non-weight–bearing status and may 
require bedrest if SCFE is bilateral.  Definitive treatment is prompt surgical screw 
fixation to stabilize the physis and prevent further slippage.  Closed reduction is not 
typically recommended because it can cause damage to the tenuous blood supply of 
the femoral head and lead to avascular necrosis, an uncommon but serious 
complication of SCFE. 

………….. 

Oral methotrexate is often prescribed for juvenile idiopathic arthritis, which is 
characterized by chronic joint pain and stiffness.  It rarely presents in the hip, and 
radiographs may be normal or show bony erosion with prolonged disease. 

 Total hip replacement may be considered in patients with avascular necrosis (a 
potential complication of SCFE) and chronic pain despite surgical screw fixation. 

SCFE is characterized by anterolateral and superior displacement of the proximal 
femur along the physis (growth plate).  During periods of accelerated growth (eg, 
early adolescence), the physis is relatively weak due to its cartilaginous composition 
and rapid expansion.  Although obesity is a significant risk factor (due to increased 
mechanical strain on the physis), SCFE can also occur in tall, thin adolescents during 
a growth spurt  

Classic presentation is an insidious onset of dull hip pain and limp.  Minor trauma, 
can sometimes exacerbate the pain and prompt the patient to seek medical 
attention.  On examination, patients hold the affected hip in passive external 
rotation and exhibit decreased internal rotation, abduction, and flexion. 

Hip radiographs (anteroposterior and frog-leg lateral views) are diagnostic and show 
a posteriorly and inferiorly displaced femoral head. Bilateral hips should be imaged 
for comparison and assessed for contralateral displacement.  Treatment is 



immediate stabilization of the physis with surgical fixation to avoid the risk of 
avascular necrosis. 

…………….. 

Femoral neck fracture most commonly occurs in elderly patients with osteopenia.  In 
children, the fracture is usually secondary to high-impact trauma (eg, motor vehicle 
collision).  Presentation includes hip pain and decreased range of motion; however, 
x-ray would show a fracture line. 

LCP disease, or idiopathic avascular necrosis of the hip, most commonly affects boys 
age 5-7 and presents with insidious onset of hip pain and limp.  X-ray may be normal 
in early disease or show fragmentation of the femoral head, not displacement of the 
femoral head. 

 Osteomyelitis typically presents 
with fever, bony tenderness, and 
swelling.  Initial x-ray may be normal, 
but evidence of bony destruction is 
usually present within 1-2 weeks of 
symptom onset. 

Transient synovitis involving the hip 
is an inflammatory condition that 
presents in children age 3-8 with hip 
pain and limp, often after a viral 
illness.  Symptoms typically improve 
(not worsen) over weeks, and x-ray is 
normal or may show joint effusion. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supracondylar 
fracture 

Supracondylar fracture 

Clinical features 
• Fall onto outstretched arm 
• Pain, swelling, limited range of motion 

Diagnostic 
findings 

• X-ray with posterior fat pad (occult), fracture line, or 
displacement of humerus 

Treatment 
• Nondisplaced: long arm splint & sling 
• Displaced: surgical reduction & pinning 

Complications 
• Neurovascular injury 
• Compartment syndrome 

Supracondylar humerus fractures are 
the most common type of pediatric 
elbow fracture, particularly in children 
age 2-7.  The typical history involves a 
high-impact fall onto an outstretched 
arm with the elbow 
hyperextended.  Radiographs may show 
a fracture line and displacement of the 
humerus.  In the case of an occult 
fracture, inflammation surrounding the 
fracture displaces the synovial fat.  On x-
ray, this appears as a wide anterior fat 
pad (normally narrow or absent) and a 
posterior fat pad (normally absent). 

Compartment syndrome is a rare but 
serious complication of supracondylar 
humerus fractures that results from 
increased pressure (ie, swelling) within 
an anatomic space.  It can occur before 
or after orthopedic intervention, and 
those with a displaced fracture or 

concomitant forearm fracture are at 
increased risk.  Compartment 
syndrome should be suspected in a 
patient with increasing swelling and 
pain that is unresponsive to 
escalating analgesics.  Additional red 
flags include the "4 Ps": pallor, 
paresthesia, pulselessness, and 
paralysis.  Initial management 
includes removal of any bandages, 
measurement of compartment 
pressures, and 
emergency fasciotomy. 



……………….. 

Avascular necrosis of the humeral physis is a rare complication that presents with 
insidious pain and decreased range of motion months to years after a supracondylar 
fracture with vessel injury.   

Neurovascular injury involving the brachial artery or median nerve is a major 
concern in patients with displaced supracondylar humerus fractures because these 
structures pass anterior to the humerus.  Brachial artery injury presents with 
diminished distal pulses.  Median nerve neurapraxia is characterized by transient 
motor or sensory loss due to stretching of the nerve.  If the pulses are intact, and the 
pain is increasing, this is more consistent with compartment syndrome than 
neurovascular injury. 

Greenstick # Distal forearm fractures are common in children and typically occur after a fall onto 
an outstretched hand.  Patients have pain, swelling, and limited range of motion of 
the wrist. 

Because the periosteum surrounding the bone is thick and strong in children, the 
fracture may involve only one side of the bony cortex rather than extending through 
the width of the bone.  This is known as a greenstick fracture, as seen on this x-
ray.  The opposite side appears to have a deformation or bend without a break in 
the cortex. 



 

Prompt reduction (if displaced) and immobilization of the forearm is required for 
greenstick fractures because they are considered unstable due to the potential for 
refracture or further displacement if improperly treated. Repeat x-rays should be 
performed prior to cast removal to confirm bony union.  Once the fracture is fully 
healed, no long-term complications are expected. 

……….. 

A fracture that interrupts blood supply to the bone can lead to avascular 
necrosis.  This condition is most commonly seen with femoral neck fractures. 

Chronic osteomyelitis is a potential complication of an open fracture in which 
disruption of the skin can introduce bacteria to the injured bone.  

Growth arrest caused by a fracture involving the growth plate (physis) can lead to 
limb length discrepancy.   

Long-term limited range of wrist supination and pronation is a complication of 
malunion after a severely displaced radial fracture. 

 

 



Atlantoaxial 
instability 

Down syndrome comorbidities 

Neurology 
• Intellectual disability 
• Early-onset Alzheimer disease 

Cardiology 
• Complete atrioventricular septal defect 
• Ventricular septal defect 
• Atrial septal defect 

Gastroenterology 
• Duodenal atresia 
• Hirschsprung disease 

Endocrinology 
• Hypothyroidism 
• Type 1 diabetes mellitus 
• Obesity 

Hematology • Acute leukemia 

Rheumatology • Atlantoaxial instability 

Atlantoaxial instability is seen in >10% of patients with Down syndrome.  Excessive 
laxity in the posterior transverse ligament increases mobility between the atlas (C1) 
and the axis (C2).  Although most patients are asymptomatic, symptoms can develop 
due to compression of the spinal cord. 

Presentation can include weakness, gait changes, urinary/fecal incontinence, and 
vertebrobasilar symptoms such as dizziness, vertigo, imbalance, and diplopia.  On 
examination, upper motor neuron findings such as spasticity, hyperreflexia, and a 

Babinski sign (ie, upgoing big 
toe) are often 
present.  Patients with Down 
syndrome are normally 
hypotonic; symptomatic 
atlantoaxial instability may 
have no effect on the low 
tone or cause hypertonicity. 

Diagnosis is confirmed with 
lateral x-rays of the cervical 
spine in flexion, extension, 
and in a neutral 
position.  Open-mouth x-rays 
can also be helpful in 
visualizing the 
odontoid.  Treatment is 
surgical fusion of C1 to C2. 

……………… 



Although there is a higher prevalence of Alzheimer disease among individuals with 
Down syndrome, it usually presents around age 40-50. 

The risk of hypothyroidism is increased in individuals with Down syndrome.  These 
patients can experience decreased growth velocity, weight gain, cold intolerance, 
fatigue, constipation, or declining school performance.  Neurologic manifestations 
can include delayed reflexes. 

Spinal cord infarction presents with acute onset of severe pain, weakness, and 
paresthesias.  This condition is rare and more common in adults. 

Tethered cord syndrome can cause weakness, decreased sensation, urinary 
incontinence, and hyporeflexia.  Because the spinal cord is affected below T12/L1, 
upper motor neuron findings are not seen.  Tethered cord syndrome is commonly 
associated with spina bifida. 

Vitamin D 
deficiency 

Nutritional rickets is due to 
a deficiency in vitamin D, which is 
necessary for calcium metabolism 
and skeletal growth.  Clinical 
manifestations typically appear 
after several months of deficiency 
and reflect defective 
mineralization, particularly at 
growth plates and sites of rapid 
bone growth.  Findings include 
enlarged or delayed closure of 
fontanels, wrist enlargement, 
and craniotabes (soft skull 
bones).  Progressive, symmetric 
or asymmetric bowing of the 
femurs and tibias may occur after 
children become weight-
bearing.  Widening of the 
costochondral joints ("rachitic 
rosary") on the anterior chest is 



common and may appear as bony prominences on examination.

    

Vitamin D is made naturally within the skin on exposure to ultraviolet 
rays.  Therefore, risk factors for vitamin D deficiency include limited sun exposure 
and increased skin pigmentation (melanin partially blocks ultraviolet rays from 
reaching the skin).  In addition, infants who are primarily breastfed without vitamin 
D supplementation are at risk because breast milk does not provide adequate 
vitamin D (particularly if the mother is deficient) and few natural foods contain 
vitamin D.  Therefore, homemade baby food without vitamin D fortification, is likely 
also inadequate. 

…………. 

Achondroplasia features include limb shortening, tibial bowing, frontal bossing, and 
gross motor delay.   

Although often asymptomatic at birth, congenital syphilis is associated with early 
bony destruction that can cause limited extremity movement or pain.  Additional 
bony findings (eg, frontal bossing, anterior bowing of tibia ["saber shins"]) develop 
age >2. 

Bone tumors 
Langerhans cell histiocytosis 

Clinical findings 

• Lytic bone lesions (eg, skull, jaw, femur) 
• Skin lesions (purplish papules, eczematous rash) 
• Lymphadenopathy, hepatosplenomegaly 
• Pulmonary cysts/nodules 
• Central diabetes insipidus  

Diagnosis • Langerhans cells on bone/skin biopsy 

Treatment 
• Chemotherapy (prednisone ± vinblastine) 
• Desmopressin for diabetes insipidus 



Lytic bone lesion, rash, and signs of diabetes insipidus (ie, polyuria, 
hypernatremia) is consistent with Langerhans cell histiocytosis (LCH).  LCH is a rare 
disorder in which histiocytes (macrophages within tissue) proliferate and infiltrate 
one or more organ systems.  Bone is most commonly affected, but invasion of the 

skin (eczematous rash), lymph 
nodes, lungs (cough, 
pulmonary nodules), liver, 
spleen, and CNS (central 
diabetes insipidus with 
polyuria and hypernatremia) 
can also occur. 

Bone lesions are frequently 
found in the skull; the femur, 
vertebrae, and other bones 
can also be affected.  Lesions 
may be asymptomatic or 
associated with local pain and 
an overlying tender mass.  X-
ray shows characteristic 
"punched-out" lytic lesions; 
biopsy is required to confirm 
the diagnosis. 

Although the bone tumors are 
benign, they can be locally 
destructive and are typically 

treated with curettage or chemotherapy (eg, prednisone). 

……………… 

Multiple myeloma is a plasma cell dyscrasia that presents with multiple osteolytic 
bone lesions.  It is rarely found in children and a single lytic lesion is uncommon. 

Osteogenesis imperfecta presents with blue sclerae, diffuse cortical thinning, 
attenuation of trabeculae, and pathologic fractures.  

 Osteoid osteoma is a benign bone tumor that typically 
presents in adolescents with bone pain that is worse at night 
and resolves with nonsteroidal anti-inflammatory 
medications.  A small, round hypodensity is seen on x-ray.  

Osteosarcoma is the most common primary bone malignancy 
and presents with localized pain and swelling in long 
bone metaphyses.  X-ray findings include periosteal elevation 
(Codman triangle) and a "sunburst" pattern of new 
bone formation. 
 

 
 



Osteoid osteoma 

Epidemiology 
• Benign, bone-forming tumor 
• Most common in adolescent boys 

Clinical features 

• Proximal femur most common site 
• Pain 
o Worse at night 
o Relieved by NSAIDs 
o Unrelated to activity 

• No systemic symptoms 

X-ray findings • Small, round lucency 

Treatment 
• NSAIDs 
• Monitor for spontaneous resolution 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

Osteoid osteoma is a benign, bone-forming tumor that typically occurs in adolescent 
boys.  The femur (particularly the proximal bone), tibia, and spine are the most 
common sites affected.  Patients develop increasing pain that is worse at night and 
is unrelated to physical activity.  Pain relieved 
by nonsteroidal anti-inflammatory drugs (NSAIDs) is 
a classic feature that is strongly suggestive of the 
diagnosis; the absence of this finding should raise 
suspicion for alternate diagnoses. 

Tenderness, deformity, or swelling may be present 
on examination; however, adolescents may have no 
focal examination findings.  X-ray shows a 
characteristic small, round lucency with sclerotic 
margins and sometimes central ossification.  NSAIDs 
are prescribed for symptomatic relief, and serial 
imaging is performed to monitor the lesion.  Surgical 
resection is typically reserved for patients with 
refractory symptoms, as most lesions resolve 
spontaneously over several years. 



……… 

 Ewing sarcoma typically presents in the pelvis or 
long-bone diaphyses (eg, femur) with pain and 
swelling.  Pain is generally worse with activity and 
does not respond to NSAIDs.  X-ray shows extensive 
bony involvement with "onion skinning" due to new 
subperiosteal bone formation. 

Osteomyelitis typically presents with pain, decreased 
mobility, and swelling in addition to fever. 



 ↑ Osteosarcoma typically presents with 
chronic, localized pain and a soft-tissue 

mass.  X-rays show bony destruction with a 
"sunburst" pattern of periosteal reaction (ie, 

spicules of ossified fibers). 

Stress fracture usually presents with focal 
pain that worsens with activity and improves 
with rest.  Although regular use of systemic 

steroids (ie, prednisone) can predispose to decreased bone density, it is unlikely if 
the patient takes systemic medication infrequently.  In addition, x-ray may show a 
linear fracture at an angle to the cortex, not a focal lucency. 



Osteosarcoma is the most common primary bone tumor affecting children and 
young adults.  Boys between ages 13 and 16 years are at higher risk.  In children, the 
tumor occurs most frequently at the metaphyses of long bones such as the distal 
femur, proximal tibia, and proximal 
humerus.  Constitutional symptoms 
such as fever, weight loss, and 
malaise are usually absent.  On 
physical examination, the most 
important finding is a tender soft-
tissue mass. 

Characteristic x-ray findings include a 
spiculated "sunburst" pattern and 
periosteal elevation known as 
the Codman triangle.  Alkaline 
phosphatase and lactate 
dehydrogenase are elevated from 
turnover of damaged osteocytes; high 
levels may correlate with adverse 
prognosis.  Increased erythrocyte sedimentation rate is a nonspecific marker of 
inflammation.  Treatment includes tumor excision and chemotherapy. 

……… 

Although overall rare, Ewing sarcoma is the second most common primary bone 
malignancy.  The incidence is also highest in adolescent males and up to 20% of 
patients may have systemic symptoms.  X-ray shows an osteolytic lesion with a 
periosteal reaction that produces layers of reactive bone, giving the classic "onion 
skin" appearance.   

Ewing sarcoma 

Epidemiology 
• Second most common pediatric bony malignancy 

(after osteosarcoma) 
• White, adolescent boys 

Clinical features 

• Chronic, localized pain & swelling 
• Long-bone diaphyses & axial skeleton (eg, pelvis) 
• ± Systemic findings (eg, fever, leukocytosis) 
• Early metastasis 

X-ray findings 

• Central lytic lesion 
• "Onion skinning" (lamellated periosteal reaction) 
• "Moth-eaten" appearance 
• Periosteal elevation (Codman triangle) 



Ewing sarcoma is the second most 
common malignant bone tumor of 
childhood (after osteosarcoma) and 
typically affects white, adolescent 
boys.  The tumor usually occurs in 
the pelvis or diaphyses of long 
bones (eg, femur) and often 
metastasizes early to the lungs, bone, 
and bone marrow. 

Clinical presentation includes subacute 
or chronic, localized pain and 
swelling.  Pain is often worse at night 
and with activity and progresses 
rapidly.  Local erythema and warmth are 
common, and systemic findings (eg, 
fever, weight loss, leukocytosis, elevated 
inflammatory markers) may occur, 
particularly with metastatic disease. 

Imaging of Ewing sarcoma classically reveals a lamellated periosteal reaction in 
which a central, poorly defined lytic lesion is surrounded by concentric layers of new 
bone ("onion skinning").  A "moth-eaten" or mottled appearance can also occur 
with extension into soft tissue.  Codman triangle is a nonspecific radiographic finding 
that represents the displacement/elevation of periosteum by underlying tumor and 
can also be seen in osteosarcoma.  Treatment includes chemotherapy as well as 
surgical resection ± radiation. 



……….. 

 Fibrosarcoma is a rare, malignant spindle 
cell neoplasm that typically presents with a 
painful mass in patients age >30.  X-ray 
reveals an osteolytic lesion with well-
defined or ragged, "moth-eaten" margins. 



 Giant cell tumor (GCT) of bone is a benign 
tumor typically located in the epiphyses of long 
bones.  It presents in young adults with pain and 
swelling and is characterized by a lytic area with 
a "soap bubble" appearance on imaging due to 
bony trabeculae within the lesion. 

JIA presents with chronic joint pain and swelling 
and signs of systemic inflammation.  X-ray at 
presentation may reveal soft-tissue swelling and 
joint effusion. 

 

 

 

 

 Multiple myeloma is a malignant 
plasma cell dyscrasia that generally 
presents in older adults and is extremely 
rare in patients age 
<40.  Extensive, punched-out lytic lesions, 
severe osteopenia, and pathologic 
fractures are common x-ray findings. 

Osteoid osteoma is a benign bone tumor 
typically found in adolescent boys.  It is 
most commonly located in the proximal 
femur and causes pain at night that is 
responsive to NSAIDs (eg, 
ibuprofen).  A small, round lucency is seen 
on x-ray. 

 



↑ Unicameral bone cysts occur in children and young adults and are typically 
located at the proximal femur or humerus.  A pathologic fracture is the most 
common presentation, and x-ray reveals a cystic lesion with well-defined margins. 

DERMATOLOGY 
Dermal 
melanocytosis 

Congenital dermal 
melanocytosis (CDM, 
previously known as 
"Mongolian spots") presents as 
benign, flat, blue-gray 
patches that are usually found 
in infants over the lower 
back and buttocks.  As the 
name suggests, the macules are 
caused by the presence of 
melanocytes within the skin's 
dermis.  Most infants 
of African, Asian, 
and Hispanic ethnicity have 



CDM at birth.  No treatment is required as the hyperpigmentation usually fades 
spontaneously during the first decade of life. 

CDM should be documented as these patches can be mistaken for bruises, 
potentially raising concern for coagulopathy or child abuse. 

…………. 

Unexplained bruising or bleeding (eg, epistaxis, hematuria) warrants a complete 
blood count and coagulation studies to evaluate for a potential underlying bleeding 
disorder.  Social stressors (eg, divorce, chronic illness) increase the risk of abuse, and 
skeletal survey would be indicated for signs of intentional injury (eg, patterned 
bruising).  However, bruises are usually tender, varied in color, and fade quickly.   

 MRI of the brain may be indicated for suspicion of neurocutaneous 
syndromes, such as neurofibromatosis.  This disease is associated with 
optic gliomas and may present with café-au-lait macules, which are 
hyperpigmented (brown) patches.   

 

 

 

 Cutaneous stigmata of occult spinal cord 
malformations include sacral dimples and hair tufts.   

Tinea 
Tinea pedis 

Etiology • Trichophyton species (most common) 

Clinical 
features 

• Acute: pruritus, burning pain, erythematous 
vesicles/bullae 

• Chronic: pruritus, erythema, interdigital 
scales/fissures/erosions with extension onto the sole, side, 
or dorsum of the foot 

Treatment 
• Topical antifungal therapy 
• Keep feet dry & dispose of old footwear 

Pruritic rash with maceration and peeling is consistent with tinea pedis (ie, athlete 
foot).  Tinea pedis most commonly occurs between the toes (interdigital pattern), 
but in chronic cases can cause a hyperkeratotic rash extending up the sides of the 



feet (moccasin pattern).  Tinea pedis is primarily caused by dermatophytes, 
especially Trichophyton rubrum and similar species.  The organisms are widespread 
and often acquired by exposure to public places (eg, athletic facilities, swimming 
pools) while barefoot. 

The diagnosis is often 
made clinically but can be 
confirmed with 
a potassium hydroxide 
preparation of skin 
scrapings. Tinea pedis can 
be treated with a variety 
of topical antifungals, 
including azoles 
(eg, miconazole, 
clotrimazole), allylamines 
(eg, terbinafine), and 
tolnaftate.  Oral 
antifungals (eg, 
fluconazole, terbinafine) 
are also effective but generally 
reserved for patients who do 
not respond to topical 
treatment.  However, nystatin 
(primarily used for Candida 
infections) is not effective 
against dermatophytes. 

…………….. 

Cephalexin can be used to treat 
mild cellulitis.  Although a 
secondary cellulitis may 
complicate tinea pedis, it would be expected to cause skin erythema associated with 
warmth, tenderness, edema, and possibly fever. 

Permethrin is indicated for treatment of scabies, which can affect the interdigital 
spaces of the feet but presents with small papules, pustules, and burrows rather 
than peeling or fissuring. 

Topical corticosteroids (eg, triamcinolone) are useful for treatment of acute contact 
dermatitis, which typically presents with erythema and vesicles on exposed skin (eg, 
hands, sides of the legs).  Although these agents can relieve the symptoms of tinea 
pedis, they may increase the risk of treatment failure and are not 
routinely recommended. 

 

 



Tinea corporis (ringworm) 

Risk factors 
• Athletes who have skin-to-skin contact 
• Humid environment 
• Contact with infected animals (eg, rodents) 

Presentation 
• Scaly, erythematous, pruritic patch 

with centrifugal spread 
• Subsequent central clearing with raised, annular border 

Treatment 

• First-line/localized: topical antifungals 
(eg, clotrimazole, terbinafine) 

• Second-line/extensive: oral antifungals 
(eg, terbinafine, griseofulvin) 

Annular, pruritic plaque with a raised, scaly border is consistent with tinea 
corporis (ringworm).  Tinea corporis is a cutaneous dermatophyte infection most 
commonly caused by Trichophyton rubrum.  The fungi thrive in warm, moist areas 
(eg, shower surfaces, pools, gym mats) and can be transmitted by skin-to-skin 
contact, contact with animals (eg, kittens), or via fomites. 

Tinea corporis lesions initially present as pruritic plaques that spread centrifugally 
and may become confluent.  The border is typically more erythematous than the 
center, which may show partial or complete clearing.  Individuals with HIV infection 
or diabetes mellitus may have multiple, widespread lesions.  The diagnosis is 
generally apparent on inspection and can be confirmed with potassium 
hydroxide examination of skin scrapings in severe, atypical, or refractory 
cases.  Tinea corporis is usually treated with topical antifungals (eg, clotrimazole). 

………. 

 Erythema migrans, often described as a bull's-eye 
rash, is the cardinal manifestation of Lyme disease.  The 
lesions are occasionally pruritic but are not scaly and 
typically do not have a raised border.  Patients 
frequently have systemic symptoms (eg, myalgias, 
fatigue) and a history of exposure to ticks in an 
endemic area. 



 Psoriasis presents with scaly plaques but typically 
occurs symmetrically on the extensor surfaces of the 
elbows and knees.  Itching may be present but is 
usually mild.  Psoriasis may occur in adolescents but is 
more common at age >30. 

 

 

 

 Subacute cutaneous lupus erythematosus can 
cause annular plaques but typically presents 
with numerous lesions, predominantly in sun-

exposed areas of the upper body.  Itching 
is uncommon. 

Urticaria presents acutely (minutes to hours) as well-
circumscribed, erythematous plaques with intense 
pruritus and associated edema (ie, wheals).  The 
lesions do not develop scale and typically resolve 
within 24 hours. 

Tinea capitis 

Epidemiology 
• Most common in African American children 
• Transmission via direct contact or from fomite (eg, 

shared combs) 

Clinical features 
• Scaly, erythematous patch with hair loss on scalp 
• ± Black dots in affected area 
• ± Tender lymphadenopathy 

Management • Oral griseofulvin or terbinafine 

Tinea capitis (TC) is a dermatophyte infection occurring most commonly in children 
and immunocompromised patients.  The most common form in the United States is 
black dot TC (BDTC), which is due to Trichophyton tonsurans, but other 
dermatophytes (eg, Microsporum canis, Microsporum audouinii) can also cause 
TC.  Although TC can affect all races, BDTC is most common in African 
Americans.  Transmission is usually through human-to-human contact or fomites 
(eg, shared combs). 



Patients develop an initial scaly, 
erythematous plaque on the scalp 
that can progress to patchy 
alopecia with a residual black dot 
(broken hair).  Other findings can 
include inflammation, pruritus, 
occipital or 
postauricular lymphadenopathy, 
and scarring.  TC is often 
diagnosed clinically but can be 
confirmed with potassium 
hydroxide (KOH) examination of 
hair stubs.  Oral griseofulvin or 
terbinafine is preferred in most 
patients.  As dermatophyte 

carriers can be asymptomatic, many experts recommend that household contacts be 
treated with selenium sulfide or ketoconazole shampoo. 

…………. 

 Common autoimmune causes of alopecia 
include alopecia areata (Rt image), which 
causes smooth circular areas of hair loss 
without scaling, and discoid lupus 
erythematosus (Lt image), which presents with 
well-demarcated inflammatory plaques, hypo- 
or hyperpigmented lesions, scarring, 
and photosensitivity. 

 

 

 

 

 

 Cutaneous candidiasis causes 
an erythematous, 
vesiculopapular rash in warm, 
moist areas (eg, skinfolds).  It 
rarely affects the scalp. 

Pressure-induced 
(postoperative) alopecia is due 
to prolonged pressure on the 
scalp during surgical 
procedures.  Transient hair loss 
develops a few weeks after the 



surgery, followed by regrowth without significant residual alopecia. 

Trichotillomania is due to repeated plucking of hair, leading to an irregular pattern of 
broken hair strands of varying length. 

Seborrheic dermatitis causes a scaly, oily, erythematous rash affecting the skinfolds 
around the nose, eyebrows, and ears.  Involvement of the scalp is commonly 
referred to as dandruff. 

Alopecia arearta 
Alopecia areata 

Pathogenesis 
• Autoimmune attack on hair bulb cells 
• Genetic predisposition 

Clinical 
presentation 

• Painless, patchy, nonscarring hair loss 
• Narrowing of hair shafts close to skin surface 

(exclamation point hairs) 
• Positive hair pull test (>5-6 hairs extracted) 

Management 

• Mild/moderate hair loss: topical or intralesional 
corticosteroids 

• Extensive hair loss: topical immunotherapy (eg, 
diphenylcyclopropenone), oral corticosteroids 

Patchy, painless hair loss is consistent with alopecia 
areata (AA).  The hair loss in AA develops over weeks 
in discrete patches with smooth skin and no 
associated erythema, scaling, or scarring.  AA is 
an autoimmunedisorder; it may occur in isolation 
but can also be associated with other autoimmune 
conditions (eg, vitiligo, systemic lupus 
erythematosus, autoimmune thyroid disease). 

The diagnosis of AA is usually based on visual 
inspection (often with the assistance of 
dermatoscopy); close inspection may 
show narrowing of the hair shafts close to the skin 
surface (exclamation point 
hairs).  The hair pull test is often 
positive as well (a cluster of ~50 
hair fibers is pulled firmly; 
extraction of >5 or 6 strands is 
abnormal).  Treatment 
includes topical or intralesional 
corticosteroids.  A recurring 
course is common, but most 
patients have regrowth 
over time. 

 



…………. 

 Discoid lupus erythematosus of the scalp 
causes hair loss with inflammation, scarring, 
and hypopigmentation of the skin.  There 
are often additional lesions on the face 
or extremities. 

 

 

 Pediculosis capitis (head 
lice infestation) presents 
with pruritus of the scalp 
and visible nits.  It is not 
typically associated with 
hair loss. 

Telogen effluvium is 
characterized by diffuse, 
rather than patchy, hair 
loss.  It is often triggered by 
physiologic stressors (eg, 
severe illness, pregnancy, 
endocrine disorders) or 
emotional distress. 

 

 

 Tinea capitis is a superficial 
dermatophyte infection that presents as a 
scaly, erythematous patch of hair 
loss.  There are often small, black dots, 
representing broken shafts, and 
(sometimes) tender lymphadenopathy. 

 

 

 

 

 



 

 

 Trichotillomania is characterized by self-induced hair 
pulling.  It causes patchy hair loss, but usually shows signs 
of regrowth with new hair shafts of various lengths.  It 
commonly occurs on the patient's dominant side (ie, 
usually right). 

Scabies 
Scabies 

Pathogenesis 
• Sarcoptes scabiei mite infestation 
• Spread by direct person-to-person contact 

Clinical 
features 

• Extremely pruritic pathognomonic burrows & small, 
erythematous papules 

• Rash located on interdigital web spaces, flexor wrists, 
extensor elbows, axillae, umbilicus & genitalia 

Treatment 
• Topical 5% permethrin 

OR 
• Oral ivermectin 

Scabies, caused by infestation with the mite Sarcoptes scabiei, is characterized by 
an intensely pruritic rash classically located in the axillae, periumbilical area, 
genitalia, and interdigital web spaces of the hands and feet.  The rash consists 
of small, erythematous 
papules or vesicles as well as 
pathognomonic burrows, or <1-
cm lines on the skin, caused by 
the female mite burrowing into 
the epidermis to lay 
eggs.  Burrows may not be visible 
or may be difficult to visualize 
due to excoriation. 

Scabies is spread by direct 
person-to-person contact, with 
an incubation period of 3-6 
weeks.  Diagnosis is usually 
clinical but may be confirmed with skin scraping and microscopy to identify mites or 
eggs.  First-line treatment is topical 5% permethrin or oral ivermectin.  Prevention 
of spread includes treating household contacts and decontaminating linens (eg, hot 
water washing of clothing and bedding). 

…….. 

Scabies must be treated to prevent severe disease and spread to others.  Supportive 
care would be appropriate for the treatment of hand-foot-and-mouth disease, which 



presents with fever, oral lesions, and a maculopapular or vesicular rash on the palms 
and soles. 

Oral acyclovir is used in the treatment of varicella for individuals with a risk of 
complications of disease (eg, pregnant women, adolescents, immunocompromised 
status).  Varicella presents with a prodrome of fever and malaise, followed by 
successive crops of intensely pruritic vesicles 

Oral clindamycin is appropriate therapy for extensive impetigo, a superficial 
bacterial infection of the skin.  Impetigo is characterized by erythematous papules or 
vesicles but classically presents with an overlying, adherent honey-colored crust. 

Tinea corporis, which is treated 
with topical antifungals (eg, 
clotrimazole), is also spread by 
person-to-person contact and can 
be intensely pruritic.  However, 
lesions begin as circular patches 
that spread centrifugally with 
central clearing and 
raised borders. 

Topical corticosteroids (eg, 
hydrocortisone) are used in the 
treatment of atopic dermatitis or 
contact dermatitis, both of which 
can present with acute, intensely 
pruritic, erythematous 
papules.  However, the 
distribution classically involves 
flexor surfaces (eg, popliteal fossa, 
antecubital fossa) for atopic 
dermatitis or areas exposed to the 
allergen for contact dermatitis.   

 

 

 

 

 

 

 

 

 



Diaper dermatitis 
Perianal dermatoses 

Diagnosis   
Contact 

dermatitis 
Candida dermatitis 

Perianal Strepto
coccus 

Epidemiology   
Most comm
on cause 
in infants  

Second most common 
cause in infants 

School-aged 
children 

Examination   

Spares 
creases/ski
nfolds   

Beefy-red rash 
involving skinfolds 
with satellite lesions 

Bright, sharply 
demarcated 
erythema over 
perianal/perinea
l area 

Treatment   

Topical barr
ier 
ointment or 
paste 

Topical antifungal 
therapy 

Oral antibiotics 

Streptococcal perianal dermatitis is a superficial infection of Streptococcus 
pyogenes (group A Streptococcus) in the perianal region.  This condition presents in 
infants and young children with bright, sharply demarcated, confluent erythema in 
the perianal or perineal region.  Associated features include perianal pruritus and 
pain, particularly with stooling.  In some patients, perirectal fissures and blood-
streaked stools may occur.  Due to pain while stooling, patients may also have 
constipation from withholding.  Although patients often do not have concomitant 
streptococcal pharyngitis, there may be a close contact with recent streptococcal 
infection (eg, cellulitis, pharyngitis). 

This condition can be suspected based on clinical features alone, and the diagnosis 
can be confirmed with a perianal bacterial culture.  Treatment is with oral beta-
lactam antibiotics (eg, penicillin, amoxicillin). 

…………….. 



 Candidal diaper dermatitis presents with significant erythema but its distribution 
is usually more widespread, including satellite lesions or lesions in skinfolds.  In 
addition, lack of response to antifungal creams makes candidal infection less likely. 

 

 

 

 Irritant diaper 
dermatitis presents with 
erythema and skin 
breakdown in the diaper 

area due to prolonged exposure to urine or stool in the diaper, particularly in the 
setting of diarrhea. Lack of response to barrier ointments and use of diapers only at 
night make irritant diaper dermatitis less likely. 

Pinworm infection is caused by Enterobius vermicularis and presents with perianal 
pruritus (pruritus ani), classically at night.  Perianal erythema and excoriations may 
be seen, and abdominal pain may occur if the worm burden is high.  However, the 
perianal erythema is not typically well-demarcated or significantly painful. 

Pediatric seborrheic dermatitis most commonly presents in infancy with cradle cap 
or moist-appearing erythema along the skin folds (eg, neck, axillae, thighs).  Patients 
are typically asymptomatic.   



ETN 
Neonatal rashes 

Diagnosis Clinical presentation Treatment 

Erythema toxicum 
neonatorum 

• Asymptomatic 
• Scattered, erythematous papules 

& pustules 
None 

Neonatal HSV 

Three types: 
• Vesicular clusters on skin, eyes & 

mucous membranes 
• CNS infection 
• Fulminant, disseminated, 

multiorgan disease 

Acyclovir 

Staphylococcal 
scalded skin 
syndrome 

• Fever, irritability 
• Diffuse erythema → flaccid, 

flexural blistering 
• Positive Nikolsky sign 

Oxacillin, 
nafcillin, or 
vancomycin 

Asymptomatic, erythematous 
papules and pustules in a healthy neonate 
are suggestive of erythema toxicum 
neonatorum (ETN).  "Toxicum" is a 
misnomer as the rash 
is benign and evanescent.  The etiology is 
unknown, and ETN pustules have been 
shown to be sterile and to contain many 
eosinophils. 

ETN is common in full-term neonates in 
the first 2 weeks of life.  The rash typically 
evolves from papules to pustules, may wax 
and wane, and can occur on any part of the 
body (although it spares the palms and 
soles).  ETN is a clinical diagnosis, and 
diagnostic workup and treatment are 
unnecessary.  Parents should be reassured 
that the rash resolves 
spontaneously without sequelae. 

………………. 

Neonates with staphylococcal scalded skin syndrome are ill-appearing and 
febrile.  Diffuse erythema progresses to flaccid blisters on flexor surfaces, and blood 
culture and prompt antistaphylococcal therapy are indicated due to the risk of septic 
shock.  In contrast, neonates with ETN are well-appearing and afebrile. 



Contraindications to direct breastfeeding include herpetic breast lesions and 
peripartum varicella infection.  This mother has a history only of herpes labialis and 
childhood varicella infection and should be encouraged to breastfeed. 

Topical corticosteroids are indicated for inflammatory dermatoses (eg, eczema), not 
ETN. 

Herpes simplex (the image 
above) and varicella-zoster (the image 
below) infection in neonates can present with 
vesicular clusters and lead to fulminant, 
disseminated disease.  Viral DNA testing and 
acyclovir administration are indicated in these 
cases.  The lack of vesicles or exposure to 
active maternal lesions make these infections 
very unlikely. 

Atopic dermatitis 
Atopic dermatitis (eczema) 

Risk factors 
• Low humidity 
• Relatives with eczema, allergies, or asthma 

Clinical features 
• Infant: itchy, red, scaly, crusted lesions on extensor 

surfaces, trunk, cheeks & scalp 
• Child/adult: lichenified plaques in flexural creases 

Treatment • Topical emollients ± steroid ointment 

Complications 
• Eczema herpeticum 
• Cellulitis/abscess 
• Discomfort interfering with daily activities & sleep 

Atopic dermatitis (eczema) is a very common condition characterized 
by pruritus, erythema, and scaly lesions on the skin.  Pathogenesis involves 
epidermal dysfunction due to improper synthesis of stratum corneum 
components.  Allergens can enter the disrupted skin barrier and generate an 



inflammatory response.  Excessive bathing, dry environments, stress, overheating, 
and irritating detergents can trigger flares. 

Eczematous lesions usually begin with pruritus alone and evolve to erythematous 
papules and scaly plaques.  Severe lesions may have serous exudates and 
crusting.  Infants typically have lesions in the distribution of the face, scalp, 
and extensor surfaces of the extremities.  The lesions can also be seen in flexural 
creases in older children and adults. 

Treatment includes trigger avoidance, frequent application of thick 
bland emollients, and use of hypoallergenic cleansers for bathing and 
laundry.  Moderate and severe eczema may require topical anti-inflammatory 
ointments (eg, hydrocortisone). 

………………. 

Contact dermatitis is also characterized by an itchy red rash.  In contrast to atopic 
dermatitis, lesions have indistinct margins and occur only in areas of direct allergen 
contact.  It is common in older children and adults after sensitization to an allergen 
(eg, poison ivy resin, nickel, neomycin/bacitracin). 

Eczema herpeticum is a potential 
complication of severe atopic 
dermatitis.  Superinfection with 
herpes simplex virus can cause a 
vesicular eruption on preexisting 
inflamed skin.  These patients often 
have fever and pain. 

 

Patients with erythroderma 
(exfoliative dermatitis) have 
erythema and scaling in >90% of 

the body.  Bright red patches coalesce and gradually peel. 

Psoriasis is characterized by well-demarcated erythematous plaques with silvery 
scales on the scalp, extensor surfaces, and back.  The condition is common in adults 
but not in children. 

Scabies is caused by Sarcoptes scabiei infestation.  Small pruritic papules in a linear 
arrangement (burrows) favor the web spaces, wrists and ankles, genitals, nipples, 
and waistline. 



Seborrheic dermatitis is 
commonly known as "cradle 
cap" in infants.  Adherent 
greasy scales with a mildly 
erythematous base are seen on 
the scalp. 



Atopic 
dermatitis classically 
presents as dry, 
thickened skin in the 
antecubital and 
popliteal fossae of 
older children; 
younger children 
often develop dry, 
scaly, erythematous 
skin on the extensor 
surfaces and 
cheeks.  Due to 
inflammation and 
excoriation, patients 
are at an increased 
risk of developing 
superimposed viral, 
bacterial, and fungal 
skin infections. 



Eczema herpeticum is a complication caused by a superimposed primary herpes 
simplex virus (HSV) infection (usually type 1).  An open area that is exposed to HSV 
type 1 can develop painful 
vesicles with an erythematous base 
that evolve to "punched-out" 
erosions with hemorrhagic 
crusting.  The lesions can be 
localized or disseminated, and fever, 
irritability, and lymphadenopathy 
are typical.  The infection may be 
life-threatening in infants; systemic 
acyclovir treatment should be 
initiated as soon as possible. 

………. 

Patients with atopic dermatitis are 
frequently colonized 
by Staphylococcus 
aureus (methicillin-resistant or -
sensitive) and Streptococcus 
pyogenes.  Therefore, these patients 
are prone to impetigo (erythematous papules, vesicles, and/or pustules with honey-
colored crusting) as well as cellulitis (tender, warm, erythematous, non-fluctuant 
rash) and abscess (tender, erythematous, fluctuant mass).  Gram stain would be 
expected to show gram-positive organisms. 

 Molluscum contagiosum is a common 
infection caused by a poxvirus that is 
more common in patients with atopic 
dermatitis.  It presents with umbilicated, 
flesh-colored papules that may be 
pruritic but typically not painful.  Fever 
and lymphadenopathy are not present. 

Atopic dermatitis patients are at a higher 
risk for dermatophyte (tinea) 
infections.  Trichophyton rubrum is the 
most frequent cause of tinea corporis 

(ringworm), and infection presents with a pruritic, erythematous patch with central 
clearing and a raised, scaly border. 



 Primary varicella zoster 
infection (chickenpox) is characterized by a 
prodrome (eg, fever, sore throat, fatigue) 
followed by a diffuse vesicular, pruritic 
eruption.  The lesions classically appear in 
crops of varying stages (eg, clear vesicles, 
pustules, crusted papules).   



Contact 
dermatitis 

Allergic contact dermatitis (ACD) is a T 
cell-mediated, type IV hypersensitivity 
reaction.  This type of reaction 
requires prior exposure to the allergen, 
allowing antigen-specific T cells to 
proliferate and, on reexposure, create 
a delayed inflammatory 
response.  Classic antigens include 
urushiol (Toxicodendron plants [poison 
ivy, oak, sumac]), nickel (jewelry, belt 
buckles), and neomycin (a topical 
antibiotic). 



ACD due to poison ivy exposure often causes linear 
lesions due to allergen inoculation into the skin by the 
branches and leaves of the plant.  Starting 12 hours 
after exposure, 
severe pruritus and erythematous streaks develop with 
edema and vesicles, often leading to weeping drainage 
and crusting.  Diagnosis is clinical, and lesions typically 
resolve within 1-3 weeks.  Prevention is achieved by 
allergen avoidance (eg, wearing pants and long-sleeved 
shirts), and treatment includes reduction of post-
exposure spread (eg, removing exposed clothing, 
washing fingernails) and topical/oral corticosteroids. 

……………….. 

Antibodies can form complexes with antigens and activate the complement cascade 
in type III hypersensitivity reactions.  Poststreptococcal glomerulonephritis is a 
condition in which streptococcal antibody-antigen complexes deposit in the 
glomerulus, leading to edema, hypertension, and hematuria. 

Cytotoxic reactions result from antibody (IgM or IgG) binding to an already cell-
bound self-antigen (autoantibody-antigen binding), leading to complement 
activation and cell damage.  In autoimmune hemolytic anemia, an antibody directed 
toward red blood cell surface antigens leads to cell lysis. 



 Exposure to ultraviolet radiation can 
cause DNA damage to epidermal cells, 
causing local inflammation.  A 
resulting sunburn presents with pain, 
erythema, and blistering if severe.   

 

 

 

 

 IgE-mediated hypersensitivity reactions occur 
when an allergen binds to and cross-links IgE 
molecules attached to mast cells.  In turn, mast cell 
activation results in the immediate release of 
histamine and other inflammatory mediators.  This 
process is seen in anaphylaxis as well 
as urticaria (raised, erythematous, pruritic plaques 
without vesicles). 



Child abuse 

Scald injuries account for the majority of burns in pediatric patients.  Child 
abuse can present as a scald injury and should be considered in all cases.  Deliberate 
immersion burns usually involve the buttocks, back, and legs if the child is forced 
into a bathtub with hot water.  These burns typically spare flexural creases due to 
ankle, knee, and hip flexion at the time of forced immersion.  A stocking or glove 
burn distribution with a sharp line of demarcation and uniform burn depth may 
also be seen if an extremity is forced into hot liquid.  An absence of burn in the 
distribution of splash marks is often noted as well. 

Additional red flags for child abuse include a caregiver's history of an injury that is 
inconsistent or does not correlate with physical findings (eg, hot liquid spill without 
splash marks).  A delay in seeking treatment should also raise concern for child 
abuse.  If a health care provider suspects that a child has been abused or neglected, 
the local child protective services agency should be notified immediately. 



……… 

Unintentional scald injuries are characterized by the presence of splash marks, 
nonuniform burn depth, and poorly defined and asymmetric wound margins.  The 
most common unintentional scald injury in young children occurs after a hot liquid 
spill from an elevated surface and results in facial, proximal upper extremity, and 
superior trunk burns. 

Keratosis pillaris keratosis pilaris (KP), a benign, 
chronic condition characterized by 
retained keratin plugs in the hair 
follicles.  It presents with 
small, painless papules, a 
roughened skin texture, and 
mottled perifollicular erythema.  KP 
can occur anywhere on the body 
but is most common on 
the posterior surface of the upper 
arm.  It is usually asymptomatic, 
although small pustules or pruritus 
may sometimes occur; 
exacerbations are common in cold, 
dry weather. 

KP can occur alone or in association 
with atopic dermatitis or ichthyosis 
vulgaris (an inherited disorder 
characterized by chronically rough, 
scaly skin).  The diagnosis is 
typically obvious based on 
appearance and clinical 
history.  Treatment, when 
necessary, includes emollients and topical keratolytics (eg, salicylic acid, urea). 

………. 

Folliculitis (bacterial or fungal) is due to inflamed hair follicles and typically causes an 
acute, erythematous, pustular eruption.  The lesions can be asymptomatic or cause 
significant pruritus and pain.  This patient's chronic course and absence of significant 
inflammation make folliculitis less likely. 



 Miliaria (heat rash) is due to 
blockage of the eccrine sweat ducts 
in the setting of increased heat or 
humidity.  It is most common in 
newborns and young children; 
manifestations can range from small, 
thin-walled vesicles to patches 
of erythematous papules or pustules. 

Pseudofolliculitis presents with small, 
painful papules caused by growth of 
the hair shaft into the perifollicular 
skin.  It is most common in individuals 
with tightly curled hair and occurs in 
the beard or other areas where the 
hair is shaved closely. 

 

 

 

 

 Papulopustular 
rosacea presents with small 
papules, pustules, and skin 
sensitivity.  It typically affects 
the convex surfaces of the 
central face, and symptoms 
are often aggravated by hot or 
spicy foods, alcohol, sun 
exposure, or high 
ambient temperatures. 

SSSS 
Staphylococcal scalded skin syndrome 

Pathogenesis • Staphylococcus aureus exfoliative toxin 

Clinical 
features 

• Fever, irritability 
• Generalized erythema, blisters 
• Epidermal shedding (Nikolsky sign) 

Management 
• Antistaphylococcal antibiotic 

(eg, nafcillin, vancomycin) 
• Wound care 



Staphylococcal scalded skin syndrome (SSSS) is a blistering skin condition most 
commonly found in infants and young children.  The pathogenesis involves infection 
with certain strains of Staphylococcus aureus that produce exfoliative toxins, which 
disrupt keratinocyte adhesion in the superficial epidermis. 

Clinical presentation begins with a prodrome of fever, irritability, and skin 
tenderness.  Generalized erythema is then followed by flaccid 
blisters/bullae located predominantly in flexural areas exposed to mechanical 
pressure (eg, axillae, groin).  Although perioral crusting can occur, mucosal surfaces 
are typically spared.  Gentle pressure on the skin surface causes detachment of a 
superficial layer of skin (ie, Nikolsky sign), and epidermal shedding exposes 
underlying erythematous skin with a scalded appearance. 

In neonates, the source of infection is often the umbilicus or circumcision site, 
whereas in older children, there may be nasopharyngeal colonization or a primary 
skin lesion (eg, pustule).  Cultures from the blood and potential infectious sources 
are obtained; however, the diagnosis is generally clinical, and intact bullae are 
usually sterile.  Treatment involves antistaphylococcal antibiotics (eg, nafcillin, 
vancomycin) and supportive wound care for denuded areas.  The mortality rate is 
low in children, and symptoms typically resolve in 1-2 weeks. 

……………….. 

 Bullous impetigo is a localized form of SSSS also 
caused by exfoliative toxin–producing S 
aureus.  Patients typically appear well, with blisters 
confined to the primary area of infection.  In addition, 
when ruptured, the blisters leave a distinct honey-
colored crust. 

 

 

 



 

 Erysipelas is a bacterial infection (eg, 
group A Streptococcua [GAS]) of the dermis 
that presents with a well-demarcated, 
warm, tender area of erythema.  Overlying 
bullae can develop in severe cases, and 
patients often have constitutional 
symptoms (eg, fever, chills).  However, 
diffuse rash and shedding do not occur. 

 

 

 

 

 

 

 Erythema multiforme is a self-limited 
reaction to certain infections (eg, herpes 
simplex virus) that manifests as targetoid 
lesions.  The lesions may have central 
bullae, but Nikolsky sign is negative. 

 

 

 

  Scarlet fever, caused by erythrogenic 
toxin–producing strains of group 
A Streptococcus, presents with a fine, pink, 
sandpaper-like rash following an episode of 
pharyngitis in children.  The rash is 
prominent in flexural areas and often 
desquamates but does not cause blistering 
or a positive Nikolsky sign. 

Toxic epidermal necrolysis manifests as 
extensive (>30% body surface area) skin 
blistering and erosion; it is typically 
triggered by a medication.  Nikolsky sign is 
positive; however, mucous membrane 
involvement is expected with this condition. 



Sunburn 
Sun-protective measures 

Exposure 
• Sun avoidance, especially age <6 months 
• Reduce exposure 10:00 AM–4:00 PM 

Sunscreen 
• SPF ≥30 
• Apply 15-30 minutes prior to sun exposure 
• Reapply every 2 hours & after swimming 

Clothing 
• Long sleeves, broad-brim hats 
• Tight weave, dark color 

SPF = sun protection factor. 

Sunburn is an inflammatory response to excessive exposure to ultraviolet (UV) 
radiation.  Regardless of skin type, additional risks from UV exposure include 
photoaging and skin cancer.  Therefore, all patients should be counseled about 
the carcinogenic effects of UV exposure and the benefits of photoprotection. 

Sun avoidance is the best method of photoprotection, especially during peak hours 
of UV intensity, from 10:00 AM to 4:00 PM.  If it is impractical to stay indoors, broad-
spectrum sunscreens with sun protection factor (SPF) ≥30 should be 
used.  Sunscreen should be applied liberally 15-30 minutes before sun exposure, to 
allow the formation of a protective film on the skin, and reapplied at least every 2 
hours.  Even if products are labeled as "water-resistant," reapplication after 
swimming is necessary as sunscreen is washed off with swimming and sweating. 

Sunscreen alone is inadequate.  Dark colors, long sleeves, and broad-brim hats are 
recommended to block sun exposure.  In addition, cloud coverage does not block UV 
rays, which can be reflected off water, sand, snow, and concrete.  As a result, 
patients can burn in the shade or while skiing in the winter. 

……… 

Sunscreens with SPF >50 provide a negligible increase in UV protection as compared 
to sunscreens with SPF 30-50 and are not routinely recommended.   

"Pre-tanning" with tanning beds can increase skin pigmentation but also increase UV 
radiation exposure.  As a result, it does not protect against sunburn and in 
adolescence is associated with a 75% increase in melanoma. 

Protective clothing is helpful in blocking sun exposure, but dark-colored fabrics are 
preferred over light-colored fabrics.  Darker fabrics offer greater UV protection as 
the rays cannot penetrate the fabric as well. 

Hemangioma 
Infantile hemangioma 



Natural history 

• May present as patch of telangiectasias at birth 
• Proliferation: 

o Age 0-1 
o Bright red, raised nodule 

• Involution: 
o Age 1-9 
o Deeper red/violet, regression in size 

Management 
• Observation 
• Topical beta blocker (eg, propranolol) for ulcerated 

or cosmetically sensitive areas (eg, face) 

Complications 
• Ulceration/scarring 
• Vision impairment if near eye 
• Life-threatening if near airway 

Superficial infantile hemangioma, also known as a strawberry hemangioma is a 
benign capillary tumor formed from abnormally proliferating endothelial cells.  This 
vascular birthmark appears during the first few weeks of life as a bright red, sharply 
demarcated, blanching nodule or plaque.  The lesion typically undergoes rapid 
growthduring the first year of life followed by spontaneous regression during 
childhood. 



Although most patients require no 
intervention, beta blockers (eg, 
propranolol) are recommended for 
complicated hemangiomas that are 
disfiguring, ulcerating, disabling (eg, 
strabismus from eyelid hemangioma), or 
life-threatening (eg, tracheal 
lesions).  Propranolol promotes involution 
by causing vasoconstriction and by 
inhibiting growth factors. 

 

……. 

Arteriovenous malformations (AVM) are composed of veins, arteries, and capillaries 
and appear as purple-red patches with visible veins.  They are often warm with a 
palpable thrill or audible bruit. 

 

 Cherry angiomas are the 
most common benign vascular 
proliferations in adults.  They are 
small, bright red or violaceous 
macules or papules composed of 
dilated capillaries and 
postcapillary venules in the 
papillary dermis.  They are 

usually widespread on the trunk and increase in number as the patient ages. 

 A nevus flammeus, or port wine 
stain, is a capillary malformation that 
appears as a blanchable, 
erythematous patch.  These lesions 
are present from birth and do 
not regress. 

 

 



 

 A nevus simplex (eg, macular stain, salmon 
patch, stork bite, angel kiss) is a blanching, pink 
patch that most commonly occurs on the eyelid, 
glabella, and nape of neck.  It is typically present 
at birth and fades spontaneously by age 1-2, 
although neck lesions may persist with 
no sequelae. 

 

 

 

 

 

 

 A pyogenic granuloma presents as a 
small, bright red, dome-shaped papule that 
commonly bleeds.  The lesion grows initially 
and does not involute. 

Pityriasis rosea 
Pityriasis rosea 

Clinical features 

• ± Viral prodrome 
• Annular, pink herald patch on trunk 
• Oval lesions in "Christmas tree" pattern 
• Pruritus 

Management 
• Reassurance (spontaneous resolution) 
• Treatment of pruritus (eg, antihistamines) 



Pityriasis rosea is a common 
skin condition that typically 
presents from early 
adolescence to young 
adulthood.  The rash classically 
begins with a herald patch, an 
erythematous, annular lesion 
on the trunk.  This patch may 
increase in size and develop 
scaling around the 

edge.  Within a week, clusters of smaller, erythematous, oval lesions appear on 
the trunk.  These scaly macules and papules are typically distributed obliquely along 
the lines of tension in a "Christmas tree" pattern, most noticeable on the back.  The 
rash is often asymptomatic but may be associated with mild pruritus.  A viral 
prodrome may precede pityriasis rosea, with preceding fever, headache, and 
malaise.

 

Pityriasis rosea is self-limited and spontaneously resolves within weeks to 
months.  Management is reassurance alone, although symptomatic relief of 
pruritus (eg, antihistamines, topical corticosteroids) may be indicated. 

……………. 

Erythema multiforme consists of erythematous target lesions with a dusky center 
that may be precipitated by infection or medication.  Scaling, would not 
be expected. 



 Nummular eczema is a chronic rash characterized 
by dry, erythematous, and intensely pruritic patches 
on the extremities.  It is less likely in an adolescent 
with an acute, mildly pruritic rash on the trunk. 

 

 

 

 

 

 

 

 Erythema marginatum, a faintly 
erythematous, ring-like rash that 
comes and goes, is a 
manifestation of acute 
rheumatic fever. 

The exanthem of secondary 
syphilis is variable but most 
commonly presents with a diffuse, 
maculopapular rash.  Involvement 
of the palms and soles is classic. 

 

 Tinea corporis, which often occurs 
in athletes who have direct skin 
contact (eg, wrestlers), presents with 
an erythematous, scaly, pruritic 
patch.  Lesions typically have central 
clearing and raised borders.  In 
contrast, pityriasis rosea patients 
have a rash in a "Christmas tree" 
distribution without central clearing. 

 

 

 

 

 

 



Tinea versicolor 
Tinea versicolor (pityriasis versicolor) 

Pathogenesis 
• Malassezia globosa skin flora grows in exposure to hot 

& humid weather 

Clinical features 

• Hypopigmented, hyperpigmented, or mildly 
erythematous lesions (face in children, trunk & upper 
extremities in adolescents & adults) 

• ± Fine scale 
• ± Pruritus 

Diagnosis 
• KOH preparation shows hyphae & yeast cells in a 

"spaghetti & meatballs" pattern 

Treatment • Topical ketoconazole, terbinafine, or selenium sulfide 

KOH = potassium hydroxide. 

Tinea versicolor is a fungal infection of the skin usually caused by species of the 
yeast Malassezia.  It typically manifests as flat, hyper- or hypopigmented skin 
lesions.  Scaling and itching are variably present.  Lesions generally involve the trunk 
and upper extremities, although facial involvement is common in children.  The 
condition may first be noticed after sun exposure, when the surrounding 
skin becomes more darkly pigmented than the affected area.  Diagnosis is usually 
made clinically, although a potassium hydroxide preparation demonstrates yeast 
cells and hyphae ("spaghetti and meatballs").  Topical therapy (eg, selenium sulfide, 
antifungals) generally results in resolution, although infection may recur. 

………. 

 Irritant contact dermatitis might occur in a child using new skin products and 
swimming in a chlorinated pool.  However, the rash is typically erythematous due to 
inflammation and may progress to dry, cracked skin.  Discomfort and burning 
are common. 

Mycosis fungoides, a hypopigmented rash that typically appears on the trunk, may 
be an initial presentation of cutaneous T-cell lymphoma.  Severe pruritus is 
common.  The presentation is less acute, and lesions relapse and remit over time 
regardless of season or sun exposure. 

Pityriasis rosea classically begins with a single salmon-colored macule (herald patch) 
followed by the development of multiple lesions on the trunk and extremities, often 
in a "Christmas-tree" distribution.  Lesions are erythematous and eventually 
desquamate, causing itching.  It does not present as multiple hypopigmented spots. 

Seborrheic dermatitis is commonly seen on the face, scalp, and trunk in infants or 
adolescents; it is atypical in a school-age child.  It generally presents as 
erythematous lesions with yellow scaling. 



Vitiligo presents as hypopigmented areas of skin that commonly involve the face but 
may be seen on any part of the body.  The lesions are asymptomatic and do not 
present with scaling or itching. 

Seborrheic 
dermatitis 

Seborrheic dermatitis (SD): Incidence of 
SD peaks in the first year of life and 
again in adulthood.  SD is associated 
with colonization by Malassezia species 
and primarily affects areas with 
numerous sebaceous glands.  In infants, 
these areas include 
the scalp ("cradle 
cap") (red circle), 
eyelids, nasolabial folds, 
postauricular area, and 
umbilicus. 

The diagnosis of SD is 
based on characteristic 
examination findings 
of erythematous 
 patches and plaques 
with yellow, oily scales, 
and mild pruritus may 
be present. Treatment is 
not always necessary as 
spontaneous resolution 
is common.  First-line 
treatment for children 
includes gentle 
emollients and non-
medicated 
shampoos.  Widespread 
or recalcitrant SD is 
managed with low-
potency glucocorticoid 
creams or 
topical ketoconazole. 



………….. 

 

 

 

Atopic dermatitis is a recurrent rash that 
can affect the cheeks, scalp, trunk, and 
extensor surfaces in infants.  In contrast to 
SD, atopic dermatitis is associated with 
severe pruritus, and most patients will 
have a family history of atopic disorders 
(eg, asthma, allergic rhinitis). 

 

 

 Contact dermatitis is an inflammatory 
skin condition caused by contact with an 
allergen or irritant.  Symptoms are similar 
to atopic dermatitis (including severe 
pruritus), although they are typically 
confined to a specific exposed area (eg, 
perioral area, hands). 

 

 

 Psoriasis is a chronic 
inflammatory disorder that 
affects the extensor surfaces of 
the elbows and knees, but 
occasionally involves the 
scalp.  Red, sharply demarcated, 
scaling lesions that coalesce to 
form round or oval plaques are 
classic presentations.  Onset 
typically occurs in adulthood. 

 

 



 

 Tinea capitis is a fungal infection of the scalp 
that causes pruritic patchy, fine, white scales 
that may resemble SD.  However, it does not 
involve the eyebrows or nasolabial folds and is 
uncommon in the first year. 

HSP 
Henoch-Schönlein purpura (HSP) 

Pathogenesis • IgA-mediated leukocytoclastic vasculitis 

Clinical 
manifestations 

• Palpable purpura 
• Arthritis/arthralgia 
• Abdominal pain, intussusception 
• Renal disease similar to IgA nephropathy 

Laboratory 
findings 

• Normal platelet count & coagulation studies 
• Normal to ↑ creatinine 
• Hematuria ± RBC casts ± proteinuria 

Treatment 
• Supportive (hydration & NSAIDs) for most patients 
• Hospitalization & systemic glucocorticoids in patients 

with severe symptoms 

NSAIDs = nonsteroidal anti-inflammatory drugs; RBC = red blood cell. 

Abdominal pain and purpuric rash on the lower extremities are consistent 
with Henoch-Schönlein purpura (HSP).  HSP is IgA mediated and is the most 
common systemic vasculitis of childhood.  The classic tetrad of clinical findings 
includes: 

• Lower extremity palpable purpura 

• Lower extremity arthralgia/arthritis 

• Abdominal pain/intussusception 



• Renal disease 

Renal manifestations are present in over one third of children with HSP and can 
develop at symptom onset or months after the initial presentation.  Hematuria is 
the most common finding, followed by mild (non–nephrotic-
range) proteinuria.  Nephrotic syndrome, hypertension, and elevated creatinine are 
less common and typically occur more frequently in adults with HSP.  In addition, 
children usually make a full recovery with rare cases of end-stage renal failure. 

…………… 

Thrombocytopenia is expected with idiopathic thrombocytopenic purpura and 
prolonged PT with coagulopathies.  In these conditions, the distribution of purpuric 
lesions is not typically gravity/pressure dependent.  A normal platelet count and 
coagulation studies are required for a diagnosis of HSP. 

Schistocytes are present in hemolytic uremic syndrome, which is characterized by 
hemolytic anemia, thrombocytopenia, and acute kidney injury.   



Congenital 
melanocytic 
nevus 

Congenital melanocytic nevus (CMN) is 
a benign proliferation of melanocyte 
cells.  CMNs present within the first few 
months of life and are usually solitary, 
hyperpigmented lesions with an increased 
density of overlying dark, coarse 
hairs.  Initially presenting with flat 
homogenous hyperpigmentation, CMNs 
can grow during infancy and appear as 
heterogeneously pigmented and raised. 

The risk of transformation to melanoma 
increases (up to 5%) with increasing size of 
a CMN, and large lesions are often 
removed surgically to reduce risk.  Small 
lesions may be removed for cosmetic 
reasons given their low risk of 
melanoma transformation. 

…………. 

Café au lait macules are flat, 
hyperpigmented lesions that can be isolated or associated with McCune-Albright 
syndrome or neurofibromatosis.   

Congenital dermal melanocytosis (Mongolian spots) presents as flat, gray-blue 
patches that are poorly circumscribed and will fade with time.  They are classically 
located on the lower back and sacrum, and are more common in Asian and African 
American populations. 

Nevus simplex and nevus flammeus are flat, blanchable, and erythematous vascular 
birthmarks.  Nevus simplex lesions are typically located on the eyelids, glabella, and 



nape of the neck and fade with time; nevus flammeus lesions (port-wine stains) do 
not regress with time and are usually unilaterally located on the face. 

Infantile hemangiomas are 
bright red, raised plaques 
that can occur anywhere on 
the body.  They typically 
proliferate in the first year of 
life and involute over 
subsequent years. 

CARDIOVASCULAR SYSTEM 
Neonatal 
evaluation 

Routine newborn care 

Preventive 
• Intramuscular vitamin K 
• Erythromycin eye ointment 
• Hepatitis B vaccine 

Screening 

• Newborn screen (metabolic/genetic disorders) 
• Hyperbilirubinemia 
• Hearing screen 
• Pre- & post-ductal pulse oximetry (congenital heart disease) 
• Hypoglycemia (select populations) 

A healthy newborn with an Apgar score of 9 at 5 minutes of life.  Although he has 
acrocyanosis (blue extremities, pink body), this benign finding is common in the first 
days of life due to initial peripheral vasoconstriction.  Typical management 
involves routine newborn care, including screening for critical congenital heart 
disease (CHD) with pre- and post-ductal pulse oximetry. 

Critical CHD includes heart defects that require early (within 1 year) intervention, 
such as ductal-dependent and cyanotic lesions.  One-third of patients with critical 
CHD are asymptomatic for the first few days of life (due to patent ductus arteriosus) 
and may remain undetected during hospitalization.  Universal screen with pre-
ductal (right arm) and post-ductal (either leg) oxygen saturations allows early 
detection of critical CHD and decreases morbidity and mortality associated with 
delayed diagnosis. 

Echocardiogram is indicated for a positive screen (<90% in either extremity, <95% in 
both upper and lower extremities, or >3% difference between upper and 
lower extremities). 

………….. 



Chest x-ray is indicated for suspicion of meconium aspiration syndrome, which 
presents with tachypnea (>60/min), increased work of breathing (eg, retractions), 
and cyanosis.  Patients usually show signs of respiratory distress. 

Echocardiogram evaluates for CHD in a patient with a positive CHD screen or 
cyanosis, rather than acrocyanosis, on examination. 

Electrocardiogram is warranted in a patient with bradycardia and suspected 
neonatal heart block.   

Hyperoxia test (administering 100% oxygen) can distinguish between cyanosis due to 
pulmonary disease (improves with oxygen) and CHD (persistent cyanosis).  If 
the patient does not have central cyanosis, hyperoxia test is not helpful. 

LQTS 
Causes of QT prolongation 

Acquired 

Electrolyte 
derangements   

• HypOcalcemia 
• HypOkalemia 
• HypOmagnesemia 

Medication-
induced 

• Antibiotics (eg, macrolide, 
fluoroquinolones) 

• Psychotropics (eg, antipsychotics, 
TCAs, SSRIs) 

• Opioids (eg, methadone, oxycodone) 
• Antiemetics (eg, ondansetron, 

granisetron) 
• Antiarrhythmics (eg, quinidine, 

procainamide, flecainide, 
amiodarone, sotalol) 

Inherited 
• Jervell & Lange-Nielsen (JLN) syndrome (autosomal 

recessive [AR]) 
• Romano-Ward syndrome (RW; autosomal dominant [AD]) 

SSRI = selective serotonin reuptake inhibitors; TCA= tricyclic antidepressants. 

Depolarization and repolarization of the ventricles occur during the QT interval, the 
duration of which varies by heart rate but is normally <440 ms in males and <460 ms 
in females.  Prolonged QT intervals are most commonly acquired by medication side 
effect or electrolyte derangements but can sometimes be inherited (Table). Family 
history of sudden death, congenital sensorineural deafness (SNHL), and QT interval 
of ~600 ms are concerning for Jervell and Lange-Nielsen (JLN: Jay LeNo) syndrome, 
an autosomal recessive (AR) congenital long QT syndrome (LQTS) caused by 
molecular defects in potassium channels.  Patients with congenital long QT 
syndrome are at high risk of syncope, life-threatening ventricular arrhythmias such 
as torsade de pointes (TDP), and sudden death (SCD). 



 

Treatment consists of: 

1. Refraining from vigorous exercise;  
2. Avoiding medications that can lengthen the QT interval;  
3. Maintaining normal levels of calcium, potassium, and magnesium; and  
4. Pharmacotherapy:  Beta blockers (eg, propanolol) are class II antiarrhythmics 

and the medication class of choice to blunt exertional heart rate (HR) and 
shorten the QT interval.   

5. Symptomatic patients (eg, lightheadedness, palpitations) or those with a 
history of syncope require beta blocker therapy plus long-
term pacemaker placement. 

……….. 



Ethosuximide is the first-line anti-epileptic for absence seizures which typically 
presents at age 4-10.  However, this diagnosis is unlikely as the loss of consciousness 
would not be accompanied by loss of body tone. 

Levetiracetam is an anti-epileptic medication.  Seizure is unlikely if the patient lacks 
jerking motions, tongue-biting, urinary incontinence, or postictal 
confusion/drowsiness. 

Quinidine is a class IA anti-arrhythmic agent that blocks both sodium and potassium 
channels.  It is contraindicated as its action on potassium channels can prolong the 
QT interval. 

Sotalol is the only beta blocker that should be avoided in LQTS patients as it is a class 
III anti-arrhythmic agent that can prolong the QT interval by blocking potassium 
channels. 

 
Beta blockers (BBs) or calcium channel blockers (CCBs) can be used for treatment 
of hypertrophic cardiomyopathy (HCM). However, CCBs are not useful in LQTS. 

Turner syndrome Short stature, webbed neck, and broad chest are typical features of Turner 
syndrome (TS) (45,X). TS is the most common sex-chromosome abnormality and is 
caused by complete or partial loss of an X chromosome. 

Cardiovascular abnormalities are the most life-threatening comorbidity associated 
with TS.  Therefore, all patients with TS require screening for cardiac disease with 4-
extremity blood pressures (BPs) and echocardiography (echo).  Left-sided cardiac 
anomalies are most common (MC) and include bicuspid aortic valve 
(BAV) and coarctation of the aorta (CoA).  Patients with coarctation and aortic valve 
disease, as well as those with HTN, are at increased risk for aortic root dilation, 
which can progress to aortic dissection or rupture. 



……. 

AV canal defects result from 
abnormal endocardial 
cushion development and 
include anomalies of the AV 
valves as well as ASDs and 
VSDs.  These defects are 
commonly seen in patients 
with Down syndrome. 

Mitral valve prolapse (MVP) 
is more prevalent in 
patients with connective 
tissue disorders (CTDs; eg, 
Marfan syndrome, Ehlers-
Danlos syndrome [EDS]), 
who typically have tall 
rather than short stature. 

Tetralogy of Fallot (TOF) is a 
cyanotic congenital heart 
disorder characterized by 
right ventricular outflow 

obstruction (RVOT), overriding 
aorta, right ventricular 
hypertrophy (RVH), and 
ventricular septal defect (VSD).  It 
is associated with DiGeorge 
syndrome (DGS; chromosome 
22q11.2 deletion), which presents 
with cleft palate and craniofacial 
abnormalities (eg, low-set ears, 
bulbous nose). 

 

 

 

 

 

 

 

 

 



Vascular ring 
Causes of stridor in infants & toddlers 

Acute 

Croup 
• Parainfluenza virus, most cases in fall/winter 
• Inspiratory or biphasic stridor, "barky" cough, 

infectious symptoms 

Foreign body 
aspiration 

• ± Choking episode 
• Inspiratory stridor &/or wheeze, focally diminished 

breath sounds 

Chronic 

Laryngomalacia 
• "Floppy" supraglottis, prominent age 4-8 months 
• Inspiratory stridor worsens when feeding, crying, or 

supine; improves when prone 

Vascular ring 
• Great vessels encircle & compress trachea 
• Biphasic stridor that improves with neck extension 

Airway 
hemangioma 

• Hemangiomas enlarge 
in the first few weeks 
of life 

• Worsening biphasic 
stridor, concurrent 
skin hemangiomas 
("beard distribution") 

Vascular rings encompass a variety of congenital malformations of the aortic arch 
system that encircle the trachea and/or esophagus and cause varying degrees of 
compressive symptoms.  Patients develop respiratory symptoms because the ring 
causes external tracheal compression, resulting in a fixed airway obstruction that 
leads to biphasic stridor that worsens with increased work of breathing (eg, crying, 
feeding).  Patients often extend the neck because it improves stridor by decreasing 



tracheal compression.  Some patients may also develop esophageal 
compression symptoms, including vomiting and solid food–predominant dysphagia. 

Diagnosis can be made with a CT scan to delineate the precise anatomy forming the 
vascular ring and evaluate any associated tracheal abnormalities.  Due to possible 

concurrent cardiac and 
airway abnormalities, all 
patients require direct 
laryngoscopy, bronchoscopy, 
and echocardiogram.  

Treatment is surgical division 
of the structures creating the 
ring. 

……………. 

Cow's milk allergy (eg, caused 
by the introduction of cow's 
milk protein–based formula) 
can present with an array of 
IgE-mediated and non–IgE-
mediated reactions including 
eczema, vomiting, bloody 
stools, and failure to thrive 

(FTT).  Respiratory symptoms would be rare, particularly in isolation. 

Aspiration of a foreign body in the upper airway (eg, larynx) could cause stridor but 
would also likely cause life-threatening, acute respiratory distress.  A chronic foreign 
body in the lower airways (eg, bronchi) does not typically cause stridor but can 
present with recurrent pneumonia that improves symptomatically but still has 
persistent radiographic changes. 

Laryngotracheobronchitis (croup), a viral infection leading to subglottic edema, and 
epiglottitis, a bacterial infection of the epiglottis, both threaten the upper airway 
and can therefore cause stridor and retractions that improve with exaggerated 
extension of the neck (eg, tripod position).  In contrast to vascular ring patients, 
those with croup or epiglottitis present more acutely and have associated infectious 
symptoms (eg, fever, pharyngitis). 

Kawasaki disease Kawasaki disease (KD) is a medium-vessel vasculitis most common in children age 
<5.  KD is characterized by fever ≥5 days plus ≥4 of the following clinical criteria: 

• Conjunctivitis:  bilateral, nonexudative, limbic-sparing 
• Mucositis:  erythematous, fissured lips; "strawberry tongue" 
• Rash:  polymorphous 
• Extremity changes:  erythema, edema, desquamation of hands and feet 
• Cervical lymphadenopathy:  >1.5 cm node 



The clinical features are not always present simultaneously and do not appear in a 
stereotypical order.  Notably, extremity changes are often the last finding to 
manifest, and lymphadenopathy is the least common feature to develop. 

Supportive laboratory evidence of inflammation includes leukocytosis, 
thrombocytosis, elevated erythrocyte sedimentation rate, and sterile 
pyuria.  Treatment is with aspirin and intravenous immunoglobulin.  Early initiation 
of therapy helps to prevent coronary artery aneurysms, which develop in 20% of 
untreated children. 

……… 

Acute lymphoblastic leukemia can present with prolonged fevers and 
lymphadenopathy; however, examination typically shows hepatosplenomegaly and 
complete blood count reveals thrombocytopenia and anemia. 

Adenovirus is a common cause of conjunctivitis, pharyngitis, and fever in young 
children.  Rash is not typical, and conjunctivitis is exudative in adenovirus infection, 
both features inconsistent with Kawasaki disease. 

Exanthematous drug eruption is characterized by a maculopapular rash that 
develops in reaction to a medication.  High fever, lymphadenopathy, and mucous 
membrane changes are not typically seen. 

Measles (ie, rubeola) presents with fever, cough, coryza, conjunctivitis, and Koplik 
spots.  The rash in measles spreads cephalocaudally, facial rash is usually present.  In 
addition, most patients have cough. 

Rubella is a mild disease with low-grade fever, lymphadenopathy, and a fine, pink, 
maculopapular rash that rapidly spreads cephalocaudally. 

Scarlet fever (due to Streptococcus pyogenes) is characterized by pharyngitis, fever, 
and a sandpaper-like rash (that usually desquamates).  "Strawberry tongue" and 
cervical lymphadenopathy may also be present.  However, the rash in scarlet fever is 
most prominent over skin folds (eg, groin, axillae), and patients do not have 
conjunctival injection or extremity swelling. 



Irritability is a common feature. 

Although KD is self-limited, patients are at risk of developing cardiovascular 
sequelae, particularly coronary artery 
aneurysms.  Therefore, echocardiogram should be performed on all patients with 
suspected KD and repeated after 6-8 weeks because arterial diameter can increase 
after the acute illness. 

Because delayed treatment of KD increases risk of aneurysm development, 
intravenous immunoglobulin should be started within 10 days of fever onset.  In 
addition, aspirin is indicated for its anti-inflammatory and antiplatelet effects 
(although typically avoided in pediatric patients due to the risk of Reye 
syndrome).  The risk of developing aneurysms is also higher in infants and patients 
with prolonged fevers (>14 days). 

………………. 

Adenovirus can present with fever, conjunctivitis, and pharyngitis.  Infection can be 
confirmed with PCR testing of the nasopharynx in patients with prolonged fever, and 
treatment is supportive. 

Measles presents with fever, cough, coryza, conjunctivitis, and a rash that spreads 
cephalocaudally.  Diagnosis can be confirmed by the presence of serum anti-IgM 
to measles.  

Although "strawberry tongue" and lymphadenopathy can occur with both GAS and 
KD, conjunctivitis, extremity edema, and maculopapular rash are inconsistent with 
scarlet fever. 

Viral myocarditis 
Viral myocarditis 

Etiology • Coxsackievirus B, adenovirus 

Clinical 
features 

• Viral prodrome 
• Heart failure: Respiratory distress (RD), murmur, 

hepatomegaly 

Diagnosis 

• Chest x-ray: Cardiomegaly, pulmonary edema 
• ECG: Sinus tachycardia 
• Echocardiogram: Decreased ejection fraction (EF) 
• Biopsy (gold standard): Inflammation, necrosis 

Treatment 
• Supportive (eg, diuretics, inotropes) 
• Intravenous immunoglobulin (IVIG) 

Myocarditis is a potentially lethal disorder of the myocardium and is most 
commonly caused (MClyC), in children, by viral infection (eg, Coxsackievirus B, 
adenovirus).  Myocyte necrosis by direct viral injury and autoimmune inflammation 
results in impaired systolic and diastolic function. 



A viral prodrome (eg, upper respiratory infection [URI]) often precedes the 
illness.  Patients then typically develop chest pain and respiratory distress (RD; eg, 
dyspnea, tachypnea, wheezing, crackles) from acute left heart failure (LHF) and 
pulmonary edema.  Dilated cardiomyopathy (DCM) with mitral regurgitation (MR) 
can cause an S3 gallop and holosystolic murmur, as seen in this patient.  In 
addition, hepatomegaly is a sign of passive congestion from right heart failure (RHF). 

Initial workup includes ECG, chest x-ray (CXR), and echocardiogram. CXR typically 
reveals cardiomegaly (cardiothoracic ratio >50%), 
and echocardiogram often shows global 
hypokinesis with decreased ejection fraction (EF). 
Although endomyocardial biopsy is the diagnostic 
gold standard, treatment (eg, diuretics, inotropes) 
is typically initiated based on clinical suspicion.  In 
addition, patients should be monitored in the ICU 
due to risk of shock and fatal arrhythmias. 

………….. 

Acute rheumatic fever (ARF) can cause myocarditis but typically presents with fever 
and arthritis weeks after untreated group A streptococcal (GAS) pharyngitis.  This 
patient's rhinorrhea and congestion are more likely due to a virus. 

A viral URI can trigger an asthma exacerbation.  However, asthma typically improves 
with bronchodilation. 

Community-acquired pneumonia (CAP) can follow a URI and present with fever and 
respiratory distress.  However, signs of heart failure (eg, gallop, murmur, 
hepatomegaly) would not be expected. 

Myocarditis can occur in the acute phase of Kawasaki disease.  However, Kawasaki 
disease requires ≥5 days of fever and ≥4 clinical criteria (rash, lymphadenopathy 
>1.5 cm, conjunctivitis, mucosal changes, extremity changes) to establish the 
diagnosis. 

Viral hepatitis can cause hepatomegaly but would not cause respiratory distress. 



TOF  
The 
key 

anomalies of this congenital heart condition include: 

• Right ventricular outflow tract (RVOT) obstruction (eg, due to pulmonary 
stenosis) 

• Right ventricular hypertrophy 
• Overriding aorta 
• Ventricular septal defect (VSD) 

The presentation depends on the severity of the RVOT obstruction.  The presence of 
pulmonary stenosis or atresia and infundibular spasm restricts pulmonary blood 
flow.  In addition, exertion, feeding, and agitation can increase pulmonary vascular 
resistance, resulting in complete RVOT obstruction.  The diversion of blood from the 
right ventricle into the aorta instead of the pulmonary artery results in acute 
hypoxemia and cyanosis (the life-threatening "tet" spell).  Another clinical finding is 
a harsh, crescendo-decrescendo systolic ejection murmur over the left upper 
sternal border (LUSB) due to pulmonary stenosis.  The single S2 comprises the 
normal aortic and the inaudible pulmonary components. 

Acute management involves knee-chest positioning to increase systemic vascular 
resistance (SVR) as well as inhaled oxygen to stimulate pulmonary vasodilation and 
systemic vasoconstriction.  These mechanisms promote right ventricular blood to 
flow into the pulmonary artery instead of into the aorta. 

……….. 

 



Coarctation of the aorta causes upper body 
HTN and lower body hypoperfusion.  Lower 
extremity hypotension and cyanosis can be 
seen in severe cases (differential cyanosis).  

 

 

 

 

 

 

 

 

D-transposition of the great arteries 
(TOGV/TOGA) presents with immediate 
cyanosis.  The cyanosis is due to the aorta 
arising from the right ventricle and the 
pulmonary artery arising from the left 
ventricle, resulting in two parallel 
circulations. 

 

 

 

 

Hypoplastic left heart syndrome (HLHS) 
presents with central cyanosis and heart failure (HF) in the newborn period (<28 
day-old) as the underdeveloped left ventricle cannot support the systemic 
circulation.  Although these patients typically have a single S2 due to the lack of an 
aortic component, murmurs are often inaudible. 

Most VSDs are acyanotic in infancy due to left-to-right blood flow through the 
defect. The holosystolic murmurs of small to medium VSDs are best heard at the left 
lower sternal border.  Large, unrestrictive VSDs can cause cyanosis but usually no 
murmur as turbulence is minimal. 

The relative resistance between the systemic and pulmonary circulations determines 
blood flow across the large, unrestrictive VSD.  If the resistance of the systemic 
circulation exceeds the resistance of the pulmonary circulation, the blood will shunt 
from the ventricles to the pulmonary artery (eg, left-to-right shunt).  However, if the 
pulmonary vascular resistance (PVR) exceeds that of the systemic circulation, the 



blood will shunt from the ventricles into the aorta (eg, right-to-left shunt), resulting 
in cyanosis. 

The degree of RVOT obstruction determines clinical presentation, which can range 
from minimal symptoms to profound hypoxemia and cyanosis.  Patients with even 
mild stenosis can develop dramatic infundibular spasm with agitation or exertion 
(eg, feeding, crying, hyperventilation), resulting in near-complete RVOT 
obstruction.  The subsequent increase in PVR shunts deoxygenated blood from the 
right ventricle across the VSD and into the aorta.  This results in sudden cyanosis and 
is called a hypercyanotic, hypoxic, or "tet" spell.  In these patients, the crescendo-
decrescendo systolic ejection murmur represents RVOT obstruction.  The single 
second heart sound (S2) comprises the normal aortic and the inaudible pulmonary 
component of the S2. 

Treatment of a "tet" spell begins with immediate knee-chest positioning, which kinks 
the femoral arteries, increases systemic vascular resistance (SVR,) and consequently 
reduces the degree of right-to-left shunting.  In addition, inhaled oxygen stimulates 
pulmonary vasodilation (decreases PVR) and systemic vasoconstriction.  Intravenous 
(IV) fluids improve right ventricle filling and pulmonary flow. 

……….. 

The knee-chest and squatting positions increase, not decrease, SVR. 

Although, the knee-chest position can transiently increase venous return to the right 
heart, this is secondary to increased SVR.  Administration of intravenous fluids 
increases systemic venous return (ie, preload). 

The clinical presentation depends on the severity of RVOT obstruction resulting 
from pulmonary stenosis.  Severe RVOT obstruction typically presents shortly after 
birth with central (eg, perioral) cyanosis.  However, moderate obstruction may cause 
subtle symptoms during infancy and instead present during childhood with sudden 
hypoxic/hypercyanotic "tet" spells due to right-to-left shunting during exertion or 
agitation.  Additional sequelae include exertional dyspnea and syncope. 

Examination may reveal a harsh, systolic ejection murmur over the mid to left upper 
sternal border due to RVOT obstruction.  Squatting may reduce symptoms (eg, 
cyanosis) and increases the intensity of the systolic murmur.  This 
maneuver increases the systemic vascular resistance (afterload) and decreases the 
right-to-left shunting across the ventricular septal defect, which thereby increases 
flow across the RVOT. 

…………… 

Absence epilepsy manifests as abrupt, intermittent periods of loss of consciousness 
without loss of body tone. 

Breath-holding spells present with cyanosis and loss of consciousness following an 
emotional event.  The cyanosis should resolve promptly after the event and the 
examination should be normal. 



Generalized seizures almost always have a delayed return to baseline neurologic 
functioning due to a postictal state of transient confusion, lethargy, and/or focal 
neurologic deficits.  

Hypertrophic cardiomyopathy (HCM) can cause cardiogenic syncope due to left 
ventricular outflow tract obstruction.  A systolic murmur that is best heard at the 
apex and lower left sternal border is diminished by maneuvers that increase 
systemic vascular resistance (eg, squatting, handgrip). 

Isolated atrial septal defect is an acyanotic lesion that causes a wide and fixed 
splitting of S2 and a systolic ejection murmur due to increased blood flow across the 
pulmonic valve. 

Vasovagal syncope is loss of consciousness with loss of postural tone, often in 
response to sudden emotional stress.  However, cyanosis and murmur 
should raise suspicion for a cardiogenic etiology. 

CoA 

Coarctation of the aorta results from thickening of the tunica media near the 
junction of ductus arteriosus and the aortic arch.  Luminal narrowing causes a 
mechanical obstruction to aortic blood flow, resulting in: 

• Upper extremity hypertension 
• Lower extremity hypotension and hypoxia 
• Diminished/delayed femoral pulses 
• Systolic ejection murmur at the left interscapular area 

Severe aortic narrowing makes systemic blood flow dependent on the ductus 
arteriosus.  As the ductus begins to close (normally around day 3 of life), infants may 
develop heart failure with tachypnea, poor feeding, fussiness, and 



lethargy.  Patients are also at significant risk of shock and may develop prolonged 
capillary refill (>3 sec), metabolic acidosis, and decreased renal perfusion (decreased 
urine output). 

…………… 

Hypertension is seen in congenital adrenal hyperplasia from 17α-hydroxylase 
deficiency (along with hypokalemia and metabolic alkalosis) and 11β-hydroxylase 
deficiency (along with ambiguous genitalia in girls).   

Neuroblastoma and pheochromocytoma are neural crest-derived adrenal medullary 
tumors that secrete catecholamines in excess.  Neuroblastoma presents in infancy as 
a palpable abdominal mass (enlarged adrenals), hepatomegaly, and blue nodules 
(not bluish-grey Mongolian spot).  Pheochromocytoma occurs in an older child or 
adult and presents with episodic hypertension, flushing, and palpitations. 

Autosomal recessive polycystic kidney disease (ARPKD) is characterized by cystic 
dilations of the renal collecting ducts.  It may present in infancy with hypertension, 
bilateral palpable abdominal masses (enlarged kidneys), and with or without 
pulmonary hypoplasia (Potter sequence).  

Ductal closure rather than its patency is responsible for this 
patient's symptoms.  Therefore, prostaglandin is administered to maintain patency 
of the duct to ensure systemic perfusion while awaiting surgical repair. 

Proliferation of the metanephric blastema is seen in Wilms tumor, which presents 
with hypertension along with an abdominal mass, fever, and hematuria.  



CAVSD 

 

Complete atrioventricular septal defect (CAVSD) is the most common (MC) 
congenital heart defect (CHD) in patients with Down syndrome.  Failure of the 
endocardial cushions to merge results in both a ventricular septal defect (VSD) and 
an atrial septal defect (ASD).  A common atrioventricular (AV) valve also occurs due 
to poor mitral and tricuspid valve development. 

In CAVSD, heart failure results from blood mixing between the chambers and severe 
AV valve regurgitation, leading to volume overload and excessive pulmonary blood 
flow.  Diaphoresis and dyspnea with feeds and crackles typically manifest around 
age 6 weeks as pulmonary vascular resistance falls.  Auscultation may reveal any of 
the following: 

• Fixed split S2 due to delayed pulmonary valve closure from flow across 
the ASD 

• Systolic ejection murmur from increased flow across the pulmonary valve 
due to left-to-right shunt across the ASD 

• Holosystolic murmur of VSD that may be soft or absent if the defect is large 
• Holosystolic apical murmur depending on the degree of AV valve 

regurgitation 

……………….. 

Coarctation of the aorta is associated with Turner syndrome and presents with 
diminished or absent lower-extremity pulses and upper-extremity HTN. 



Symptomatic Ebstein anomaly presents with cyanosis and heart failure due to severe 
tricuspid regurgitation (TR).  Auscultation reveals a "triple or quadruple gallop" 
(widely split S1 and S2 plus a loud S3 and/or S4) and a holosystolic or early systolic 
murmur at the left lower sternal border. 

PDA presents with a continuous machine-like murmur. It is strongly associated with 
congenital rubella syndrome. 

TOF presents with cyanosis, a single S2, and a harsh crescendo-decrescendo murmur 
caused by right ventricular outflow tract obstruction. TOF typically occurs 
sporadically; only 15% of patients with TOF have an associated condition (eg, Down 
or DiGeorge syndromes). CAVSD is more likely in this patient with Down syndrome 
who has a fixed split S2. 

Transposition of the great arteries (TGA) is strongly associated with DiGeorge 
syndrome.  TGA causes severe neonatal cyanosis and tachypnea, typically within the 
first 24 hours of life.  A single S2 is present on auscultation, and a murmur may be 
absent unless there is a concomitant VSD. 

DiGeorge 
syndrome 
(DGS/VCFS) 

DiGeorge syndrome/velocardiofacial syndrome 

Pathogenesis 
• Chromosome 22q11.2 deletion 
• Defective development of pharyngeal pouches 

Clinical 
features 

• Conotruncal cardiac defects (TOF, TA, interrupted aortic 
arch) 

• Abnormal facies 
• Thymic hypoplasia/aplasia (T-cell deficiency) 
• Craniofacial deformities (cleft palate) 
• Hypocalcemia/Hypoparathyroidism 

DiGeorge syndrome (DGS), or velocardiofacial syndrome, is a disorder caused by a 
chromosome 22q11.2 microdeletionresulting in abnormal development of the 
pharyngeal pouch system and subsequent abnormalities of the face, neck, and 
mediastinum.  The clinical presentation varies but includes the triad of conotruncal 
anomalies, hypocalcemia, and thymic hypoplasia.  Cleft palate and facial 
dysmorphisms (eg, low-set ears) may also be present. 



Once DGS is suspected, echocardiography and serum calcium levels should be 
obtained.  Truncus arteriosus is one of the conotruncal anomalies strongly 
associated with DGS and typically presents with cyanosis and hypoxemia refractory 
to oxygen administration; other common conditions include tetralogy of Fallot and 
interrupted aortic arch.  Hypocalcemiaresults from hypoplasia of the parathyroid 
glands and is likely present in this neonate with tremulousness.  Neonates are at 
high risk for life-threatening hypocalcemic tetany, seizures, and arrhythmias. 

Depending on the degree of thymic 
hypoplasia, patients can have T-cell 
lymphopenia and increased risk of viral 
and fungal infections.  Humoral 
immunodeficiency can also result from 
defective T-cell help in B-cell activation for 
antibody production, increasing 
susceptibility to sinopulmonary bacterial 
infections as well. 

………. 

DGS is associated with lymphopenia and 
rarely thrombocytopenia.  However, red 
blood cell and neutrophil concentrations in 
infants with DGS are unaffected. 

Congenital heart disease (eg, atrial septal defect, ventricular septal defect), low-set 
ears, and duodenal atresia can be seen in Down syndrome.  Thymic aplasia is not 
associated with Down syndrome, and DGS is not associated with 
intestinal malformations. 

Congenital heart defects (eg, coarctation of the aorta) and horseshoe kidney are 
associated with Turner syndrome; severe coarctation may present with differential 
cyanosis (ie, higher preductal than postductal saturation).  Genitourinary anomalies 
are not a feature of DGS. 

Hypoglycemia is often seen in preterm infants or infants of diabetic 
mothers.  Patients with DGS do not have problems with glycemic control. 

Inadequate folic acid intake or administration of folic acid antagonists (eg, 
phenytoin, methotrexate) during pregnancy increases the risk of neural 
tube defects. 

TOGA/TOGV D-transposition of the great vessels (TGV) is a congenital cyanotic heart defect that 
commonly presents in the neonatal period.  Abnormal rotation of the great vessels 
during cardiac development results in an aorta arising from the right ventricle and 
the pulmonary artery from the left ventricle ("arterial switch").  As a result, 
deoxygenated blood coming from the body goes to the right atrium and ventricle 
and is cycled back to the body through the aorta.  Oxygenated blood from the lungs 
is returned to the lungs by the left side of the heart through the pulmonary artery.  
Characteristic findings include cyanosis within 24 hours of life, a single S2 on 



auscultation (absent pulmonary component of S2 because the aorta is anterior to 
the pulmonary artery), and a narrow mediastinum ("egg on a string") on x-ray. 
After delivery, mixing of deoxygenated and oxygenated blood is necessary for 
survival and typically occurs through a patent ductus arteriosus or ventricular septal 
defect (both of which cause murmurs) or through a patent foramen ovale. An infant 
most likely is mixing through a patent foramen ovale if there is no murmur on 
examination.  If there is inadequate mixing, the infant will rapidly develop severe 
cyanosis and pulmonary edema and die unless a shunt is created (ie, emergency 
atrial septostomy).  Therefore, if TGV is suspected, prostaglandins should be 
initiated to keep the ductus arteriosus patent to optimize inter-circulatory mixing, 
and echocardiography should be obtained. 
................................... 
 
ASD, dextrocardia, patent ductus arteriosus, and ventricular septal defect are 
acyanotic congenital heart diseases. 
 
Coarctation of the aorta can present with pallor, diaphoresis, and diminished 
femoral pulses once the ductus arteriosus closes.  Coarctation may also present with 
differential cyanosis that is more prominent in the lower extremities. 
 
Hypoplastic left heart syndrome may present with tachypnea, cyanosis, no murmur, 
and a single S2; however, presentation is typically delayed until a few days after 
birth when the ductus arteriosus closes. 
 
Tetralogy of Fallot can cause a single S2 but typically has a significant systolic 
murmur from the pulmonary stenosis as well as a ventricular septal defect murmur 
(depending on the size of the ventricular septal defect).  The presentation can range 
from birth to a few years depending on the degree of right ventricular outflow 
obstruction and pulmonary blood flow. 

PDA Continuous flow murmur is classically associated with a patent ductus arteriosus 
(PDA).  The continuous nature of the PDA murmur is caused by continuous flow 
through the ductus arteriosus from the aorta to the pulmonary artery because aortic 
pressure is higher than pulmonary arterial pressure (PAP) in both systole and 
diastole.  The clinical manifestations associated with a PDA are quite variable 
depending on the degree of left-to-right (L-R) shunting, which in turn is dependent 
on the length and size of the PDA.  If patient has been asymptomatic and his PDA 
was detected incidentally on routine cardiac auscultation, he most likely has a small 
PDA.  Physical examination is often unremarkable in patients with a small PDA, 
although mildly accentuated peripheral pulses can occur. 

…………….. 

An endocardial cushion defect (i.e. atrioventricular septal defect [AVSD]) is often 
associated with Down syndrome and can cause a variety of abnormal heart sounds 
and/or murmurs.  However, it would not cause a continuous flow murmur.  

Mitral valve prolapse is characterized by a midsystolic click with a late systolic 
murmur. 



Williams syndrome can be associated with several cardiac abnormalities including 
supravalvular aortic stenosis, pulmonary stenosis, or septal defects.  However, none 
of these abnormalities produce a continuous flow murmur. 

VSD VSD is a common congenital heart malformation.  VSDs range from small and 
asymptomatic to large with significant left-to-right shunting.  The 
characteristic murmur is holosystolic at the left lower sternal border. 

Small or moderate VSDs produce II-VI/VI holosystolic murmurs due to turbulence.  In 
contrast, large VSDs are quieter due to lower resistance (and less turbulence) 
through a larger orifice.  An apical diastolic rumble may also be heard from 
increased flow across the mitral valve (from increased left-to-right shunting across 
the VSD).  As right ventricular pressure increases due to increased flow, the S2 will 
become more prominent due to increased pressure closing the pulmonary valve. 

Significant left-to-right shunting results in pulmonary overcirculation and pulmonary 
hypertension, growth failure, diaphoresis, easy fatigability, and congestive heart 
failure.  Unrepaired, large VSDs result in permanent pulmonary hypertension 
and Eisenmenger syndrome (cyanosis from right-to-left shunting).  Echocardiogram 
confirms the defect's size and location.  Treatment of large VSDs is generally a 
combination of medications (eg, diuretics) and defect closure. 

………………. 

Large atrial septal defects (ASDs) can cause tachypnea.  However, ASDs lead to a 
widened and fixed S2.  This characteristic pattern is due to the enlarged right 
ventricle's prolonged emptying resulting in delayed closure of the pulmonic valve 
(widened S2), with no difference between inspiration and expiration (fixed S2). 



Coarctation of the aorta presents with absent or delayed femoral pulses, 
hypertension in the upper extremities, and low blood pressure in the lower 
extremities. 

Mitral stenosis also causes an apical diastolic rumble, but not a holosystolic murmur 
at the left lower sternal border (LLSB). 

olosystolic murmur at the left lower sternal border is characteristic of a ventricular 
septal defect (VSD).  VSD is the most common cause (~25%) of congenital heart 
disease.  The presence of a harsh and loud murmur and a normal ECG, and the 
absence of concerning symptoms (eg, tachycardia, tachypnea, failure to thrive, right 
ventricular heave) make a small VSD more likely. 

The volume of the left-to-right shunt through a small VSD remains low even after 
the postnatal decline in pulmonary resistance.  Small VSDs close spontaneously in 
75% of children by age 2 years with no long-term sequelae.  Large defects often 
present with a softer murmur due to less turbulence across a larger defect.  High-
volume shunting across the defect leads to pulmonary overcirculation, pulmonary 
hypertension, growth failure, congestive heart failure, and Eisenmenger syndrome. 

Regardless of the suspected size of the VSD, echocardiography should be performed 
to determine the location and size of the defect and to rule out other defects. 

…………...H 

If the patient has no evidence of heart failure or hypoxia. he does not 
require digoxin, diuretics, or oxygen. 

Prostaglandin E1 (PGE1) therapy is used to keep the ductus arteriosus open in 
infants with congenital heart defects that depend on blood flow between the 
systemic and pulmonary circulations through the ductus (eg, D-transposition of the 
great arteries with an intact atrioventricular septum). 

No workup is needed if the murmur sounds like an innocent "flow" murmur of 
childhood, which is typically a grade I or II midsystolic ejection murmur. 

Surgical repair is indicated in large or symptomatic defects, but small defects usually 
close spontaneously. 

CHDs 
PDA-dependent congenital heart disease (CHD) 

• Coarctation of the aorta (CoA) 
• D-transposition of the great arteries (TOGA/TOGV) 
• Hypoplastic left heart syndrome (HLHS) 
• Total anomalous pulmonary venous connection 

(TOPVC/TAPVR) 
• Tricuspid atresia (TrAt) 



A 1-day-old neonate has rapid onset of hypotension (HoTN), cyanosis, and hypoxia 
that fails to improve with 100% inspired oxygen (hyperoxia challenge).  This 
presentation most likely reflects a ductal-dependent congenital heart defect (CHD), 
with sudden clinical deterioration after an initial normal period suggesting that 
closure of the patent 
ductus arteriosus 
(PDA) has affected 
blood flow. 

In ductal-dependent 
CHD, blood flow from 
the right ventricle 
(RV) to the lungs is 
interrupted; instead, 
a right-to-left 
shunt of 
deoxygenated blood 
occurs (eg, across a 
septal or atrial 
defect).  At birth, the PDA (which connects the aorta to the main pulmonary artery) 
is open, allowing the deoxygenated blood to flow from the aorta through the PDA to 
the lungs.  As the PDA begins to close in the first 24 hours of life, pulmonary blood 
flow decreases, more deoxygenated blood is delivered systemically, and 
the cyanosis worsens. With some ductal-dependent defects (eg, HLHS, CoA), a PDA 
is required to provide adequate systemic (rather than pulmonary) blood flow; as the 
PDA closes, poor perfusion and hypotension develop. 

A ductal-dependent heart defect requires that the PDA be 
maintained.  Prostaglandin E1 is a vasodilator that prevents PDA closure, thereby 
maintaining pulmonary or systemic blood flow, depending on the cardiac lesion.  It 
can be administered even after the PDA has closed because it may help reestablish 
duct patency (as in a patient who no longer has the classic machine-like murmur 
associated with PDA).  Infusion can begin before a definitive diagnosis is made. 

………………. 

Indomethacin is a NSAID that inhibits prostaglandin formation and facilitates closure 
of the PDA.  It can be administered in neonates with a large, isolated PDA (eg, 
continuous, machine-like murmur) that fails to close, because these patients are at 
increased risk of heart failure and pulmonary hypertension from left-to-right 
shunting.  

Partial exchange transfusion is used to lower the hematocrit in infants with 
polycythemia.  Polycythemia can cause hypoxia and cyanosis. 

Sildenafil is a pulmonary vasodilator used in the treatment of persistent pulmonary 
hypertension (PPHTN) of the newborn. Sudden deterioration, hypotension, and low 
pulse oximetry measured in a preductal extremity (ie, right hand) suggest CHD 
rather than pulmonary hypertension. 



Trisomy 18 Microcephaly, micrognathia, overlapping fingers, absent palmar creases, 
and rocker-bottom feet are consistent with trisomy 18(Edwards 
syndrome).  Congenital heart disease occurs in more than half of affected patients, 
with ventricular septal defect (VSD) being the most common abnormality.  As 
pulmonary vascular resistance decreases after birth, VSD presents as a holosystolic 
murmur that is best heard at the left lower sternal border.  Central cyanosis, which 
typically affects the trunk and mucous membranes, is not usually present with an 
isolated VSD (these pts have pink oral mucosa). Acrocyanosis, or peripheral cyanosis 
affects the hands and feet and is present in most healthy newborns. 

The prognosis for trisomy 18 is very poor as most affected children die in the first 
month of life.  Surgical repair of VSD improves survival, but those who survive are 
severely intellectually disabled. 

Typically, there are no skin creases on the palmar aspect of the digits.  There is 
overlapping of the fingers bilaterally along with convexity of bilateral soles (Rocker-
bottom feet) and limited hip abduction.   

…………… 

Atrial septal defect (ASD) and patent ductus arteriosus (PDA) are associated with 
trisomy 18.  However, atrial septal defect most commonly presents with a fixed, split 
S2 (due to delayed closure of the pulmonic valve) and/or a systolic ejection murmur 
at the left upper sternal border (due to increased blood flow across the pulmonic 
valve).  Patent ductus arteriosus presents with a continuous flow murmur best heard 
in the left subclavicular region.   

Congenital heart block primarily causes bradycardia and is associated with neonatal 
lupus, which typically presents as erythematous, annular rashes on the scalp and 
periorbital region. 

Transposition of the great arteries (TOGA) and truncus arteriosus (TrAr) are 
congenital heart defects that present with central cyanosis and a single S2 
sound. Acrocyanosis, or peripheral cyanosis, a normal finding in the first few days of 
life.  Truncus arteriosus is associated with DiGeorge syndrome, but neither defect is 
associated with trisomy 18. 

HCM Sudden death in a young individual during exertion is concerning for cardiac 
arrest.  Hypertrophic cardiomyopathy (HCM) is the most common etiology in 

adolescents.  Up to one half of 
patients who die suddenly from 
hypertrophic cardiomyopathy 
have had no prior 
symptoms.  Cardiac myocyte 
hypertrophy and fibrosis peaks 
during puberty, and exertion can 
precipitate acute left ventricular 

outflow tract obstruction.  The chaotic, hypertrophic muscle also predisposes to 
fatal arrhythmias (eg, ventricular fibrillation). 



Sudden cardiac death is rare but potentially preventable in young athletes.  All 
adolescents should undergo a pre-participation evaluation prior to being cleared for 
school sports.  HCM is inherited in an autosomal dominant pattern.  A family history 
of sudden unexplained death, especially in a relative age <50 should prompt cardiac 
evaluation with echocardiography and electrocardiogram (ECG).  These high-risk 
adolescents should refrain from sports unless the evaluation shows no 
abnormalities. 

Unlike HCM, hypertrophy due to hypertension or other cardiovascular heart 
diseases (eg, valvular, ischemic) is no longer considered a form of cardiomyopathy. 

………………………. 
Long QT syndrome (LQTS) is an important inherited cause of sudden cardiac 
death.  The prevalence in the general population is ~1 in 2500 but LQTS is less likely 
to be the underlying etiology for death because HCM is more common with a 
prevalence of ~1 in 500.  Genetic testing should be performed if a structural cardiac 
problem is not identified on autopsy. 

Athletes without preexisting cardiac disease can develop fatal ventricular fibrillation 
after sudden blunt chest wall trauma, also known as commotio cordis.  This 
phenomenon most commonly occurs during baseball but is rare. 

Thromboembolism disease is rare in children in the absence of central venous 
catheter use and inherited hypercoagulable states.  The lack of prior chest pain, 
dyspnea, or prolonged period of inactivity makes this diagnosis unlikely. 

Aortic aneurysms in an adolescent are rare without a history of Marfan 
syndrome.  Atherosclerosis is usually the cause of aortic aneurysms in the 
older adults. 



Innocent murmur 

Most children will have an audible murmur at some point in their lives; the vast 
majority of these are benign.  These murmurs are also described as innocent, 
functional, or physiologic and result from blood flow through a structurally normal 
heart.  A key distinguishing feature from a benign versus a pathologic murmur is the 
change in intensity in response to positional changes.  Maneuvers that decrease 
venous blood return to the heart (eg, standing, Valsalva maneuvers) typically reduce 
the intensity of innocent murmurs. 

This type of murmur if with no concerning features.  In an otherwise asymptomatic 
patient with normal vital signs.  With a blood pressure that is normal for his age, 
height, and sex, and no family history of heritable cardiac conditions. Then the 
family should be reassured that the murmur is clinically insignificant.  Further 
workup and cardiology referral are not required at this time. 

………………….. 



A chest-x-ray can be ordered in patients with respiratory symptoms to exclude 
pneumonia, pulmonary edema, or other lung pathology.  It can also provide a rough 
estimate of a patient's heart size. 

An echocardiogram is indicated for pathologic murmurs that may be indicative of 
structural heart disease, such as congenital heart disease (CHD) or hypertrophic 
cardiomyopathy (HCM).  The murmur of hypertrophic cardiomyopathy increases, 
rather than decreases, with standing (standing decreases venous return (VR) and 
preload, increasing the obstruction). 

ECGs can help to diagnose hypertrophic cardiomyopathy (HCM) by showing left 
ventricular hypertrophy (LVH).  They are normal in most children with both benign 
and pathologic murmurs and are not an adequate screening test for congenital heart 
disease (CHDs). 

A Holter monitor is a portable monitor worn by a patient for several days to detect 
arrhythmias.  

HOCM 
Effect of maneuvers on hypertrophic cardiomyopathy (HCM) 

 Physiologic effect 
Left ventricular 
blood volume 

Murmur 
intensity 

Valsalva 
(strain phase) 

↓ Preload ↓ ↑ 
Abrupt 

standing 

Nitroglycerin 
administration 

Sustained 
hand grip 

↑ Afterload 

↑ ↓ Squatting 
↑ Afterload & 

preload 

Passive 
leg raise 

↑ Preload 

Hypertrophic cardiomyopathy (HCM) is defined as left ventricular hypertrophy (LVH; 
and normal chamber size) without a clear etiology (eg, hypertension [HTN], aortic 
stenosis [AS], infiltrative disease).  HCM is due to asymmetrical left ventricular 
hypertrophy leading to left ventricular outflow tract obstruction (LVOT).  This 
condition is more common in African Americans and has an autosomal dominant 
(AD) inheritance.  Patients may be asymptomatic or present with dyspnea, chest 
pain, palpitations, or presyncope/syncope. 

Physical examination can show a carotid pulse with dual upstroke due to midsystolic 
obstruction during cardiac contraction.  HCM with significant LVOT obstruction 



causes a systolic ejection murmur along the left sternal border with a strong apical 
impulse. 

Physiologic maneuvers can distinguish the murmur of HCM from other cardiac 
murmurs.  Maneuvers that increase preload or afterload (eg, squatting, leg raise, 
sustained hand grip) increase LV cavity size and thereby decrease outflow 
obstruction, decreasing the intensity of the murmur.  Conversely, maneuvers that 
decrease preload (eg, strain phase of Valsalva maneuver, abrupt standing, amyl 
nitrite administration) would decrease the ventricular cavity size and increase the 
intensity of murmur in HCM. 

Unlike HCM, hypertrophy due to hypertension or other cardiovascular heart 
diseases (eg, valvular, ischemic) is no longer considered a form of cardiomyopathy. 



………… 

Leg raise, squatting, and supine positioning increase the venous return (preload) 
and/or the systemic vascular resistance (afterload).  This causes a softened murmur 
in HCM.  These maneuvers will increase the murmurs heard in aortic regurgitation 
(AR), mitral regurgitation (MR), and ventricular septal defect (VSD). 

Sustained handgrip increases systemic vascular resistance and arterial pressure 
(afterload), and left ventricular volume.  The net effect is decreased systolic murmur 
intensity in HCM.  Handgrip maneuver also decreases murmur intensity of aortic 
stenosis (AS) and increases murmur intensity of mitral regurgitation (MR). 



Rheumatic heart 
disease 

Antibiotic prophylaxis for secondary prevention 
of rheumatic fever 

Severity 
Duration of therapy 
following last attack 

Uncomplicated rheumatic fever 5 years or until age 21* 

With carditis but no valvular disease 10 years or until age 21* 

With carditis & valvular disease 10 years or until age 40* 

*Whichever duration is longer.  Intramuscular (IM) penicillin G benzathine every 
3-4 weeks is preferred. 

History of polyarthritis after a febrile illness and presence of mitral regurgitation on 
echocardiogram are suggestive of rheumatic heart disease (RHD).  RHD is chronic 
valvular damage (eg, mitral regurgitation/stenosis) resulting from one or more 
episodes of acute rheumatic fever (ARF).  ARF is a complication of group 
A Streptococcus (GAS) infection characterized by a constellation of clinical findings 
(eg, arthritis, carditis, subcutaneous nodules, erythema marginatum, chorea). 

Patients with a history of ARF are at high risk for recurrence and progression of RHD 
with repeated episodes of GAS pharyngitis.  Therefore, antibiotic therapy is required 
to eradicate GAS at the time of diagnosis.  In addition, patients should 
receive prophylaxis with intramuscular benzathine penicillin G every 4 weeks to 
prevent recurrence.  The total duration of antibiotic prophylaxis depends on the 
severity of heart disease at presentation.  In a patient who has mild mitral 
regurgitation, he should also be monitored every 6-12 months for signs of left 
ventricular dysfunction, in which case valve replacement may be an option. 

………….. 

Methotrexate is a folate antimetabolite typically used for neoplasms and 
rheumatologic disease.  Although it is commonly used for rheumatoid arthritis, it 
does not treat ARF or RHD. 

Mitral stenosis is a common presentation of RHD decades after the initial episode of 
ARF, and it can cause atrial fibrillation due to a dilated left atrium.  Beta blockers (eg, 
metoprolol) and warfarin may be required in this situation but are not indicated in a 
patient who has no mitral stenosis or atrial fibrillation. 

Penicillin is needed in patients with a history of ARF to prevent future episodes of 
GAS pharyngitis.  Failure to provide antimicrobial prophylaxis may lead to 
progression of RHD. 



Pericardial 
effusion 

A patient with recent cardiac surgery developed tachycardia, tachypnea, 
distant heart sounds, and enlargement of the cardiac silhouette on chest x-ray, 
suggestive of pericardial effusion.  A pericardial effusion occurs when inflamed 
pericardial cells produce increased fluid, which accumulates in the pericardial sac 
around the heart.  This is common a few weeks after cardiac surgery due to 
immune-mediated inflammatory damage to the pericardium (ie, postpericardiotomy 
syndrome). 

Small pericardial effusions are usually asymptomatic because the pericardium 
stretches to accommodate the fluid.  However, larger effusions can compress the 
heart and impair cardiac filling.  Infants can develop decreased appetite and 
vomiting whereas older children may present with pericardial friction rub and 
pleuritic chest pain.  Fever may be present due to inflammation, 
and tachypnea and tachycardia occur in response to decreased cardiac output.  The 
effusion obscures auscultation, causing distant, "muffled" heart sounds on 
examination. 

Fluid accumulation around the heart causes an enlarged cardiac silhouette on chest 
x-ray. Costophrenic angles remain sharp unless there is an accompanying pleural 
effusion, and the stomach bubble is a normal finding that can be 
seen.  Echocardiogram confirms the diagnosis.  Patients with signs of hemodynamic 
compromise should undergo drainage of pericardial fluid. 



…….. 

Congestive heart failure (CHF) is a 
complication of congenital heart disease 
that can present with poor feeding and 
tachycardia.  However, pulmonary vascular 
congestion (represented in an adult patient 
in the exhibit) and interstitial edema would 
be expected on chest x-ray. 

Children with congenital heart disease are at 
increased risk for bacterial 
endocarditis.  Presentation includes fever 

and tachycardia; however, a new murmur, not distant heart sounds, would be 
present on examination.  Other findings consistent with endocarditis include 
petechiae, splinter hemorrhages, and Janeway lesions. 

Mediastinitis can complicate heart surgery; it presents with fever, tachycardia, and 
sternal wound erythema and drainage.  Chest x-ray may show mediastinal widening 
(often absent in postoperative mediastinitis), not an enlarged cardiac silhouette. 

Pulmonary embolism can present with tachycardia, tachypnea, hypoxia, and right 
heart failure.  Chest x-ray is usually normal. Hypoxia is typical of hypoplastic left 
heart syndrome following the first palliative surgery and is not indicative of 
pulmonary embolism. 

ALLERGY AND IMMUNOLOGY 
Hyper IgM 
syndrome 

Mild respiratory infections are common in childhood and can occur up to 10 times a 
year, especially with day care exposure. Severe and recurrent sinopulmonary 
infections (including intubation, tympanostomy tubes, and poor growth) that are 
concerning for humoral immunodeficiency. CBC with differential, lymphocyte T and 
B cell subsets, and serum IgG, IgA, and IgM are important screening tests. HIV 
infection should also be excluded. 

The low serum IgA and IgG in combination with the markedly elevated IgM is 
concerning for hyper-IgM syndrome, which is due to an X-linked genetic defect in 
the CD40 ligand (CD40L). The CD40L is present on T cells and binds to CD40 
expressed on B cells, which induces a change in B cell production of IgM to other 
immunoglobulins (class switching).  The absence of the CD40 ligand prevents class 
switching, leading to elevated IgM levels and a deficiency of all other 
immunoglobulin types.  CD40 ligand deficiency also inhibits plasma cell formation, 
which contributes to poor response to infection and immunization. 



 

Patients with hyper-IgM syndrome have recurrent sinopulmonary infections (eg, 
acute otitis media, pneumonia, sinusitis) with encapsulated bacteria.  They also tend 
to have more frequent viral infections and increased risk of opportunistic infections, 
such as Pneumocystis jirovecii pneumonia (PJP/PCP). Growth impairment can result 
from high energy expenditure and poor intake during illness.  

Treatment includes antibiotic prophylaxis and interval administration of intravenous 
immunoglobulin (IVIG). 

………………… 

Bruton (or X-linked) agammaglobulinemia presents in a similar manner to the other 
humoral immunodeficiency syndromes.  It is characterized by low IgG, IgM, and IgA 
as well as low or absent B lymphocytes; B cell concentration is normal in hyper-IgM 
syndrome. 

Common variable immunodeficiency (CVID) is characterized by low levels of IgG, 
IgM, and IgA in the setting of a normal B lymphocyte count.  It is most commonly 
diagnosed in adolescents or young adults. 

Selective IgA deficiency is one of the most common immunodeficiency 
syndromes.  Most patients are asymptomatic, but some have recurrent respiratory, 
gastrointestinal, and/or urogenital infections.  Serum IgA is low, whereas IgM is 
normal. 



Medical child abuse (also known as factitious disorder imposed by another, or 
formerly called Munchausen syndrome by proxy) is a form of child abuse during 
which a caregiver induces illness (eg, putting contaminated material in a child's ears) 
or fabricates a history of recurrent symptoms.  The child may undergo repeated 
procedures, medication courses, and/or hospitalizations with no objective 
abnormalities detected. 

Patients with selective IgG subclass deficiencies usually have recurrent infections, 
low or normal total IgG, and normal IgM. 

The normal physiologic nadir of maternally derived antibody is age 3-6 months in 
term infants.  Low serum IgG levels after age 6 months is termed transient 
hypogammaglobulinemia of infancy, and it usually resolves by age 12 months.  B 
and T lymphocyte counts and IgA and IgM levels are normal (only IgG is low). 

XLA 

A child has recurrent sinopulmonary infections, markedly low serum 
immunoglobulins, and few B lymphocytes (given by: Total lymphocytes – T cell 
lymphocytes = B cell lymphocytes).  These findings are consistent 
with Bruton agammaglobulinemia (or X-linked agammaglobulinemia [XLA]), a 
recessive disorder characterized by a defect in tyrosine kinase in B cells.  This defect 
results in failed development of bone marrow pre-B cells into mature circulating B 
cells, which also leads to low immunoglobulin production. 

When protection from maternally-derived transplacental IgG antibodies wanes at 
age 3-6 months, patients with XLA develop recurrent sinopulmonary (eg, acute otitis 
media, pneumonia) and gastrointestinal (eg, Salmonella, Campylobacter) infections 
that can be severe or chronic. Physical examination in older children with XLA shows 
underdeveloped lymphoid tissue (eg, tonsils, lymph nodes).  However, these tissues 
are not prominent even in healthy children until after age 2 years.  



Therapy includes intravenous immunoglobulin (IVIG) administration and 
prophylactic antibiotics. 

……………………. 

Common variable immunodeficiency (CVID) can present in a similar manner to XLA; 
however, patients with CVID present with less severe symptoms after 
adolescence.  Serum immunoglobulin concentrations are decreased, but B cell 
concentrations are normal. 

DiGeorge syndrome (22q11.2 deletion syndrome) can present with the classic triad 
of congenital heart disease (CHD), T cell deficiency, and hypocalcemia.  Impaired T 
cell production leads to deficient cellular immunity (eg, recurrent viral and fungal 
infections).  However, B cell concentrations are not affected. 

Severe combined immunodeficiency (SCID) is caused by impaired T cell development 
and subsequent B cell dysfunction.  Affected patients present with life-threatening 
bacterial, viral, fungal, and opportunistic infections in infancy.  T and B cell 
concentrations are markedly decreased in SCID. 

Transient hypogammaglobulinemia of infancy is characterized by decreased IgG, 
variable IgM, and normal IgA and B cell concentrations.  Affected patients present 
with increased sinopulmonary and gastrointestinal infections that are usually mild 
rather than life-threatening.  Immunoglobulin levels generally normalize by age 9-15 
months. 

 

History of recurrent sinopulmonary and gastrointestinal infections beginning after 
age 6 months along with his small tonsils suggest X-linked 
agammaglobulinemia (XLA). Low B cell concentrations lead to small or absent 
lymphoid tissue (eg, tonsils, adenoids) on physical examination and low or absent 
serum immunoglobulin concentrations.  Infants with XLA are predisposed to 
recurrent sinopulmonary infections with encapsulated organisms such as H 
influenzae and S pneumoniae due to impaired humoral immunity response. The 
absence of IgA leads to increased risk for gastrointestinal infections 
(eg, Giardia). Patients usually present after age 6 months, when protection from 
maternally-acquired IgG begins to wane. 



Treatment of XLA is based on restoring serum immunoglobulin concentrations, 
which is accomplished by administering monthly intravenous 
immunoglobulin.  Antibiotics are given for infections and may be given 
prophylactically if intravenous immunoglobulin alone is unsuccessful.  Live vaccines 
are contraindicated in XLA; other vaccines are not contraindicated but are incapable 
of generating a meaningful antibody response in patients with XLA. 

……….. 

Adenosine deaminase (ADA) deficiency is one of several gene defects resulting in 
impaired T cell development and causing SCID. Affected patients present with 
severe, recurrent viral, fungal (eg, Candida), and bacterial infections and failure to 
thrive. 

Patients with complement deficiencies are at increased risk for disseminated 
bacterial infections, particularly with encapsulated bacteria (eg, S pneumoniae, N 
meningitidis).  Giardia infection is not associated with complement deficiencies. 

Selective IgA 
deficiency 

A patient has a history of 
recurrent pneumonia, 
atopy (eg, asthma, 
eczema), and an 
anaphylactic reaction 
during blood 
transfusion.  These findings 
are highly suggestive 
of selective IgA deficiency, 
the most common primary 
immunodeficiency.  Serum 
IgA levels are low or 
undetectable due to failure 
of B cells to differentiate 
into IgA-secreting plasma 

cells; serum IgG and IgM levels are normal.  Although most patients with IgA 
deficiency are asymptomatic, some have recurrent sinopulmonary (eg, sinusitis, 
pneumonia) and gastrointestinal infections (eg, Giardia) due to absence of 
secretory IgA as a mucosal barrier.  Concomitant atopic and autoimmune disorders 
(eg, systemic lupus erythematosus [SLE], celiac disease) are common. 

Patients with severe IgA deficiency can form IgE antibodies directed against IgA 
(anti-IgA antibodies).  When transfused with blood products (eg, red blood cells 
[RBCs], platelets, fresh frozen plasma [FFP]) containing small amounts of IgA, these 
patients can develop potentially fatal anaphylaxis.  Therefore, patients with severe 
IgA deficiency should wear medical alert bracelets and receive blood products that 
are washed of residual plasma or from an IgA-deficient donor. 

…………….. 



Bacterial contamination results from bacteria entering the blood component during 
processing.  When these bacteria are introduced during the transfusion, they can 
cause septic shock (fever, chills, hypotension) but do not cause anaphylaxis. 

Blood group (eg, ABO, Rh, minor antigen) incompatibility, which is less common with 
donor O-negative blood, causes an acute hemolytic reaction.  Common findings are 
fever, flank pain, and hemoglobinuria. 

Cystic fibrosis (CF) is characterized by abnormal sodium and chloride transport 
leading to pancreatic insufficiency and chronic, severe respiratory 
disease.  Abnormal antibody production and transfusion reactions are not associated 
with CF. 

Patients with hyper-IgM syndrome (high IgM; low IgA, IgG) and X-linked (Bruton) 
agammaglobulinemia (low IgA, IgG, IgM) can also present with recurrent 
sinopulmonary infections in childhood.   

Wiskott-Aldrich syndrome classically presents in infancy with recurrent 
sinopulmonary infections, eczema, and thrombocytopenia. 

SCID A patient has recurrent 
and severe infections, 
failure to thrive (FTT), and 
lymphopenia (CD19+ = B 
cells, CD3+ = T 
cells).  These findings are 
consistent with severe 
combined 
immunodeficiency (SCID). 
SCID is a severe primary 
immunodeficiency caused 
by one of several gene 
defects leading to failure 
of T cell 

development.  Without cellular immunity, patients with SCID are at high risk for 
infections with viruses, fungi (eg, Candida [thrush]), and opportunistic pathogens 
(eg, Pneumocystis jirovecii).  The loss of helper T cell function also causes B cell 
dysfunction (ie, impaired humoral immunity) and recurrent sinopulmonary bacterial 
infections (eg, pneumonia, otitis media).  In addition to infection, failure to 
thrive (FTT) and chronic diarrhea in infancy are typical. 

Stem cell transplantation is the only definitive therapy and should be performed as 
early as possible.  Replacement of defective immature T cells with normal 
hematopoietic cells allows the development of a functional immune system.  SCID is 
usually fatal in early childhood unless transplantation is performed. 

…………….. 

Antiretroviral therapy (ART) is used to treat patients with HIV infection.  Perinatal 
HIV infection can present in a similar manner (eg, recurrent and severe infections, 



failure to thrive [FTT], lymphopenia) to SCID, but SCID patients’ HIV tests are 
negative. 

Intravenous immunoglobulin (IVIG) and broad-spectrum antibiotic therapy are short-
term management options for SCID while awaiting transplantation. IVIG can be used 
for long-term therapy in certain humoral immunodeficiency syndromes (eg, X-linked 
agammaglobulinemia [XLA], common variable immunodeficiency [CVID]). 

Live, attenuated vaccines (eg, measles-mumps-rubella [MMR], varicella) are 
contraindicated in SCID as they can cause severe or fatal disease.  Inactivated 
vaccines are not contraindicated but will not result in protective immunity due to 
poor humoral response. 

Recurrent infections, failure to thrive (FTT), hypogammaglobulinemia, and markedly 
low T cell counts are findings consistent with severe combined 
immunodeficiency (SCID), a disorder of defective T cell development leading to 
severe B cell dysfunction. The absence of T cells causes severe defects in cellular 
immunity, increasing the risk for infection due to viruses, fungi, and opportunistic 
pathogens (eg, PCP/PJP). The loss of CD4+ T cells also leads to B cell (humoral 
immunity) dysfunction, increasing the risk for sinopulmonary and gastrointestinal 
bacterial infections. In addition to infection, chronic diarrhea and failure to thrive 
(FTT) in infancy as well as absence of lymphoid tissue on examination are typical. 

Laboratory findings of SCID include lymphopenia and 
hypogammaglobulinemia. Stem cell transplant is the only treatment and should be 
performed as early as possible. Therefore, SCID is included in routine newborn 
screening in the United States and is detected by the absence of T cell receptor 
excision circles (TCRECs; circular DNA excreted by developing T cells in the thymus) 
in dried blood. 

………………….. 

Bruton (or X-linked) agammaglobulinemia is characterized by absent B cells, low 
serum immunoglobulins, and normal T cell concentrations.  Patients present with 
recurrent sinopulmonary and gastrointestinal infections; examination shows an 
absence of lymphoid tissue. 

CVID causes recurrent sinopulmonary or gastrointestinal bacterial infections due to 
hypogammaglobulinemia.  In contrast to Bruton agammaglobulinemia, CVID is less 
severe and presents at a later age with normal T cell and B cell counts. 

CGD 
Chronic granulomatous disease (CGD) 

Clinical features 

• Majority of cases X-linked recessive 
• Recurrent pulmonary & cutaneous infections 
• Catalase-positive pathogens (eg, Staphylococcus 

aureus, Serratia, Burkholderia, Aspergillus) 

Diagnosis 
• Neutrophil function testing 

o Dihydrorhodamine 123 test 
o Nitroblue tetrazolium test 



A patient has recurrent skin abscesses, S aureus infection, and failure to thrive (FTT); 
a male sibling died from Serratia infection.  This presentation suggests an X-linked 
immunodeficiency (primarily affecting male patients), most likely chronic 
granulomatous disease (CGD). 

CGD involves abnormalities of the enzyme NADPH oxidase, which is responsible for 
the "respiratory burst" (formation of superoxide radicals).  Patients have decreased 
production of superoxide anions, so phagocytes migrate to and surround infection 
sites but are unable to neutralize invading organisms, resulting in characteristic 
granuloma formation and susceptibility to infections with fungal organisms 
and catalase-positive bacteria (eg, S aureus, Serratia).  Diagnosis is made by the 
dihydrorhodamine 123 test or the nitroblue tetrazolium (NBT) test.  There is no 
specific treatment for CGD.   

Management is focused on infection prevention (prophylaxis against bacterial and 
fungal pathogens) and appropriate detection and treatment of infections that do 
arise. 

………………… 

Cyclic bone marrow suppression results in cyclic neutropenia.  Unlike CGD, fever and 
illness typically occur in predictable patterns every 2-5 weeks and are usually 
associated with oral lesions (eg, aphthous ulcers).  Although bacterial infections may 
occur, Serratia is not typical.  Failure to thrive (FTT) is not characteristic. 

Destruction of CD4+ lymphocytes occurs in HIV infection, which can cause FTT and 
recurrent infections.  However, other manifestations (eg, lymphadenopathy, 
hepatosplenomegaly, diarrhea, rashes) are often seen.  Opportunistic infections may 
occur, although Serratia is uncommon; and this patient's mother would likely be 
symptomatic from HIV if her viral load were high enough to infect multiple children. 

Failure of membrane attack complex (MAC) formation is the hallmark of terminal 
complement deficiency (C5-C9).  However, patients with this condition are 
susceptible to Neisseria (rather than S aureus or Serratia) infections, and failure to 
thrive (FTT) and recurrent abscesses are not typical features. 

Hypersecretion of IgE (Hyper-IgE syndrome, Job syndrome) presents with recurrent 
skin abscesses, pulmonary infections, and S aureus infections.  However, 
characteristic facial features (eg, broad nose) and bony abnormalities (eg, scoliosis) 
are typical, and inheritance is often autosomal dominant (AD; so parental history 
would be expected). 

Hypogammaglobulinemia in 2 male siblings could be seen in X-linked 
agammaglobulinemia (XLA).  However, typical infections include sinopulmonary 
infections and bacteremia.  Recurrent abscess formation and Serratia infections are 
less typical. 

Impaired neutrophil chemotaxis is seen in leukocyte adhesion deficiency 
(LAD).  Patients are susceptible to recurrent infections, including S aureus; however, 
pus formation is unusual, and inheritance is usually autosomal recessive (AR), so 
presentation is not gender-specific. 



Pulmonary abscess and recurrent cutaneous abscesses with organism-filled 
neutrophils are consistent with chronic granulomatous disease (CGD). CGD is a 
primary immunodeficiency syndrome caused by a mutation that prevents phagocytic 
oxidative burst (formation of H2O2) and therefore impairs intracellular killing by 
phagocytes.  CGD is most commonly inherited in an X-linked recessive (XLR) manner. 

Patients with CGD experience recurrent infections starting early in life and are 
particularly susceptible to catalase-positive organisms (eg, S 
aureus, Aspergillus).  The lungs (eg, pneumonia, empyema) and skin/soft tissue (eg, 
abscesses, lymphadenitis) are the most common sites of infection.  Phagocytic cells 
filled with bacteria are a frequent finding on Gram stain.  The diagnosis is initially 
made by testing neutrophil function via detection or absence of an oxidative burst 
(eg, dihydrorhodamine 123 or nitroblue tetrazolium test [NBT]).   

Patients with CGD should receive lifelong antimicrobial prophylaxis, and interferon 
gamma can be used to boost intracellular killing in severe cases. 

………………… 

Low B cell concentrations and immunoglobulin levels are characteristic of X-linked 
(Bruton) agammaglobulinemia (XLA).  Patients present with recurrent 
sinopulmonary and gastrointestinal infections.  

CH50 assays are used to determine total complement concentration.  Complement 
deficiencies present with recurrent infections from encapsulated bacteria, 
particularly Neisseria.   

T cell concentrations are markedly low in SCID as well as in 22q11.2 deletion 
(DiGeorge syndrome).  DiGeorge syndrome, definitively diagnosed by fluorescence 
in situ hybridization (FISH), also presents with dysmorphic facies, developmental 
delays, and hypocalcemia (due to parathyroid hypoplasia). 

Recurrent skin and soft tissue abscesses with a variety of catalase-positive organisms 
are consistent with chronic granulomatous disease (CGD).  CGD is caused by a gene 
defect in the NADPH oxidase enzyme complex, leading to an inability to form 
hydrogen peroxide and impaired intracellular killing in phagocytes.  Patients with 
CGD classically present with recurrent, severe cutaneous and pulmonary infections 
with catalase-positive bacterial and fungal organisms (eg, S aureus, Serratia, 
Burkholderia, Aspergillus, Nocardia).  Other common infections include suppurative 
adenitis and osteomyelitis. 

Leukocyte, platelet, and B and T cell concentrations are normal in CGD.  The 
diagnosis is made by oxidative burst testing (eg, dihydrorhodamine or nitroblue 
tetrazolium testing) and confirmed by gene testing.  Patients with CGD should 
receive antimicrobial prophylaxis with trimethoprim-sulfamethoxazole and 
itraconazole.  Patients with severe phenotypes benefit from interferon-gamma 
injections. 

…………………. 

Chediak-Higashi syndrome is an autosomal recessive (AR) disorder characterized by 
partial oculocutaneous albinism and recurrent cutaneous infections.  S 



aureus and S pyogenes are common. Burkholderia and Serratia infections are 
inconsistent with Chediak-Higashi syndrome. 

Leukocyte adhesion deficiency (LAD) is characterized by impaired neutrophil 
migration to the site of infection.  Affected patients present with delayed umbilical 
cord separation, recurrent non-purulent skin infections, severe periodontitis, and 
marked neutrophilia. 

Wiskott-Aldrich syndrome (WAS) is an X-linked recessive (XLR) disease characterized 
by eczema, thrombocytopenia, and recurrent infections.  

CVID 
Common variable immunodeficiency (CVID) 

Manifestations 

• Recurrent respiratory (eg, pneumonia, sinusitis, otitis) 
& GI (eg, Salmonella, Campylobacter) infections 

• Autoimmune disease (eg, RA, thyroid disease) 
• Chronic lung disease (eg, bronchiectasis) 
• GI disorders (eg, chronic diarrhea, IBD-like conditions) 

Diagnosis 
• ↓↓ IgG, ↓ IgA/IgM 
• No response to vaccination 

Management • Immunoglobulin (Ig) replacement therapy 

GI = gastrointestinal; IBD = inflammatory bowel disease; RA = rheumatoid 
arthritis. 

A girl has had episodes of sinusitis, streptococcal bacteremia, and Giardia 
lamblia infection, as well as failure to thrive (FTT) and a history of asthma.  This 
presentation is most suggestive of common variable immunodeficiency (CVID).  In 
CVID, abnormal B-cell differentiation results in deficiency of multiple 
immunoglobulin classes (IgG and either IgA, IgM, or both).  Affected patients are at 
risk for recurrent respiratory infections, frequently from encapsulated organisms 
such as S pneumoniae and H influenzae.  Many patients have Giardia lamblia 
infection.  In some cases in which T-cell immunity is also affected, patients are also 
at increased risk for enteroviral encephalitis.  Failure to thrive (FTT) and chronic 
respiratory problems (eg, asthma, bronchiectasis) are common.  CVID can present in 
childhood (around puberty) or, more commonly, in adulthood (age 20-40). 

Management of CVID is focused on avoiding infection, so the mainstay of treatment 
is intravenous immunoglobulin (IVIG) infusion.  Early initiation of therapy may 
prevent some complications of chronic infection.  Patients with CVID have increased 
risk of autoimmune disease and certain malignancies regardless of treatment. 

……………. 

Antiviral and antifungal prophylaxis is important in the management of patients with 
certain impairments in cellular immunity, such as T-cell or phagocytic disorders (eg, 
CGD, SCID), or transplant patients receiving immunosuppressive 
medications.  Because cellular immunity is usually adequate in CVID, patients do not 
routinely require antiviral or antifungal prophylaxis. 



In DiGeorge syndrome, lack of thymic tissue prevents maturation of hematopoietic 
precursors, so cultured thymic transplant can be curative.  However, DiGeorge 
syndrome typically presents with dysmorphic facial features, palatal defects, cardiac 
abnormalities, disorders of calcium metabolism, developmental delays, and 
lymphopenia. 

Hematopoietic stem cell transplant is used in Wiskott-Aldrich syndrome and 
SCID.  Wiskott-Aldrich syndrome, an X-linked condition characterized by impaired 
cytoskeleton changes, can cause recurrent infections but is also associated with 
eczema and microthrombocytopenia with bleeding.  Although SCID can cause 
recurrent infections and diarrhea, the infections typically begin early in infancy, 
diarrhea is typically chronic, and patients often have rash, leukopenia, and infection 
after live vaccines. 

Immunomodulators such as interferon gamma are used in CGD, which is due to 
impaired phagocyte function and causes recurrent skin infections, skin abscesses, 
lung abscesses, and fungal infections. 

LAD A presentation of 
recurrent 
bacterial 
infections, severe 
periodontitis, 
and marked 
leukocytosis is 
consistent 
with leukocyte 
adhesion 

deficiency (LAD). LAD is caused by defective integrins on the leukocyte surface, 
which normally allow neutrophils to adhere to vascular endothelium, exit the 
vasculature, and migrate to areas of infection or inflammation. 

Lack of neutrophil migration in LAD results in recurrent skin (eg, cellulitis, abscess, 
omphalitis) and mucosal (eg, periodontal) infections as well as poor wound healing. 
Examination shows inflammation with a notable lack of purulence.  Biopsy of 
infected tissue is devoid of neutrophils and culture often grows S aureus or Gram-
negative bacilli (GNB).  Peripheral serum studies show marked leukocytosis 
and neutrophilia, particularly during episodes of infection.  Classically, the first 
presenting sign of LAD is delayed umbilical cord separation (age >3 weeks). 

…………….. 

Patients with complement deficiencies: Cutaneous infections and neutrophilia are 
not seen. 

Patients with CGD do not have neutrophilia. 

 

 



Hereditary 
angioedema Hereditary angioedema 

Pathophysiology 
• C1 inhibitor deficiency/dysfunction 
• Excessive bradykinin 

Clinical features 

• Swelling (eg, face, extremities, genitalia) without 
urticaria 

• Laryngeal edema 
• Colicky abdominal pain, vomiting, diarrhea 

Diagnosis 
• Low C4 level 
• Low C1 inhibitor protein or function 

Management • C1 inhibitor concentrate 

Hereditary angioedema is a condition characterized by recurrent edema WITHOUT 
associated pruritus or urticaria.  This autosomal dominant (AD) disorder is typically 
caused by a deficiency in or dysfunction of C1 inhibitor (previously referred to as C1 
esterase inhibitor). A C1 inhibitor defect leads to elevated bradykinin, which causes 

edema. 

Hereditary angioedema typically presents in late childhood or adolescence with an 
acute onset of swelling after a dental procedure, stress, or trauma. The face, limbs, 
and genitalia are most commonly affected.  Bowel wall edema presents as colicky 
abdominal pain, vomiting, and diarrhea.  However, the most life-threatening risk is 
laryngeal edema, which can cause laryngospasm and airway obstruction. 

Diagnosis is confirmed by complement testing.  Exaggerated cleavage of C4 by C1 
complex causes depressed C4 levels, and low levels of C1 inhibitor protein or C1 
inhibitor function (quantity or quality) confirm the diagnosis.   



Treatment of acute swelling typically involves C1 inhibitor concentrate; a bradykinin 
antagonist (eg, icatibant) or kallikrein inhibitor (eg, ecallantide) may be effective in 
resistant cases. 

………….. 

Antibody-mediated (type II) hypersensitivity is seen with immune hemolytic anemia 
and Rh hemolytic disease of the newborn.  IgG or IgM antibodies react with cell-
bound antigens, leading to complement activation and cell destruction.  Swelling is 
not associated with type II reactions. 

The most common examples of cell-mediated (type IV) hypersensitivity are the 
tuberculin skin test and allergic contact dermatitis.  Direct contact of the allergen 
with the skin causes dermal inflammation and a localized rash after a latent period 
of 1-2 days. 

ACE inhibitors can cause elevated bradykinin, resulting in angioedema. Development 
of these episodes following periods of stress (eg, dental procedure, examinations) 
makes hereditary angioedema more likely. 

IgE-mediated (type I) hypersensitivity, as seen with anaphylaxis, is caused by mast 
cell and basophil degranulation.  Acute onset of swelling may occur, but pruritus and 
urticaria are also expected. 

Immune complex–mediated (type III) hypersensitivity can be seen in serum 
sickness.  Antibody complexes activate the complement cascade wherever the 
immune complexes deposit.  Joint swelling, fever, and rash are typical findings. 

Anaphylaxis 
Anaphylaxis 

Triggers 
• Food (eg, nuts, shellfish) 
• Medications (eg, β-lactam antibiotics) 
• Insect stings 

Clinical 
manifestations 

• Cardiovascular 
o Vasodilation → hypotension & tissue edema 
o Tachycardia 

• Respiratory 
o Upper airway edema → stridor & hoarseness 
o Bronchospasm → wheezing 

• Cutaneous 
o Urticarial rash, pruritus, flushing 

• Gastrointestinal 
o Nausea, vomiting, abdominal pain 

Treatment 

• Intramuscular epinephrine 
• Airway management & volume resuscitation 
• Adjunctive therapy (eg, antihistamines, 

glucocorticoids) 



Facial and periorbital swelling, conjunctival erythema, wheals, and a sensation of 
tightness in the throat is consistent anaphylaxis.  Anaphylaxis is a life-threatening 
syndrome caused by the sudden, massive degranulation of mast cells and 
basophils.  Most cases of anaphylaxis occur due to type I hypersensitivity to an 
allergen, including foods, insect stings, and medications (e.g., on amoxicillin).  New 
allergies and anaphylaxis may develop at any age. 

Anaphylaxis is a multisystem disease that usually affects ≥2 organ systems.  Most 
(>90%) cases are associated with skin or mucosal manifestations, including swelling 
of the lips or tongue, urticaria, pruritus, or flushing.  In fact, the most common 
diagnostic criterion requires skin/mucosa involvement associated with either cardiac 
(eg, hypotension, tachycardia) or respiratory (eg, wheeze, sensation of throat 
closure, nasal discharge) manifestations.  Other common manifestations include 
gastrointestinal (eg, abdominal pain, vomiting), neurologic (eg, confusion, seizure), 
and ocular (eg, conjunctival erythema, periorbital edema) involvement. 

Management includes the prompt administration of intramuscular epinephrine, 
which has agonist effects on the alpha-1 and beta-2 receptors, resulting in 
vasoconstriction (which increases blood pressure and reduces edema) and 
bronchodilation (which relieves bronchospasm), respectively. 

………… 

Liposomal amphotericin B is used for invasive fungal infections, including some cases 
of fungal sinusitis. Progression of a fungal infection would likely result in facial pain, 
fever, and changes in mental status. 

Antihistamines (eg, diphenhydramine) and systemic glucocorticoids are sometimes 
used as an adjunctive agent in anaphylaxis.  Antihistamines help relieve hives and 
pruritus; however, they do not prevent the life-threatening manifestations of 
anaphylaxis (eg, respiratory obstruction, hypotension).  Glucocorticoids have a slow 
onset of action (hours); although they were thought to prevent recurrent 
anaphylaxis, this has largely been unsupported in studies.  Epinephrine should be 
used prior to either medication to prevent progression of symptoms. 

DTaP 
Diphtheria–tetanus–acellular pertussis (DTaP) immunization 

Components 
• Diphtheria toxoid 
• Tetanus toxoid 
• Conjugated pertussis antigen (pertactin) 

Schedule 

• 5 doses given at ages: 
o 2, 4 & 6 months 
o 15-18 months 
o 4-6 years 

Contraindications 
• Encephalopathy after previous dose 
• Anaphylaxis to vaccine component 

The diphtheria–tetanus–acellular pertussis (DTaP) vaccine is a combination vaccine 
containing acellular pertussis antigen with diphtheria and tetanus 



toxoids.  Combination vaccines are safe, effective at preventing infection, and 
beneficial in reducing the number of needlesticks required (resulting in decreased 
pain and improved compliance).  Children should receive 5 doses of the inactivated 
DTaP vaccine at ages 2, 4, and 6 months; 15-18 months; and 4-6 years. 

The risk of an adverse reaction to the DTaP vaccine is low and generally includes 
minor erythema/swelling at the injection site and/or fever.  Seizure, triggered by 
fever or by the pertussis vaccine component, is rare and is typically short (<5 
minutes) and self-limited.  Patients with a family history of febrile seizures or 
epilepsy may be at increased risk.  However, neither personal nor family history of 
seizures is a contraindication to immunization.  Specifically, uncomplicated seizure 
following vaccine administration is not a contraindication to future vaccination.  The 
benefit of DTaP vaccination, especially in the setting of a pertussis outbreak, 
outweighs the unlikely risk of significant side effects. 

The DTaP vaccine is contraindicated in a few 
circumstances.  When anaphylaxis develops following DTaP administration, the 
patient should not receive future doses.  In addition, unstable neurologic 
disorders (eg, infantile spasms, uncontrolled epilepsy) and encephalopathy (ie, 
coma, decreased level of consciousness [LeOC], prolonged seizures [>5 mins]) within 
a week of DTaP vaccine administration are contraindications to the combination 
vaccine; as a result, diphtheria and tetanus toxoids should be administered without 
pertussis. 

Postexposure antibiotic prophylaxis is indicated for close contacts (eg, household, 
day care) of anyone with pertussis within the last 21 days ONLY. 

Vaccination It is estimated that over 90% of children in the United States have received all major 
vaccinations by the time they enter school, and public health personnel continue 
their efforts to increase this number.  "Herd immunity" is an extremely successful 
principle whereby the disease resistance of the vaccinated majority indirectly 
confers protection on the disease-susceptible minority, preventing morbidity from 
major illness.  Individuals who are unvaccinated or partially vaccinated remain at 
increased risk and can affect the strength of herd immunity, which is exemplified by 
recent outbreaks in pertussis and measles. 

Currently, all states allow medical exemption from vaccination (eg, allergy to vaccine 
components).  Some states also allow for exemption based on a parent's religious 
and/or personal beliefs.  If a child is unvaccinated and is not exempt, he/she may not 
be able to enroll in day care or school, depending on the state.  The physician 
must respect the mother's decision but is obligated to inform her about the health-
associated risks and benefits as well as the potential consequences (school 
enrollment).  The discussion should be fully documented in the medical record. 

…………. 

Physicians do not report cases of vaccination refusal.  Although health departments 
are interested in recording the incidence of specific conditions (eg, measles), they do 
not track or enforce immunization against such diseases. 



Although there are opposing views and much controversy regarding the risks and 
benefits of vaccination, court orders are generally reserved for cases in which 
parents refuse life-saving treatment for children.  Court-mandated vaccinations 
could be appropriate in the case of disease outbreak, for instance.  However, a 
physician generally would not pursue a court order as a preventive measure when 
the risk of acquiring an illness is quite low. 

Immunizing the children without consent from the mother would be appropriate 
only if they were in imminent danger. 

The physician could ask what the father thinks of vaccination, as part of the 
discussion, but not in an attempt to undermine the mother's authority.  There has 
been no mention of the children's father and it is not clear whether he is involved in 
their lives.  Therefore, insisting on speaking with the father could be perceived as 
patronizing and jeopardize any existing doctor-patient relationship. 

Standard pediatric immunizations in the United States 

Inactivated (killed) 
• Polio 
• Hepatitis A 

Toxoid (inactivated toxin) • Diphtheria, tetanus 

Live attenuated 

• Rotavirus 
• Measles 
• Mumps 
• Rubella 
• Varicella 

Subunit/conjugate 

• Hepatitis B 
• Pertussis 
• Haemophilus influenzae type B 
• Pneumococcal 
• Meningococcal 
• Human papillomavirus 
• Influenza (injection) 

Premature infants are at high risk of complications from vaccine-preventable 
diseases due to immature immune systems.  Vaccinations for preterm infants should 
not be delayed; they are safe and proven to induce an adequate antibody response 
to confer immunity.  In addition, mild intercurrent illness is not a contraindication 
to vaccination.  Therefore, medically stable premature infants should 
receive routine immunizationson the same schedule as full-term infants, based on 
their chronologic age (age since birth). 

A premature infant w/ a chronologic age of 6 weeks should receive the hepatitis B 
(second dose), rotavirus, tetanus, diphtheria, acellular pertussis, Haemophilus 
influenzae type B (HiB), pneumococcal, and inactivated polio vaccines at 2 months 
chronologic age. 



………….. 

Corrected age, or age adjusted for gestation, is considered when assessing a 
premature infant's growth and developmental milestones, but it does not determine 
timing of vaccine administration. 

Preterm infants can mount appropriate immunologic responses to 
vaccines.  Measuring titers of IgG antibodies to evaluate responsiveness to antigens 
is unnecessary. 

The first hepatitis B vaccine is administered when the patient weighs ≥2 kg (4 lb 6 
oz), typically at birth.  All other vaccines are administered based on chronologic age. 

Live attenuated vaccines are withheld in immunocompromised patients.  The first 
dose of live measles, mumps, rubella, and varicella vaccines is typically administered 
around age 1 year. 

Rotavirus vaccine Rotavirus is the most common cause of gastroenteritis in infants and young children 
worldwide.  The virus is highly contagious and is transmitted by the fecal-oral 
route through direct contact and through fomites.  The typical course of illness 

consists of fever, vomiting, 
and watery osmotic 
diarrhea.  Affected children often 
suffer from severe dehydration. 

The rotavirus vaccine is the best 
defense against rotavirus 
gastroenteritis and prevents most 
cases of infection.  The vaccine 

series is typically administered at age 2-6 months and has dramatically reduced the 
incidence of rotavirus-related hospitalizations and deaths globally.  This live 
attenuated virus vaccine (LAVV) can be administered safely with routine inactivated 
vaccinations. Although the vaccine is generally well tolerated, caregivers should be 
advised about the small risk of intussusception. The mechanism is not clear but may 
be related to rates of viral replication in the intestines. Infants with a history of 
intussusception should not receive the vaccine.  In most other infants, the benefit of 
disease prevention outweighs the low probability of intussusception. Therefore, 
vaccination against rotavirus is recommended in the absence of contraindications 
(Table). 

Although there have been newer versions of the rotavirus vaccine, a history of 
intussusception (previously considered a precaution to vaccine administration) is still 
currently considered a contraindication. 

………………. 

In general, the administration of multiple vaccinations in a single office visit is safe 
and increases vaccine compliance and optimal protection at a young age.  LAVVs can 
be administered on the same day (eg, MMR and varicella); however, because such 
vaccines need to replicate to result in an immune response, administration of 



subsequent LAVVs should be delayed by ~4 weeks due to possible interference of 
immune response. 

In comparison to formula-fed infants, breastfed infants produce higher levels of 
antibodies in response to vaccinations.  Feeding regimen has no impact on vaccine 
safety. 

Live virus vaccinations should not be administered to pregnant women due to 
theoretical risk of fetal infection.  However, live virus vaccinations can be safely 
administered to household contacts of pregnant women because the virus is weak 
and not contagious.  Vaccination of household contacts reduces the potential spread 
of infection to patients who cannot receive vaccinations. 

Vaccines can be administered safely during minor illnesses (eg, URI).  They should be 
postponed until recovery from moderate or severe illnesses as manifestations of the 
underlying illness can be incorrectly attributed to the vaccine and vice versa. 

POISONING AND ENVIRONMENTAL EXOSURE 
Methemoglobine
mia 

Clinical presentation of methemoglobinemia 

History 
Exposure to oxidizing substances (eg, dapsone, nitrites, 
local/topical anesthetic) 

Clinical 
examination 

• Cyanosis 
• Pulse oximetry saturation ~85% 
• Dark chocolate-colored blood 

Laboratory 
findings 

• Saturation gap (>5% difference between oxygen saturation 
on pulse oximetry & ABG) 

• Normal PaO2 

ABG = arterial blood gas. 

Methemoglobinemia is an uncommon complication that can occur after excessive 
exposure to an oxidizing agent (eg, dapsone, nitrites, local/topical anesthetics) and 
results in cyanosis.  Additional clinical features may include lethargy, respiratory 
depression, seizures, and death.  In normal hemoglobin, iron is in the ferrous (Fe2+) 
state.  When exposed to an oxidizing agent, at least one of the four iron molecules 
is oxidized to the ferric (Fe3+) state, resulting in acute methemoglobinemia.  Ferric 
iron is unable to bind oxygen; in addition, the ferric state changes the hemoglobin 
structure and causes ferrous sites to have an increased affinity for oxygen (ie, "left 
shift" on oxygen-dissociation curve).  The increased oxygen affinity prevents oxygen 
release in peripheral tissues (ie, decreased oxygen delivery). 

Because methemoglobin absorbs light at a different wavelength than hemoglobin, 
patients have pulse oximetry readings of ~85% regardless of the true oxygen 
saturation level.  Supplemental oxygen has no effect on the altered methemoglobin 
structure; therefore, it does not improve cyanosis, blood color, or pulse oximetry 
readings.  In contrast, arterial blood gas testing analyzes only unbound arterial 



oxygen (as opposed to hemoglobin-bound oxygen) and displays a falsely elevated 
oxygen saturation level, shown as normal PaO2. 

……………….. 

PaCO2 increases in respiratory failure such as in severe bronchiolitis or asthma.  In a 
tachypneic individual with healthy lungs, as in this case, PaCO2 will be low due to 
hyperventilation from tachypnea. 

An elevated plasma osmolal gap is seen after ethanol, methanol, or ethylene glycol 
ingestion.  Patients with this condition may have signs of alcohol intoxication but are 
not cyanotic. 

Elevated transaminase levels signify liver inflammation and can be due to an 
overdose of acetaminophen, but these patients have abdominal pain, nausea, and 
vomiting, not cyanosis. 

Co-oximetry testing analyzes hemoglobin absorption wavelengths and can identify 
hemoglobin, methemoglobin, and carboxyhemoglobin.  Elevated levels of 
methemoglobin would confirm the diagnosis in this patient, and therefore co-
oximetry testing would not be normal. 

Methemoglobinemia is a medical emergency.  Any medication (eg, topical 
anesthetic) suspected to be the cause of the methemoglobinemia requires 
immediate discontinuation. 

The antidote for acquired symptomatic methemoglobinemia or high levels of 
methemoglobin (as measured by co-oximetry) is methylene blue.  Methylene blue 
acts as an electron acceptor for NADPH and is reduced to leucomethylene blue, 
which in turn reduces methemoglobin to hemoglobin.  High-dose ascorbic acid 
(vitamin C) acts as a reducing agent and can be used when methylene blue is 
unavailable or contraindicated (eg, glucose-6-phosphate deficiency). 

…………………… 

Dimercaprol, a chelating agent, is most commonly used in the treatment of lead 
poisoning to increase the urinary and fecal excretion of lead. 

Fomepizole is used for the treatment of ethylene glycol or methanol 
ingestion.  Through the inhibition of alcohol dehydrogenase, fomepizole prevents 
the metabolism of these alcohols to their toxic metabolites. 

Glucagon can be used after the ingestion of a beta blocker or calcium channel 
blocker by activating adenylate cyclase, which increases intracellular calcium and 
improves cardiac contractility. 

N-acetylcysteine (NAC) is the antidote for acetaminophen poisoning.  It acts by 
restoring glutathione, which metabolizes acetaminophen's toxic metabolite, N-
acetyl-p-benzoquinone imine (NAPQI), to nontoxic metabolites. 

Pralidoxime is an antidote for cholinergic toxicity (eg, acetylcholinesterase inhibitors 
such as organophosphates).  Pralidoxime is given with atropine and reactivates the 
cholinesterase enzyme. 



Iron poisoning 

Acute iron poisoning classically presents in children age <6 due to unintentional 
ingestion of prenatal vitamins or concentrated ferrous sulfate tablets.  Iron causes 
direct mucosal damage to the intestinal tract, leading to abdominal 
pain, vomiting, diarrhea, and bleeding (hematemesis, melena.  Due to these 
gastrointestinal losses, patients may develop hypovolemic shock within hours of 
ingestion, can be suggested by hypotension, tachycardia, and prerenal azotemia. 

Laboratory evaluation reveals an anion gap (AG) metabolic acidosis. Acidosis results 
from hydrogen ion production during iron absorption and increased lactic acid 
production in shock.  Imaging may reveal small opacities in the stomach and 
intestines because some formulations of iron tablets are radiopaque.  Diagnosis is 
confirmed with elevated serum iron levels, and treatment includes 
intravenous deferoxamine chelation therapy. 

……………. 

Acute acetaminophen overdose can cause nausea and vomiting.  However, AG 
metabolic acidosis and gastrointestinal bleeding would not be expected. 

Salicylate (eg, aspirin) poisoning presents with nausea, vomiting, and a metabolic 
acidosis with respiratory compensation.  However, tinnitus is a common early sign, 
and aspirin tablets are not visualized on x-ray. 

Patients with acute lead poisoning have abdominal pain, vomiting, and altered 
mental status/seizures.  Radiopaque tablets on x-ray may be seen; however, lead is 
not corrosive to gastric mucosa and does not cause hematemesis.  In addition, 
metabolic acidosis would not be seen. 

Patients with a narcotic overdose (eg, oxycodone) typically have central nervous 
system and respiratory depression.   

Warfarin poisoning can present with bleeding secondary to coagulopathy (eg, 
hematuria, hematemesis, intracranial hemorrhage).  Metabolic acidosis does 
not occur. 

 

Anion gap metabolic acidosis (AGMA) 

Calculation 
Anion gap = sodium – (chloride + bicarbonate) 

(Normal: 10-14) 

Common causes 
Mnemonic: 
MUDPILES 

• Methanol 
• Uremia 
• Diabetic ketoacidosis 
• Propylene glycol/paraldehyde 
• Isoniazid/iron 
• Lactic acidosis 
• Ethylene glycol (antifreeze) 
• Salicylates (aspirin) 



Abdominal pain, hematemesis, and anion gap metabolic acidosis (AGMA) are 
findings consistent with acute iron poisoning.  Radiopaque tablets in the stomach 
suggest an accidental ingestion of his mother's prenatal vitamins, which contain 
significantly more iron than most vitamin preparations. 

Excessive iron is toxic to the gastrointestinal mucosa, causing abdominal pain, 
vomiting, diarrhea, and bleeding (hematemesis/melena).  Vomitus and stool may 
appear black or green from disintegrating iron tablets.  Hypovolemia from 
gastrointestinal losses may lead to shock, a potential complication in this patient 
with hypotension and tachycardia.  Anion gap metabolic acidosis (= sodium − 
[chloride + bicarbonate]) results from hydrogen ion production during iron 
absorption and increased lactic acid production in shock. 

First-line treatment of acute iron poisoning is aggressive volume 
resuscitation.  Excessive iron is treated with deferoxamine, a chelating agent that 
binds free iron, forming a complex that can be renally excreted.  Because iron is 
rapidly taken up by various organs (eg, myocardial cells, hepatocytes), deferoxamine 
must be administered early to be effective.  Severe, untreated acute iron poisoning 
may lead to distributive shock (due to systemic vasodilation), cardiogenic shock (due 
to iron-induced myocardial injury), hepatic necrosis, and death. 

………… 

Calcium gluconate treats hyperkalemia, which may present with muscle weakness, 
palpitations, and arrhythmias.   

Hemodialysis removes free circulating iron and may be considered on occasion if 
deferoxamine fails to improve symptoms of iron poisoning. 

N-acetylcysteine is used in acetaminophen toxicity, which presents acutely with 
nausea, vomiting, and abdominal pain.  Hematemesis and radiopaque tablets on x-
ray would not be seen. 

Naloxone reverses narcotic overdose, which presents with somnolence and 
respiratory depression.   

Acute iron poisoning 

Clinical features 
• Abdominal pain, hematemesis, diarrhea 
• Shock 
• Liver necrosis 

Diagnostic findings 
• Anion gap metabolic acidosis 
• Elevated serum iron 
• Radiopaque pills on abdominal x-ray 

Treatment 
• Deferoxamine  
• Whole bowel irrigation 



Oral succimer can be used as a chelating agent in lead poisoning, which can present 
with abdominal pain, vomiting, and lethargy.  However, anion gap metabolic acidosis 
is not seen. 

Warfarin (a vitamin K antagonist) toxicity can present with severe hemorrhage (eg, 
hematemesis, intracranial bleed) and is treated with exogenous vitamin K 
(phytonadione).  However, warfarin is not radiopaque. 

Lead poisoning 
Lead poisoning 

Risk factors 

• Home built before 1978 
• Pica or mouthing behaviors (eg, infants, developmental 

delay) 
• Sibling with lead poisoning 
• Low socioeconomic status 
• Immigrant or international adoptee 

Clinical 
features 

• May be asymptomatic 
• Abdominal pain/constipation 
• Cognitive impairment/behavioral problems 
• Encephalopathy 

Management 

• Obtain venous sample (if screening performed by 
capillary sample) 

• Environmental surveillance (identify & remove lead 
sources) 

• Notify public health department 
• Nutritional counseling 
• Chelation therapy if lead level ≥45 ug/dL 

Children are typically exposed to lead through inhalation or ingestion of lead 
particles from their environment.  They are at increased risk of lead poisoning 
compared with adults due to an incomplete blood-brain barrier, increased mouthing 
of objects in their environment, and increased gastrointestinal absorption of lead.  A 
risk factor for elevated lead levels is living in a home built before 1978, especially if 
there is peeling paintor dust released during renovation.  Other risk factors include 
lead piping, having a parent who works with batteries or pottery, or having a 
playmate or sibling with a history of lead poisoning. 

Patients who are symptomatic from lead toxicity can have anemia, abdominal pain, 
and encephalopathy.  Targeted screening of high-risk populations regardless of 
symptoms is important as most children with lead toxicity are 
initially asymptomatic but can have cognitive and behavioral problems that become 
apparent after school entry. 

Capillary (fingerstick) blood specimens are widely used in screening for lead 
poisoning, but false-positive results are common due to environmental 
contamination and improper collection.  Confirmatory venous lead measurement is 
required to confirm the diagnosis of elevated lead level if a screening capillary lead 
level is ≥5 µg/dL. 



…………………….. 

Wallpapering over walls painted with lead-based paint is not an appropriate 
treatment measure, as the paint can still loosen underneath the paper and release 
lead dust.  Lead paint should be encapsulated or removed by a professional to 
avoid exposure. 

This patient does not meet the threshold for chelation therapy.  Although he is still 
at risk of cognitive impairment, chelationtherapy is not routinely administered for 
lead levels <45 µg/dL due to lack of evidence for improved neurologic outcomes 
compared with removal from the lead-containing environment.  Dimercaptosuccinic 
acid (succimer) is typically used when lead levels are 45-69 µg/dL.  Dimercaprol 
(British anti-Lewisite) plus calcium disodium edetate (EDTA) should be administered 
on an emergency basis for levels ≥70 µg/dL or acute encephalopathy. 

Abdominal x-rays can detect radiopaque lead flecks, paint chips, or lead-paint–
covered foreign bodies.  Imaging is indicated for patients with elevated levels and 
gastrointestinal symptoms (constipation, abdominal pain, vomiting) or suspicion of 
foreign body ingestion. 

Patients with elevated blood lead levels should be screened for iron deficiency and 
prescribed oral ferrous sulfate if deficiency exists.  Comorbid iron deficiency can 
increase gastrointestinal absorption of lead. 

Organophosphate 
poisoning 

Organophosphate poisoning 

Common 
exposures 

• Pesticide: farmer/field worker, pediatric ingestion, 
suicide attempt 

• Nerve agent: multiple patients presenting with similar 
symptoms 

Manifestations 

• Muscarinic: 
o Diarrhea/diaphoresis 
o Urination 
o Miosis 
o Bronchospasms, bronchorrhea, bradycardia 
o Emesis 
o Lacrimation 
o Salivation 

• Nicotinic: muscle weakness, paralysis, fasciculations 

Management 

• Remove patient's clothes, irrigate skin 
• Atropine reverses muscarinic symptoms 
• Pralidoxime reverses nicotinic and muscarinic 

symptoms (administer after atropine) 

A pediatric patient with respiratory distress after a presumed chemical exposure has 
signs of cholinergic toxicity, likely from exposure to an organophosphate 
pesticide.  In organophosphate poisoning, acetylcholinesterase is rendered 
nonfunctional, leading to hyperstimulation of the muscarinic and nicotinic 
cholinergic receptors.  Muscarinic stimulation leads to widespread, increased 



visceral smooth muscle tone and glandular secretions (mnemonic: DUMBELS—see 
table), whereas nicotinic activation leads to muscle fasciculations, weakness, and 
paralysis, which can lead to rapid respiratory failure. 

Initial management includes patient stabilization (ie, airway, breathing, circulation) 
and decontamination.  This includes removal of exposed clothes, which can be 
contaminated both from topical chemical exposure and by vomiting/diarrhea after 
chemical ingestion.  This should be followed by copious irrigation of the skin and/or 
eyes to prevent cutaneous absorption.  Health care personnel should use personal 
protective equipment (ie, gloves, gown) and work in a well-ventilated examination 
room to prevent accidental exposure. 

To counteract the effects of organophosphate poisoning, atropine, a competitive 
inhibitor of acetylcholine at the muscarinic receptor, should be administered 
immediately.  This is typically followed by pralidoxime, a cholinesterase-reactivating 
agent that reverses the nicotinic (neuromuscular) symptoms of poisoning. 

…………… 

Physostigmine, an acetylcholinesterase inhibitor, is sometimes used to treat 
anticholinergic toxicity, which is characterized by flushing, anhidrosis, hyperthermia, 
mydriasis, and urinary retention.  It would worsen this patient's condition. 

Obtaining an ECG and analyzing the QRS interval are critical in a tricyclic 
antidepressant overdose, which typically presents with altered mental status and 
anticholinergic signs (ie, flushed skin, mydriasis).  Patients with a prolonged QRS 
(>100 msec) require treatment with sodium bicarbonate to prevent 
ventricular arrhythmias. 

Hemodialysis is sometimes used to treat toxic alcohol poisoning, which usually 
presents with altered mental status as well as vision changes (methanol) or flank 
pain and hematuria (ethylene glycol).  It is not indicated in cholinergic toxicity. 

Caustic ingestion 
Clinical features of caustic ingestion 

Clinical 
presentation 

• Chemical burn or liquefaction necrosis injury 
• Affects lips, tongue, oral mucosa & esophagus 
• Patients can develop chest & abdominal pain, vomiting 

with occasional hematemesis & dysphagia/odynophagia 

Management 

Prehospital 
• Decontamination (eg, remove contaminated clothing, 

brush off visible chemical, irrigate exposed skin) 
• Do not induce vomiting or give charcoal 
Emergency department 
• Confirm decontamination; chest & abdominal x-rays 
• Endotracheal intubation for significant oropharyngeal 

injury 
• Consider gastric lavage if nasogastric tube is placed 
Inpatient 



• Endoscopy within 12-24 hr if hemodynamically stable & 
without respiratory distress or perforation 

• Serial x-rays to rule out perforation 
• Tube feedings & surgical intervention for severe injury 

Infants and toddlers are at high risk for foreign body ingestion as much of their 
normal behavior involves putting objects in their mouths.  Parents should be vigilant 
about locking up hazardous substances (eg, cleaning supplies) as most accidental 
ingestions occur at home. 

This patient is experiencing orofacial inflammation and dysphagia after ingesting a 
caustic alkaline substance.  After assessing his airway, breathing, and circulation, the 
best next step is to remove contaminated clothing, as persistent exposure to the 
caustic agent can cause ongoing damage.  Patients should be hospitalized under 
close supervision for any developing airway compromise.  Upper gastrointestinal 
endoscopy is recommended within 24 hours to assess the extent of the injury.  The 
extent of the injury may not be apparent if performed immediately, and delayed 
endoscopy increases perforation risk. 

…………………. 

Barium swallow studies are usually not helpful in determining the extent of injury in 
the acute setting.  All patients with persistent dysphagia or significant esophageal 
burns on endoscopy should undergo barium contrast studies 2-3 weeks after 
ingestion to assess for esophageal strictures or pyloric stenosis. 

Steroids are not recommended given the lack of proven efficacy in preventing 
strictures and potential increased chance of perforation. 

Any intervention that could provoke vomiting should be avoided.  This includes 
administration of milk, water, activated charcoal, vinegar, or nasogastric lavage, as 
vomiting can increase the extent of injury.  In addition, vinegar combined with an 
alkaline substance can cause an exothermic reaction and burn the mucosa, 
exacerbating the existing injury.  During endoscopy, a nasogastric feeding tube can 
be placed under direct visualization; it should not be placed blindly due to the risk 
of perforation. 

Botulism 
Infant botulism 

Pathogenesis 

• Ingestion of Clostridium botulinum spores (eg, 
environmental dust/soil, honey) 

• Spores colonize GI tract & produce toxin 
• Toxin inhibits presynaptic acetylcholine release 

Clinical 
presentation 

• Age <12 months 
• Constipation, poor feeding, hypotonia 
• Oculobulbar palsies (eg, absent gag reflex, ptosis) 
• Symmetric, descending paralysis 
• Autonomic dysfunction (eg, decreased salivation, 

fluctuating HR/BP) 



Diagnosis 
• Clinical 
• Confirmation by stool C botulinum spores or toxins 

Treatment • Botulism immune globulin 

BP = blood pressure; GI = gastrointestinal; HR = heart rate. 

Infant botulism is a neurologic condition occurring in children age <1 often following 
ingestion of honey contaminated with Clostridium botulinum spores.  Whereas 
ingestion of preformed botulinum toxin results in foodborne botulism, infant 
botulism is caused by intestinal colonization of C botulinum spores that produce the 
toxin in situ.  Infants are particularly vulnerable due to an immature digestive system 
lacking protective microbiota.  C botulinum neurotoxin inhibits presynaptic 
acetylcholine release into the neuromuscular junction (NMJ), affecting the somatic 
nervous system (eg, skeletal muscles) and the autonomic nervous system (eg, 
smooth muscles). 

Autonomic signaling is impaired first, and constipation from hypoactive bowel, along 
with poor feeding and irritability, is often the earliest sign of disease. Muscles 
innervated by cranial nerves are typically affected, causing oculobulbar weakness; 
absent gag reflex, ptosis, ophthalmoplegia, and impaired pupil constriction (dilated 
pupils) are common.  Muscular weakness may progress to a descending 
paralysis and respiratory failure.  Symmetric findings of diminished or absent deep 
tendon reflexes, decreased strength, and hypotonia are present on examination, but 
sensory function remains intact. 

Infant botulism is diagnosed by identifying C botulinum spores or toxin in 
stool.  Treatment is intravenous botulism immunoglobulin and supportive care. 

………………. 

Whereas botulism is a disorder of the neuromuscular junction, a bulging fontanelle 
and sustained ankle clonus indicate pathology of the central nervous system.  This 
pathology is characterized by upper motor neuron findings such as hypertonia rather 
than the hypotonia seen in this patient. 

Muscle fasciculations are seen in organophosphate poisoning due to increased 
acetylcholine in the NMJ.  However, twitching is not typical in botulism as 
acetylcholine release into the NMJ is reduced. 

 

 

 

 

 

 

 



MISCELLANEOUS (MULTISYSTEM) 
Turner Syndrome Short stature, signs of aortic 

coarctation (blood pressure 
differential), and absent 
menarche are most likely due 
to Turner syndrome (TS), a 
chromosomal abnormality 
caused by complete or partial 
loss of an X chromosome (45,X 
karyotype). 

Patients with TS typically 
have ovarian dysgenesis, 
leading to "streak ovaries" 
(small ovaries with little to no 
follicles) and primary ovarian 
insufficiency.  Because ovaries 
normally produce estrogen, 
patients with TS are estrogen 
deficient, which leads 
to amenorrhea and minimal or 
no breast development 
(thelarche).  Estrogen also 
inhibits osteoclast-mediated 
bone resorption; therefore, 
patients with TS have increased 
bone resorption, decreased 
bone mineral density, and 
increased risk of osteoporotic 
fracture.  Estrogen replacement 
therapy is given to girls with TS 
to promote normal sexual 
maturation and reduce the risk 
of osteoporotic fractures. 

…….. 

Chronic constipation is common in patients with 
hypothyroidism.  Although hypothyroidism can cause delayed menstruation 
and hypertension. 

Patients with polycystic ovarian syndrome (PCOS) have high, unopposed estrogen 
levels that increase the risk of endometrial hyperplasia.  Patients with PCOS can 
have amenorrhea due to anovulation; however, they are typically post-menarche 
and have associated hirsutism and obesity.  The low estrogen levels in TS are likely 
protective against endometrial hyperplasia. 



Most patients with TS have normal cognitive abilities.  However, there is an 
increased risk of impaired nonverbal skills (eg, mathematics), attention-deficit 
hyperactivity disorder, and problems with executive functioning. 

Mitral valve prolapse is more common in patients with connective tissue disorders 
(eg, Marfan syndrome).  Patients do not have menstrual abnormalities and typically 
have tall stature. 

Visual field defects (eg, bitemporal hemianopsia) can occur with a prolactinoma 
compressing the optic chiasm.  Excess prolactin causes galactorrhea and suppresses 
GnRH, resulting in amenorrhea. 

 

Swelling is due to congenital 
lymphedema, which occurs in 
over half of patients with TS and 
results from lymphatic network 
dysgenesis.  The dysfunctional 
lymphatic system causes 
accumulation of protein-rich 
interstitial fluid in the hands, 
feet, and neck.  Severe 
obstruction of lymphatic vessels 
can result in cystic hygroma of 
the neck and fetal hydrops. 

Congenital lymphedema typically presents at birth with edema that is 
generally nonpitting due to 
the high protein content in 
the interstitial fluid.  In 
contrast, the pitting edema 
seen with liver failure 
(hypoalbuminemia), nephrotic 
syndrome (proteinuria), and 
congestive heart failure 
(ventricular hypocontractility) 
is caused by low protein 
concentration in the 
interstitial fluid. 

………………. 

Preeclampsia can exacerbate 
extremity swelling in 
pregnancy due to capillary 
hyperpermeability, decreased 
albumin, and renal 
dysfunction; however, these 
mechanisms are not the 



primary cause of congenital lymphedema. 

Sodium retention occurs with renal and cardiac pathology.  Horseshoe kidney may 
increase the risk of urinary infections, but renal function is typically normal.  Aortic 
coarctation is also associated with TS and, if severe, can decrease renal perfusion 
and lead to kidney failure over time.  However, an open ductus arteriosus during the 
first few days of life is protective against renal damage. 

Kallmann 
syndrome 

Delayed puberty is diagnosed based on the lack of secondary sexual characteristics 
in girls age ≥12. Pubertal delay and anosmia (ie, inability to distinguish odors) are 
suggestive of Kallmann syndrome, a disorder of migration of fetal olfactory and 
GnRH-producing neurons, resulting in rhinencephalon hypoplasia 
and hypogonadotropic hypogonadism.  Most cases are X-linked recessive; however, 
girls can be affected via sporadic, autosomal dominant, and autosomal recessive 
mutations. 

Due to the lack of GnRH production and release from the hypothalamus, the 
pituitary does not release gonadotropins; therefore, patients have low FSH and LH 
levels.  The low gonadotropin levels do not stimulate the ovary to produce estrogen; 
therefore, girls have short stature, primary amenorrhea, and no breast 



development.  Boys and girls have a karyotype/genotype consistent with 
phenotype (46,XX in this girl) and normal internal reproductive 
organs.  Management of these patients includes facilitating development of 
secondary sexual characteristics in adolescents and improving fertility in adults. 

………… 

Patients with Turner syndrome (45,XO) are phenotypically female and may present 
with delayed puberty (eg, short stature, no breast development, 
amenorrhea).  However, due to gonadal dysgenesis and resultant primary ovarian 
insufficiency, patients have hypergonadotropic hypogonadism (elevated FSH 
and LH). 

Patients with androgen insensitivity 
syndrome (AIS) or 5-alpha-reductase 
deficiency are genotypic males 
(46,XY) who present as phenotypic 
females.  Patients with AIS have 
breast development but no pubic 
and axillary hair.  Patients with 5-α-
reductase deficiency have virilization 
(eg, clitoromegaly) at puberty and no 
breast development.  In both cases, 
patients have primary amenorrhea 
(no uterus) but normal to high FSH 
and LH levels. 

Patients with a 47,XXX genotype 
typically have normal secondary 
sexual characteristic development 
and tall stature.  FSH and LH levels 
are normal. 

DMD 
Duchenne muscular dystrophy 

Clinical 
presentation 

• Onset at age 2-3 
• Proximal muscle weakness (eg, Gower sign, calf 

pseudohypertrophy) 
• Dilated cardiomyopathy 
• Scoliosis 

Diagnosis 
• ↑ Serum creatine kinase 
• Genetic testing: dystrophin deletion 
• Muscle biopsy: fibrosis, fat, muscle degeneration 

Treatment • Glucocorticoids 

Prognosis 
• Wheelchair dependent by adolescence 
• Death at age 20-30 from respiratory/heart failure 



Decreased endurance and calf pseudohypertrophy are most likely due to Duchenne 
muscular dystrophy(DMD).  DMD is an X-linked recessive disorder caused by 
markedly reduced or absent dystrophin, an integral protein found within the plasma 
membrane of primarily skeletal and cardiac muscle fibers.  Without dystrophin, the 
muscle fibers are susceptible to degradation, resulting in muscle weakness. 

Typical presentation is a boy age <5 with difficulty walking, jumping, and climbing 
stairs due to proximal muscle weakness.  Patients have trouble keeping up with 
other children and have decreased endurance.  To compensate for the weakness, 
patients will frequently use their hands to "walk up" their legs in order to stand 
(Gower sign). 

Calf pseudohypertrophy, in which the calf is enlarged due to muscle replacement by 
fat, is characteristic of DMD, and diminished reflexes can occur with loss of strength 
and tone.  Over time, contractures develop in the Achilles tendons, causing patients 
to toe-walk, and most patients are wheelchair-dependent by adolescence. 

Diagnosis is confirmed by genetic testing.  Glucocorticoids help improve function 
and delay disease progression.  Most patients die by age 30 due to respiratory 
insufficiency or cardiac complications (eg, cardiomyopathy, arrhythmia). 

……………… 

Myasthenia gravis is caused by antibodies to the acetylcholine receptor on the 
postsynaptic membrane.  Patients most commonly have fluctuating weakness and 
fatiguability of the ocular muscles.  The disease is rare in children, and isolated 
proximal lower extremity weakness is atypical. 

Viral myositis (ie, viral inflammation of muscle fibers) typically presents with acute 
muscle pain and weakness in the setting of a viral illness. Prolonged symptoms and 
lack of muscle tenderness make viral myositis unlikely. 

Botulism, due to neurotransmitter neurotoxin blockade, causes symmetric 
descending weakness from the cranial nerves to the trunk and upper extremities.   

Guillain-Barré syndrome (GBS) is due to cross-reactivity of antibodies against an 
infection with peripheral nerve axons.  Patients have ascending weakness and 
diminished reflexes.  Although this patient has had recent upper respiratory 
infections, which are common in early childhood, progression of GBS typically occurs 
quickly over a couple of weeks, not months. 



Duchenne muscular dystrophy (DMD), an X-linked recessive disorder that causes 
markedly reduced or absent dystrophin in muscle fibers.  It is the most common 
muscular dystrophy in children and is characterized by severe, progressive muscle 
weakness. 

Typical presentation involves a toddler who has gross motor delay but 
demonstrates normal fine motor (e.g., arranging cubes, drinking from a straw, 
feeding oneself)) and language skills (as seen in this patient).  Patients with DMD 
usually do not walk independently until age >18 months (early sign) and often have 
difficulty running, jumping, and climbing stairs.  Frequent falls and fatigue with 
activity are common. 

Gower sign, in which patients push their hands on their legs to assist in standing, is 
typically present from an early age due to proximal lower extremity muscle 
weakness and atrophy.  By early childhood, calf enlargement due to muscle 
replacement by fat (ie, pseudohypertrophy) also develops.  Progressive weakness 



leads to joint contractures, and most patients are wheelchair-dependent by 
adolescence. 

A creatine kinase level is the initial screening tool used to assess for myopathy and 
is markedly elevated in children with DMD.  As the disease progresses, the creatine 
kinase level drops as more muscle is replaced by fat and fibrosis.  Dystrophin gene 
mutation on genetic analysis is diagnostic. 

………. 

Brain imaging should be considered in patients with signs of cerebral palsy (eg, 
hypertonicity) or a neurodegenerative disorder (eg, global developmental delay). 

An elevated TSH level suggests hypothyroidism, which can present with 
developmental delay, weakness, and decreased height velocity.  

STI/STD screening 
Chlamydia & gonorrhea in women 

Risk factors 
• Age <25 
• High-risk sexual behavior 

Manifestations 

• Asymptomatic (most common) 
• Cervicitis 
• Urethritis 
• Perihepatitis (Fitz-Hugh–Curtis syndrome) 

Diagnosis • Nucleic acid amplification testing 

Treatment 
• Empiric: azithromycin + ceftriaxone 
• Confirmed chlamydia: azithromycin 
• Confirmed gonorrhea: azithromycin + ceftriaxone 

Complications 

• Pelvic inflammatory disease 
• Ectopic pregnancy 
• Infertility 
• Pharyngitis 

Routine screening tests identify patients with common and treatable 
diseases.  Chlamydia trachomatis and Neisseria gonorrhoeae cause the most 
common bacterial sexually transmitted infections (STIs) in young adults but are 
often asymptomatic, particularly in young women.  Both STIs can cause cervicitis, 
which if undetected and left untreated, can lead to pelvic inflammatory disease with 
its associated complications (eg, infertility, ectopic pregnancy, chronic pelvic pain) 
and increase the likelihood of HIV transmission. 

For these reasons, annual screening for chlamydia and gonorrhea is recommended 
in sexually active women age <25, as well as those with other risk factors (eg, 
multiple sexual partners, illicit drug use).  Patients who test positive should receive 
antibiotics immediately and refrain from sexual intercourse until treatment is 
complete.  All sexual partners from the preceding 2 months should also be tested 
and treated. 



…………. 

Electrocardiographic (ECG) screening in asymptomatic children may be indicated if 
there is a significant family history of premature cardiac death (ie, at age 
<50).  Routine screening in children is not recommended due to the risk of false-
positive results and low incidence. 

Routine lipid screening in children and young adults is performed at ages 9-11 and 
17-21 because lipid levels are relatively stable just before and after puberty.  

Even if the patient's parents both have type 2 diabetes mellitus, routine screening 
for this condition is not indicated in children without other risk factors (eg, obesity). 

Urine toxicology can detect marijuana if it is used within a few days of 
testing.  However, in an adolescent who openly admits to prior experimentation, is 
more likely to benefit from counseling on the risks of regular drug use (eg, 
unintentional injury, abuse, dependence) than undergoing drug testing. 

Marfan syndrome 

Marfan syndrome is an autosomal 
dominant disorder of the fibrillin-1 gene 
that results in systemic weakening of 
connective tissue.  Classic skeletal manifestations include joint 
hypermobility, skin hyperelasticity, long fingers 
(arachnodactyly ["thumb sign"]), pectus excavatum, 
and scoliosis/kyphosis.  The face is long, the palate has a high arch, 
and the teeth are crowded.  Lens dislocation (ectopia lentis), 
iridodonesis (a rapid contraction and dilation of the iris), and myopia 
(from elongation of the globe) are also typical. 

The most life-threatening finding in Marfan syndrome is aortic root 
dilation.  The diastolic murmur in this patient reflects aortic 
regurgitation.  The syndrome requires close monitoring with 
echocardiography for the development of aneurysms and aortic arch 
dissection.  Mitral valve prolapse is also common and manifests as a 
mid-systolic click and late systolic murmur.  First-degree relatives 
should undergo genetic testing. 



………….. 

Homocystinuria is an autosomal recessive disorder that results from deficiency of 
cystathionine synthase, an enzyme involved in the metabolism of 
methionine.  These patients share many features of Marfan syndrome (eg, pectus 
deformity, tall stature, arachnodactyly).  However, they usually have a fair 
complexion, thromboembolic events (no AO root aneurism), and intellectual 
disability.  The other main differentiating feature is lens dislocation in 
homocystinuria that is downward rather than upward. 

Ehlers-Danlos syndrome (EDS) is a collagen disorder characterized by scoliosis, joint 
laxity, and aortic dilation.  Patients with this disorder do not have the 
disproportionately tall stature, lens dislocation, or pectus carinatum seen in Marfan 
syndrome. 

Congenital contractural arachnodactyly is an autosomal dominant condition 
resulting from mutations of the fibrillin-2 gene. These patients have tall stature, 
arachnodactyly, and multiple contractures involving large joints. Ocular and 
cardiovascular symptoms are not present in congenital contractural 
arachnodactyly.  In addition, patients with Marfan syndrome do not have joint 
contractures. 

A tall and slender stature, but not connective tissue problems, is seen in Klinefelter 
syndrome. 

HSP 
Henoch-Schönlein purpura (HSP) 

Pathogenesis • IgA-mediated leukocytoclastic vasculitis 

Clinical 
manifestations 

• Palpable purpura 
• Arthritis/arthralgia 
• Abdominal pain, intussusception 
• Renal disease similar to IgA nephropathy 

Laboratory 
findings 

• Normal platelet count & coagulation studies 
• Normal to ↑ creatinine 
• Hematuria ± RBC casts ± proteinuria 

Treatment 
• Supportive (hydration & NSAIDs) for most patients 
• Hospitalization & systemic glucocorticoids in patients 

with severe symptoms 

NSAIDs = nonsteroidal anti-inflammatory drugs; RBC = red blood cell. 



Henoch-Schönlein purpura (HSP) is an IgA-mediated vasculitis that occurs most 
commonly in children during the fall, winter, and spring months.  Classic 
manifestations include palpable purpura on the lower extremities, abdominal 

pain, arthralgia/arthritis, and renal 
disease (hematuria ± 
proteinuria).  Symptoms are often 
preceded by a mild upper respiratory 
tract infection. 

Although the majority of patients with 
HSP develop colicky abdominal pain due 
to localized bowel wall inflammation, the 
presence of severe abdominal pain 
should prompt further workup for 
complications such as gastrointestinal 

(GI) hemorrhage, bowel perforation, or intussusception. 

Intussusception is the most common GI complication, as intestinal 
edema and bleeding associated with HSP act as a lead point for the intestines to 

telescope into the adjacent bowel.  In 
contrast to most idiopathic 
intussusception in children, which is 
typically ileocolic, intussusception in HSP 
is usually confined to the small bowel 
(ileoileal).  Presentation typically involves 
severe, episodic abdominal pain and 
"currant jelly" or bloody stools; the 
presence of a "target" sign on 
ultrasound is diagnostic.  Although 
ileocolic intussusceptions are treated 
with air or contrast enema, ileoileal 

intussusceptions that do not reduce spontaneously often require surgical 
management. 

……………… 

Hemolytic anemia may occur in patients with systemic lupus erythematosus 
(SLE).  Although this disease causes rash, arthralgia/arthritis, and renal disease, skin 
manifestations typically include a malar or discoid rash rather than palpable purpura 
on the buttocks. 

Septic arthritis, which presents with fever and joint pain/swelling, can result in joint 
destruction if left untreated.  In contrast, arthritis associated with HSP is self-limiting 
and does not cause long-term joint damage. 

Urethritis occurs with reactive arthritis, which presents with joint swelling and is 
typically preceded by an enteric infection (eg, Campylobacter, Shigella) causing 
diarrhea rather than an upper respiratory illness. 



Uveitis is a complication of juvenile idiopathic arthritis, which typically presents with 
chronic joint swelling, often involving multiple joints. 

Volvulus, or intestinal malrotation, presents with abdominal pain, distension, and 
vomiting (often bilious). Volvulus is not a typical complication of HSP. 

HUS 
Hemolytic uremic syndrome (HUS) 

Pathogenesis 
• Initial insult from Shiga toxin (Escherichia coli serotype 

O157:H7) 
• Vascular damage & microthrombi formation 

Clinical features 

• Preceding bloody diarrhea 
• Fatigue, pallor 
• Bruising, petechiae 
• Oliguria, edema 

Laboratory 
findings 

• Hemolytic anemia (schistocytes, ↑ bilirubin) 
• Thrombocytopenia 
• Acute kidney injury (↑ BUN, ↑ creatinine) 

Treatment 
• Fluid & electrolyte management 
• Blood transfusions 
• Dialysis 

BUN = blood urea nitrogen. 

Hemolytic uremic syndrome (HUS) is characterized by the triad of hemolytic 
anemia, thrombocytopenia, and acute kidney injury (AKI).  Most commonly seen in 
children, HUS usually occurs due to Shiga toxin–producing diarrheagenic 
pathogens such as Escherichia coli O157:H7 (STEC) or, less commonly, Shigella. 

Children with HUS often have fatigue, pallor, and bruising following resolution of a 
diarrheal (possibly bloody) illness.  Laboratory findings 
include thrombocytopenia and anemia with evidence of microangiopathic hemolysis 
(eg, elevated indirect bilirubin, schistocytes).  Acute kidney injury (AKI) is 
manifested by an elevated creatinine and may present with hematuria, proteinuria, 
oliguria/anuria, and secondary hypertension. 

Management of HUS is supportive and includes correction of fluid/electrolyte 
disturbances and treatment of HTN.  Profound anemia (hemoglobin <6 g/dL) 
requires transfusion, and dialysis is indicated for severe kidney injury (AKI; eg, 
anuria).  HUS improves in most patients within 2-3 weeks. 

Autoimmune hemolytic anemia (AIHA) most commonly presents with isolated 
anemia due to autoantibodies causing red blood cell destruction.  Rare cases may be 
associated with thrombocytopenia (eg, Evans syndrome); however, acute kidney 
injury (AKI) is not seen. 

DIC manifests in severely ill patients with anemia, thrombocytopenia, and abnormal 
coagulation studies.  



Immune thrombocytopenia presents with isolated thrombocytopenia, often after a 
viral infection. 

Paroxysmal nocturnal hemoglobinuria (PNH) is classically associated with hemolytic 
anemia and red urine with positive heme on dipstick.  However, patients are usually 
adults, and intact RBCs on urinalysis, are not present. 

PSGN causes hematuria, HTN, and AKI.  Thrombocytopenia and anemia are not 
common, and preceding symptoms include group A streptococcal skin or throat 
infection. 

Trisomy 18 Low birth weight due to intrauterine growth restriction (IUGR), microcephaly, 
ventricular septal defect (VSD), and closed fists with overlapping fingers are all 

classic physical examination 
features seen in trisomy 
18 (Edwards 
syndrome).  Other findings 
include micrognathia, 
prominent occiput, rocker-
bottom feet, and severe 
intellectual disability. 

After trisomy 21, trisomy 18 
is the second most common 
autosomal trisomy observed 
in live births.  The risk of 
trisomies increases with 
maternal age due to meiotic 
nondisjunction within 
maternal oocytes. Diagnosis 
is suspected based on 
prenatal ultrasonography, 
and karyotype (prenatal or 
postnatal) confirms the 
diagnosis.  Approximately 

95% of trisomy 18 patients die during their first year of life, most commonly due to 
cardiac failure from congenital heart disease or respiratory failure from 
hypoventilation or aspiration. 

……………………… 

A cat-like cry is seen in cri-du-chat (5p deletion) syndrome.  Infants with this 
syndrome may also have microcephaly; however, a characteristic protruding 
metopic suture is present.  Other manifestations are hypotonia, short stature, 
hypertelorism, wide and flat nasal bridge, and intellectual disability. 



Cutis aplasia (absence of epidermis over 
the skull) and microphthalmia are both 
classically seen in trisomy 13 (Patau 
syndrome).  This condition also 
associated with other midline defects, 
including holoprosencephaly and 
omphalocele.  Closed fists with 
overlapping fingers are not seen. 

  

 

 

 

 

 

A transverse palmar 
crease can be a 
normal variant but 
is also strongly 
associated 
with trisomy 21 
(Down 
syndrome).  Infants 
with Down 
syndrome also have 
hypotonia, upward 
and slanted 
palpebral fissures, 
epicanthal folds, 
Brushfield spots, 
cardiac 
malformations, and 
intestinal atresia. 

 

 

 

 

 

 

 



CHARGE 
syndrome 

CHARGE syndrome 

Characteristic 
features 

• Coloboma 
• Heart defects (eg, TOF, VSD) 
• Atresia choanae 
• Retardation of growth/development 
• Genitourinary anomalies 
• Ear abnormalities (eg, hearing loss) 

Additional key findings 
• Anosmia 
• Cleft lip/palate 
• Hypotonia 

Diagnosis 
• Clinical 
• CHD7 gene testing 

TOF = tetralogy of Fallot; VSD = ventricular septal defect. 

Bilateral choanal atresia classically presents with cyanosis at rest or with feeding and 
improvement with crying.  The inability to pass a catheter beyond the proximal 
nares is characteristic.  Although choanal atresia can be an isolated finding, diagnosis 
should prompt consideration for a congenital anomaly syndrome due to its 
association with other defects.  Coloboma (hole in one of the eye structures), 
dysplastic ears (eg, short and wide ears with no earlobes), cryptorchidism, and likely 
a ventricular septal defect (VSD; eg, harsh, holosystolic murmur at the lower left 
sternal border) are findings concerning for CHARGE syndrome. 



CHARGE syndrome is often identified clinically in the newborn period and is 
characterized by the following features: Coloboma, Heart defects, Atresia 
choanae, Retardation of growth, and Genitourinary and Ear abnormalities.  Other 
common features include hypotonia and cleft lip or palate.  This constellation of 

findings is caused by mutations in CHD7, 
which plays a role in gene expression during 
fetal development.  Genetic testing typically 
confirms the diagnosis. 

Initial management of infants with CHARGE 
syndrome includes placement of an oral 
airway for respiratory support in patients with 
choanal atresia.  Screening echocardiogram 
and renal ultrasound are also 
indicated.  Children with CHARGE syndrome 
require lifelong, multispecialty care due to 
delays in development, puberty, and growth. 

……………. 

DiGeorge syndrome results from a chromosome 22q11.2 microdeletion and 
presents with heart defects, hypocalcemia, and thymic hypoplasia.   

Infants with Fanconi anemia may have genital abnormalities, abnormal ears, and 
heart defects but also often have abnormal skin pigmentation and hypoplastic 
thumbs. Colobomas and choanal atresia are not seen in Fanconi anemia. 

Infants with trisomy 13 may have many features similar to CHARGE syndrome, 
including heart defects, colobomas, cleft lip or palate, and cryptorchidism.  However, 
choanal atresia is not associated with trisomy 13.  In addition, trisomy 13 patients 
have microcephaly, which is not seen in CHARGE association. 

VACTERL (Vertebral, Anal atresia, Cardiac, Tracheoesophageal fistula, Renal, Limb) 
syndrome has several features in common with CHARGE, including cardiac and renal 
anomalies.  



McCune-Albright 
syndrome (MAS) 

A child has early breast and 
pubic hair development 
consistent with precocious 
puberty, the onset of 
secondary sexual 
characteristics in girls age <8 
or boys age <9.  Central 
precocious puberty is due to 
early activation of the 
hypothalamic-pituitary-
gonadal (HPG) axis. Peripheral 
precocity is attributed to 
premature secretion of sex 
hormones independent of 
GnRH. 

In addition to precocious 
puberty, this patient 
has irregular café-au-lait 
macules confined to one side 
of the body and recurrent 
fractures due to polyostotic 
fibrous dysplasia, 
characteristic of McCune-Albright syndrome (MAS).  MAS is a rare cause of 
precocious puberty due to a mutation in the GNAS gene, which results in constant G 
protein activation and overproduction of pituitary hormones.  Therefore, in addition 
to GnRH-independent (ie, peripheral) precocious puberty (FSH, LH), MAS can also 
lead to thyrotoxicosis (TSH), acromegaly (GH), and Cushing syndrome (ACTH). 

………… 



An adrenal tumor typically causes isolated premature adrenarche (eg, pubic/axillary 
hair, acne, body odor) and is unlikely in a patient with concomitant breast 
development. 



 ↓ Neurofibromatosis type 1 (NF1) can 
cause precocious puberty (due to optic glioma 
affecting the hypothalamus) and long-bone 
dysplasia (eg, fractures).  However, café-au-lait 
macules in NF1 are typically more numerous 
(≥6) with regular borders and have 
associated axillary freckling. 

 

 

 

 

 

 

Peutz-Jeghers syndrome is characterized by gastrointestinal tract hamartomatous 
(GIT) polyposis.  The associated skin lesions are small (1-5 mm), perioral, 
mucocutaneous pigmented macules. Patients do not undergo precocious puberty. 

Sturge-Weber syndrome (SWS) is characterized by intellectual disability, seizures, 
and visual impairment due to capillary-venous malformations.  The associated skin 
lesion is a port-wine stain over the territory of the trigeminal nerve.  There is no 

associated precocious puberty. 

 Tuberous sclerosis is a neurocutaneous 
disorder that can cause central precocious 
puberty due to brain hamartomas.  However, 
associated skin lesions include 
hypopigmented ash-leaf spots and shagreen 
patches. 



Prader-Willi 
syndrome (PWS) 

Prader-Willi syndrome (PWS) is a sporadic disorder due to maternal uniparental 
disomy (UPD). Normally, people inherit 2 active copies of each gene - 1 from the 
mother and 1 from the father.  Patients with PWS inherit both copies of a section of 
chromosome 15 from their mother.  The deletion of the paternal copy of 

chromosome 15q11-
q13 results in poor suck 
and feeding problems in 
infancy followed by a life of 
compulsive binge-
eating and obesity-related 
problems.  Other common 
manifestations are shown 
in the table. 

Genetic testing is required 
to confirm diagnosis and 
begins with karyotype and 
methylation studies, 
followed by fluorescence 
in-situ hybridization (FISH), 
and then microsatellite 
probes. Management 
revolves 

around obesity and its complications.  Patients benefit from a structured eating 
environment and strict limitation of food intake (eg, locks on refrigerator, close 
supervision). They should be screened for sleep apnea (central and obstructive) as 
well as type 2 diabetes mellitus.  Some patients undergo growth hormone (GH) 
therapy to improve linear growth and body composition, including fat-free mass and 
bone density. 

……………………….. 

Beckwith-Wiedemann syndrome is a congenital disorder due to disregulation of 
imprinted gene expression in chromosome 11p15.  Characteristic physical findings 
include macroglossia, rapid growth, hemihyperplasia, and umbilical hernia or 
omphalocele. 

Patients with Angelman syndrome suffer from paternal uniparental disomy (UPD) 
(eg, deletion of the maternal copy of chromosome 15q11-q13).  As in PWS, these 
patients may have short stature and intellectual disability. However, other unique 
features include frequent smiling/laughter, hand-flapping, ataxia, and seizures. 

Klinefelter syndrome (XXY) is the most common sex chromosome abnormality 
causing primary hypogonadism.  However, newborns typically have normal male 
external genitalia and no apparent dysmorphic features.  After puberty, small testes 
and tall stature become apparent. 

Fragile X syndrome is the most common X-linked inherited cause of intellectual 
disability.  Affected boys have a prominent forehead and macroorchidism in contrast 
to PWS. 



Lesch-Nyhan syndrome results from a deficiency of the hypoxanthine-guanine 
phosphoribosyl transferase (HGPRT) enzyme, resulting in marked hyperuricemia.  It 
is characterized by self-mutilation, mental retardation, and extrapyramidal 
symptoms (eg, dystonia, choreoathetosis). 

Friedrich ataxia 
Friedreich ataxia 

Genetics 
• Autosomal recessive 
• Loss-of-function, trinucleotide repeat (GAA) 

in frataxin gene 

Clinical features 

• Neurologic deficits 
o Cerebellar ataxia 
o Dysarthria 
o Loss of vibration and/or position sense 
o Absent deep tendon reflexes 

• Hypertrophic cardiomyopathy 
• Skeletal deformities (eg, scoliosis) 
• Diabetes mellitus 

Prognosis 
• Mean survival age 30-40 
• Mortality due to cardiac dysfunction (eg, 

arrhythmia, congestive heart failure [CHF]) 

Friedreich ataxia (FA) classically presents as progressive gait ataxia and dysarthria 
in adolescents or young adults.  FA is an autosomal recessive (AR) disorder caused 
by a trinucleotide repeat (GAA [GAA-AR]) expansion that results in a loss-of-function 
(LOF) mutation in the frataxin gene.  Neurologic manifestations (eg, 
ataxia, dysarthria, loss of vibration/position sense) result from degeneration of the 
spinal tracts (ie, spinocerebellar tracts, posterior columns).  Other clinical features 
include hypertrophic cardiomyopathy (HCM), diabetes mellitus, and skeletal 
deformities (eg, scoliosis). 

Treatment typically involves multidisciplinary supportive care and monitoring for 
complications; there is no specific disease-modifying therapy.  After disease onset, 



survival rarely exceeds 20 years.  The most common cause (MCC) of 
death is cardiac dysfunction related to cardiomyopathy, typically a fatal arrhythmia 
or congestive heart failure (CHF). 

……….. 

Diabetes mellitus develops in a minority of patients with FA but is a rare cause of 
death. 

Ataxia-telangiectasia is an autosomal recessive (AR) disorder that presents with 
immunodeficiency, progressive cerebellar ataxia, and ocular and cutaneous 
telangiectasias.  Patients with ataxia-telangiectasia have deficits in DNA repair that 
increase the risk of malignancy. FA does not predispose to cancer. 

Guillain-Barré syndrome (GBS) is an immune-mediated polyneuropathy that 
classically presents as ascending paralysis and can progress to respiratory failure, but 
the overall risk of mortality is relatively low.  GBS is associated with absent reflexes, 
but it typically follows an infection, is not commonly associated with dysarthria, and 
would not cause abnormal medullary or dorsal column findings on MRI.  Although 
patients with FA can have aspiration pneumonia and respiratory complications due 
to bulbar weakness, mortality is most commonly due to cardiac dysfunction. 

Status epilepticus can result in mortality from cerebral anoxia, aspiration, and 
respiratory failure.  Patients with FA do not have an increased risk of seizures. 

 



SOCIAL SCIENCES (ETHICS/LEGAL/PROFFESSIONAL) 
Child abuse 

Features of possible child abuse 

Risk 
factors 

Caregiver background  
• Young or single parents 
• Lower education levels 
• Drug or alcohol abuse 
• Psychiatric conditions (depression, impulse control 

disorders) 
• History of childhood abuse 

Home environment   
• Unstable family situation (eg, divorce, conflict) 
• Financial difficulties, job loss 
• Lack of social support 
• Domestic violence 

Victims 
• Physical, intellectual, or emotional disabilities 
• Unplanned pregnancy/unwanted child 

Clinical 
presentation 

• Unexplained or implausible injuries 
• Injuries in different stages of healing 
• Malnutrition 
• Sudden behavioral or scholastic changes 

When working with vulnerable patients such as children, it is imperative that 
physicians be alert to any signs of possible abuse. Abuse must be ruled out in any 
child with abrupt onset of mood changes, bedwetting, and/or academic 
difficulties. Other factors associated with increased risk of abuse in this child include 
unstable family situation, financial difficulties, and caregiver history of substance 
abuse. 

Physical, sexual and emotional abuse should be considered early when evaluating 
mood and behavioral symptoms in children due to the high risk of recurrent abuse 
and the need for prompt intervention. The physician should ask the parent(s) to 
leave the room and provide a safe environment for the child to talk about her 
feelings and concerns. If abuse is confirmed or there remains a high index of 
suspicion of abuse, the physician is mandated to report it. 

…………………… 

Although encouraging the mother to attend a support group and initiating family 
therapy may be helpful, these would not take priority over assessing the patient for 
abuse. 

It is important to speak with the mother alone to get further details about the home 
environment, which she may not wish to reveal in front of her daughter.  However, 
this does not take precedence over completing the interview with the patient and 
assessing for abuse. 



Changes in behavior and mood often occur in normal children in response to 
common psychosocial stressors such as divorce or parental discord.  However, abuse 
must also be ruled out when a child has abrupt changes in mood, bedwetting, and 
academic decline. 

Cognitive-behavioral therapy (CBT) has been studied for a number of psychological 
disorders in children and adolescents.  Although it may have a role in the long-term 
management of these patients, psychotherapy would be a secondary priority and 
should not delay the urgent need to exclude abuse. 

Stranger anxiety Stranger anxiety is a normal part of early child development that is associated with 
learning to distinguish the familiar from the unfamiliar. Stranger anxiety typically 
starts at age 6 months, peaks at 8-9 months, and generally resolves by age 2 years 
(0.5-2y).  Children with stranger anxiety typically cry when an unfamiliar 
person approaches, even in the presence of the mother (eg, this infant cries in 
response to the nurse and physician, even with the mother present).  The mother 
should be reassured that her infant's behavior is normal at his age. 

Separation anxiety (anxiety when separated from the primary caregiver) is also part 
of normal development and generally resolves when the child develops object 
permanence (ie, the child understands that an object or person still exists even 
when they cannot be seen), typically at age 18-24 months (up to 2 y). Separation 
anxiety disorder, in contrast, is diagnosed in older children who exhibit extreme and 
persistent anxiety with separation and excessive worry about losing major 
attachment figures. 

…………. 

Reactive attachment disorder (RAD) occurs in children who have experienced 
neglect or abuse and develop insecure attachment to caregivers.  It is characterized 
by a pattern of emotional and social withdrawal (eg, a child with RAD would likely 
not cry in response to an unfamiliar person or separation from a parent).   

If an infant does not respond to his or her name by age 12 months, it may represent 
an early sign of an autism spectrum disorder (ASD) and should be followed up with 
further evaluation. However, a patient might not be responding due to the distress 
associated with stranger anxiety; referring to his behavior as a warning sign of 
autism is premature and unnecessarily alarming. 

Informed consent 
Circumstances in which minors can provide their own consent 

Medical 
emancipation 

• Emergency care (all states) 
• STDs/STIs (all states) 
• Mental health and substance abuse treatment  
• Pregnancy care 
• Contraception 

Legal emancipation 
• Financially independent 
• Parent 
• Married 



• Active military service 
• High school graduate 

Note: The age of legal and medical emancipation varies by state. 

Informed consent provides patients with information that allows for educated 
decision-making about their health care. The procedure and its indications, risks, 
benefits, and alternatives should be clearly described. Informed consent ideally is 
obtained from the parents of minors prior to performing a 
procedure.  The exception is emergency, life-threatening conditions in which the 
parent or legal guardian cannot or does not provide consent and delaying treatment 
would result in harm to the patient. 

Even if the infant's mother is a minor, she can legally consent to medical care for her 
child.  However, parents have the responsibility to make decisions in the best 
interest of their child and therefore cannot refuse life-saving treatment. If the 
infant requires intubation and mechanical ventilation to live.  In situations that are 
not time-sensitive, the hospital legal counsel and ethics committee should be 
involved and a court order obtained to overrule the parent's wishes. However, If the 
patient has an unstable airway requiring emergency treatment; obtaining an ethics 
consult or legal counsel would delay treatment. The correct course of action is 
to proceed with treatment regardless of parental consent. Other situations in which 
obtaining consent should not delay acute care include urgent blood transfusions 
and emergency surgery. 

…………….. 

Consent is not required in this emergency situation, and attempting to contact the 
father would only delay life-saving treatment.  In addition, grandparents cannot 
provide consent unless they are the legal guardians. 

Child protective services (CPS) should be involved when parents are not acting in the 
best interest of their child.  However, if the patient is in critical condition, he should 
first be stabilized. 

Unemancipated minor is defined as an individual age <18 years who requires 
consent by a parent or legal guardian for medical or surgical treatment. In all states, 
minors may receive acute care without consent if obtaining it would delay 
treatment.  The parents or legal guardians must be notified as soon as 
possible.  Many states also allow minors to consent without parental notification for 
contraception, treatment of sexually transmitted diseases, prenatal care, mental 
health services, and substance abuse rehabilitation (Table). 

According to the American Academy of Pediatrics (AAP) Committee on Bioethics, a 
parental decision to decline routine immunization for an unvaccinated child is often 
tolerated as the risk of acquiring infection in a community with herd immunity is 
relatively low.  In contrast to elective vaccination, e.g., if a patient is at high risk of 
tetanus infection from the deep puncture wound and administration of tetanus 
vaccination is urgent. 



In patients with divorced parents, only parents with custody may give consent for 
medical care. Parents with joint custody are each able to consent, but consent from 
only one parent is all that is necessary to proceed with treating the minor, especially 
when the decision is clearly in the child's best interests. In all cases, treatment is 
ideally discussed with both parents to reach an agreement that will help the child 
and facilitate cooperation between the treatment team and the parents. 

…………………….. 

Unemancipated minors do not have the legal authority to consent for procedures; 
consent must be obtained from at least one parent. 

It is appropriate to consult the hospital's ethics committee if an ethical dilemma is 
present.  

If both parents refuse to consent to life-saving treatment, the physician would need 
to seek court approval before administering necessary but nonurgent treatment 
(eg, chemotherapy for acute lymphoblastic leukemia [ALL] in a stable patient). 

Parents cannot deny their children life-saving treatment unless the benefits are 
minimal or would not alter the prognosis. 

Refusal of 
treatment 

Although parents generally have the right to make medical decisions for their minor 
children, parents cannot refuse life-saving treatment for a child.  E.g., if parents are 
refusing a proven life-saving treatment for their child.  Treatment of acute 
lymphoblastic leukemia (ALL) currently offers a survival rate of over 80%.  Without 
treatment, ALL commonly results in death. 

The physician should continue to engage the parents, explaining the benefits of 
treatment and the consequences of withholding diagnostic tests and 
chemotherapy.  The hospital ethics committee, social services, and hospital risk 
management can also assist. In some cases, this multidisciplinary approach will 
enable parents to overcome their fears and consent to the proposed treatment. 
However, if the parents continue to refuse life-saving treatment, the physician 
should seek a court order to proceed with the necessary intervention. 

……….. 

If a delay for consent is life-threatening, emergency treatment for the child is legally 
authorized regardless of the parents' wishes.   

Transfer of care to another provider would delay pursuing a court order for life-
saving chemotherapy. 

PSYCHIATRIC/BEHAVIORAL & SUBSTANCE ABUSE 
Imaginary friends Having an imaginary friend is most common in children age 3-6 but can be seen 

throughout school-age years.  Although parents may become concerned when 
children report imaginary friends or when these relationships persist, this stage 
of development is considered healthy and normal. It aids a child's creativity and 
helps the child to navigate social relationships as a form of rehearsal. There is no 
evidence that imaginary friends negatively impact real friendships. 



Other normal creative behaviors in this age group include pretend play, dress-up, 
and storytelling with fanciful details. 

………………… 

A child may use imaginary friends to master anxiety and develop competence (eg, a 
child teaching her imaginary friend to be less clumsy) in a developmentally 
appropriate fashion.  If the girl has friends, gets along with her siblings, and interacts 
well with the physician; There is no indication of an anxiety disorder, and therapy is 
not necessary. 

This behavior is normal for age 3-6 y, provided that the child shows no other signs 
for psychosis (eg, disorganized behavior/speech, social isolation, regression of 
milestones).  Psychiatric referral would be appropriate for an older child or 
adolescent with auditory or visual hallucinations. 

Although a child may be using the imaginary friend as a way to master anxiety, 
imaginary friends play many roles (eg, companionship, social rehearsal).  It is 
premature to suggest that the imaginary friend will not be needed when the girl 
becomes more confident in her basketball skills. 

Sexual behavior in 
preadolescents 

Sexual behavior in preadolescents 

Normal Abnormal 

Toddler 
• Exploring one's own or others' genitals 
• Masturbatory movements 
• Undressing self or others 

• Repeated insertion of 
objects into vagina or 
anus 

• Sex play involving 
genital-genital, oral-
genital, or anal-genital 
contact 

• Use of force, threats, 
or bribes in sex play 

• Age-inappropriate 
sexual knowledge 

 School-age 
• Increased interest in sex words & play 
• Asking questions about sex & reproduction 
• Masturbatory movements (may become 

more sophisticated) 

Young children are naturally curious about their bodies, and it is developmentally 
normal for toddlers and preschoolers to touch their own or other young children's 
genitals. Occasional genital self-stimulation is also common, as is asking about 
reproduction, playing "doctor" with other children, dressing in the typical clothing of 
the other gender, and attempting to undress themselves or others. These behaviors 
are usually brief and distractible and should not be stigmatized but rather redirected 
if socially inappropriate (ie, self-stimulation in public). These behaviors typically 
decrease as children approach adolescence, when they become more aware of 
social norms and expectations and have an increased need for privacy. 

There are, however, sexual behaviors that are of concern in young children, such 
as precocious sexual knowledge, preoccupation with masturbation, excessive or 
aggressive talk about sexuality, and simulating (e.g., with dolls) genital-genital, oral-
genital, or anal-genital contact. In that case, further explored in warranted. 



Knowledge about the specific details of sexual acts would be of concern in a 4-year-
old.  Anogenital trauma, coercive sex play, or repeated UTIs with no medical cause 
should also raise concerns about possible sexual abuse. 

……………… 

It is common for young children to express frustration through physical aggression. 
This tends to improve as they become better able to verbalize their feelings, around 
age 5 or 6. 

Most children aren't able to tie shoelaces until around age 5. 

Nocturnal enuresis is common in young children. If it occurs in children age >5 or is 
associated with other symptoms (eg, urgency, frequency, straining), further workup 
may be warranted. 

Most young children engage in some form of rhythmic activity for soothing purposes 
(eg, thumb sucking, rocking, nail biting). These activities tend to decrease with age. 

Language disorder Language disorder (LD) is a common developmental disability of childhood that 
occurs in 5%-10% of children. LD is characterized by persistent difficulties 
in comprehension (receptive) and/or production (expression) of spoken and written 
language. It may involve the rules (grammar, syntax, morphology), content 
(vocabulary), and/or functional use of language. Typical symptoms include a 
markedly limited vocabulary, errors in tense, and difficulty producing sentences 
with developmentally appropriate length and complexity. 

LDs interfere with academic functioning and increase the risk for specific learning 
disorders (eg, reading and writing disabilities).   

Early intervention, including structured language therapy and stimulating language 
development at school and at home, is beneficial and improves outcomes. 

…………………. 

Childhood-onset fluency disorder, also known as stuttering, is an impairment in the 
fluency of speech production. Speech sound disorder is an impairment in speech 
articulation (speech is unclear).   

In selective mutism, patients do not speak in specific settings, typically at school.  

Social (pragmatic) communication disorder is characterized by persistent difficulty 
in the social use of verbal and nonverbal communication. Ability to interact socially 
with peers and family makes this diagnosis less likely. 

As the demands of reading and writing increase, a LD patient will be at risk for a 
comorbid learning disorder. Diagnosis requires the use of standardized achievement 
testing. 

 

 

 



ADHD 
Attention deficit hyperactivity disorder (ADHD) 

Clinical 
features 

• Inattentive &/or hyperactive/impulsive symptoms for ≥6 
months 

o Inattentive symptoms: difficulty focusing, distractible, 
does not listen or follow instructions, disorganized, 
forgetful, loses/misplaces objects 

o Hyperactive/impulsive symptoms: fidgety, unable to sit 
still, "driven by a motor," hypertalkative, interrupts, 
blurts out answers 

• Several symptoms present before age 12 
• Symptoms occur in at least 2 settings (home, school) & 

cause functional impairment 
• Subtypes: predominantly inattentive, predominantly 

hyperactive/impulsive, combined type 

Treatment 

• Stimulants (methylphenidate, amphetamines) 
• Nonstimulants (atomoxetine, alpha-2 adrenergic agonists 

[clonidine, guanfancine]) 
• Behavioral therapy 

The diagnosis of ADHD is made clinically with evidence of symptoms being present 
in 2 or more settings (eg, home, school). 

Teacher evaluations are helpful in assessing if the symptoms extend beyond the 
home environment. Teachers' observations of classroom behavior (eg, 
inattentiveness; fidgeting; difficulty staying seated; talkativeness; difficulty listening, 
following instructions, completing assignments) in relation to same-age peers will 
help to establish the diagnosis. Ideally, teacher evaluations should involve 
observations over a 6-month period and be supplemented with validated ADHD-
specific rating scales. 

……………. 

Initiating treatment with the stimulant methylphenidate would be appropriate only 
after the diagnosis of ADHD is made. 

Separate parental interviews may be helpful if one parent is noted to be quiet or not 
contributing during the interview.  However, in the case where both parents express 
their opinions about the patient's behavior, it’s unnecessary. 

A hearing test and educational testing are not routinely performed in the initial 
evaluation of ADHD.  These may be appropriate, however, if coexisting hearing 
impairment or learning disabilities are suspected. 



Medication options for attention-deficit hyperactivity disorder (ADHD) in children 
and adolescents include stimulants (eg, dextroamphetamine, methylphenidate), 
atomoxetine, alpha-2 adrenergic agonists, and certain antidepressants.  Although 
stimulants are commonly recommended as initial pharmacotherapy due to their 
rapid onset and larger treatment effect size compared to nonstimulants, family 
preferences should be considered when choosing treatment. 

Atomoxetine is a first-line alternative to stimulants for child and adolescent 
ADHD.  It is a selective norepinephrine reuptake inhibitor (SNRI) and is not a 
controlled substance.  Atomoxetine may also be preferred to stimulants when there 
is concern for abuse or diversion due to a personal or family history of illicit 
substance use. Alpha-2 adrenergic agonists (eg, clonidine, guanfacine) and certain 
antidepressants (eg, bupropion, tricyclic antidepressants [TCAs]) are other 
nonstimulant options, but these are usually reserved for children who respond 
poorly to a trial of stimulants or atomoxetine. 

……………… 

Dextroamphetamine and methylphenidate are stimulant medications. 

Modafinil is a wakefulness-promoting agent used to treat narcolepsy. 

Valproate is an anticonvulsant that has been used as a mood stabilizer in bipolar 
disorder. 

Difficulty sitting still and focusing, forgetfulness despite reminders, fidgetiness, 
disruptiveness in class, and interruption of others is characteristic of attention-
deficit hyperactivity disorder (ADHD). Diagnosis requires onset of symptoms prior to 
age 12 with impairment in more than one setting (eg, school and home). Children 
with ADHD often demonstrate poor frustration tolerance (e.g., they get irritable and 
moody when reprimanded) and impulsive behavior (eg, throwing toys, shouting, 
hitting) that result in conflict with peers, siblings, and authority figures. 

In school-age children and adolescents, stimulant medications (eg, 
methylphenidate, amphetamines) are first-line treatment. They are more effective 
than nonstimulant medications, with good tolerability, a positive safety record, and 
rapid onset of action. Common stimulant side effects, including decreased appetite 
and insomnia, can generally be managed with dosage or timing adjustments. 
Stimulants are often combined with behavioral therapy (eg, positive reinforcement 
for good behavior, maintaining a schedule). 

………………… 

Nonstimulant options for treating ADHD include the norepinephrine reuptake 
inhibitor (SNRI) atomoxetine and the alpha-2 adrenergic agonists clonidine and 
guanfacine. Atomoxetine can be considered if there is a family preference for 
nonstimulant medications or in patients with substance use disorders.  

Alpha-2 adrenergic agonists are typically used following adverse effects or lack of 
response from stimulants or atomoxetine. 



Bupropion is a dopamine/norepinephrine reuptake inhibitor (DNRI) most commonly 
used in the treatment of major depression and as an aid in smoking cessation. 

Fluoxetine is a selective SSRI used in the treatment of pediatric depression. Pediatric 
depression can present with irritability as well as difficulty focusing, other symptoms 
characteristic of depression include lack of enjoyment, social withdrawal, and 
problems with sleep or appetite. 

Haloperidol and risperidone are antipsychotic agents used in the treatment of 
psychotic disorders and tic disorders.  Risperidone can also be considered in the 
treatment of aggression associated with autism spectrum disorders (ASD).  Neither 
medication is used to treat ADHD. 

ADHD, combined type: inattentive symptoms include making careless mistakes, 
forgetfulness, not listening, and avoidance/lack of follow-through with 
tasks. Hyperactive/impulsive symptoms include difficulty staying seated, 
hyperactivity, talkativeness, impulsivity, difficulty waiting his turn, and interrupting 
others. Symptoms cause impairment in more than one setting (school and home). 

Diagnosis of ADHD requires that several symptoms be present before age 12, 
although symptoms may often appear as early as kindergarten. ADHD is twice as 
common in boys, with girls more likely to have predominantly inattentive 
symptoms. ADHD symptoms commonly cause family discord (eg, difficulty following 
routines due to disorganization and not listening) and problems with peer 
relationships (eg, rejection, teasing). 

……….. 

Adjustment disorder with disturbance of conduct is diagnosed when symptoms 
occur in response to an identifiable psychosocial stressor and do not meet criteria 
for another disorder. 

Hyperactivity, talkativeness, loud speech, and poor impulse control can be seen in 
both ADHD and hypomanic episodes of bipolar II disorder. However, an ADHD 
patient lacks discrete mood episodes and other key hypomanic features (eg, 
grandiosity, decreased need for sleep). 

Conduct disorder involves behaviors that violate major societal norms or the rights 
of others (eg, aggression, property destruction, theft, deceitfulness, rule violations). 

Disruptive mood dysregulation disorder (DMDD) involves severe, pervasive 
irritability and poor frustration tolerance, resulting in frequent temper outbursts. 
Inattention, hyperactivity, and disorganization are not prominent, but ADHD can be 
diagnosed as a comorbid condition if criteria are met. 

Even if a patient’s ADHD symptoms have led to conflict with his mother and peers, 
there is insufficient evidence to substantiate a comorbid diagnosis of oppositional 
defiant disorder. This disorder is characterized by a pattern of angry/irritable mood 
and argumentative/defiant behavior toward authority figures. These patients are 
temperamental, hostile, and defiantly break rules. ADHD patients’ mood is upbeat, 
and their argument with their mothers and classroom behavior are more likely 
related to their impulsivity rather than deliberate or vindictive defiance. 



Tourette disorder 
Tourette syndrome 

Clinical 
features 

• Both multiple motor & ≥1 vocal tics (not necessarily 
concurrent, >1 year)  
o Motor: Facial grimacing, blinking, head/neck jerking, 

shoulder shrugging, tongue protrusion, sniffing   
o Vocal: Grunting, snorting, throat 

clearing, barking, yelling, coprolalia (obscenities) 
• Onset age <18 

Treatment 

• Behavioral therapy (habit reversal training) 
• Antidopaminergic agents 

o Tetrabenazine (dopamine depleter) 
o Antipsychotics (receptor blockers) 

• Alpha-2 adrenergic receptor agonists 

Tourette disorder (TD) (also called Tourette syndrome) is characterized by multiple 
motor tics and at least one vocal tic with onset in childhood.  Tics are usually 
preceded by irresistible urges and followed by feelings of relief.  Although 
experienced as involuntary, tics can be suppressed voluntarily for some time.  They 
are exacerbated by stress and fatigue. 

The most effective nonpharmacological treatment for TD is habit reversal training, a 
form of behavioral therapy.  Pharmacotherapy can also be considered when habit 
reversal training is ineffective or unavailable, or when symptoms interfere with 
social, academic, or occupational functioning.  Antidopaminergic agents are the 
most effective medications and include the dopamine-depleting agent tetrabenazine 
as well as antipsychotic agents that act as dopamine-receptor blockers (eg, 
risperidone, haloperidol).  Alpha-2 adrenergic agonists (eg, guanfacine, clonidine) 
are also used, but the evidence is not as robust as that for antidopaminergic agents. 

…………. 

Anticholinergic medications, such as benztropine, are used to treat and prevent 
extrapyramidal side effects associated with antipsychotics.  They are not a treatment 
for TD. 

Monoamine oxidase inhibitors (MAOI) are used in treatment-resistant major 
depression.  Selective serotonin reuptake inhibitors and tricyclic antidepressants are 
used to treat depression as well as symptoms of obsessive-compulsive disorder, 
which is often comorbid with TD.  These pharmacological agents do not play a 
primary role in the treatment of TD. 

Stimulant medications are used in the treatment of comorbid ADHD. 

Tourette syndrome is characterized by multiple motor and one or more vocal tics 
that present before age 18; it occurs more frequently in males. The tics occur many 
times a day (frequently in bouts) nearly every day or at regular intervals for at least 
a year. Motor tics frequently observed include grimacing, eye blinking, nose 
twitching, head jerking, and shoulder shrugging. Vocal tics include barking, grunting, 
squeaking, coughing, and throat clearing. In a minority (40%) of cases, patients 



experience coprolalia (uttering of obscene words). Symptoms are exacerbated by 
stress and tend to subside during sleep. 

Patients with Tourette syndrome have high rates of comorbid conditions that 
complicate management and affect quality of life. Attention-deficit hyperactivity 
disorder (ADHD) and obsessive-compulsive disorder (OCD) are the most prevalent 
comorbid conditions. OCD typically develops within 3-6 years after tics first 
appear. It may peak in late adolescence or early adulthood when the tics are waning. 
Less common comorbid conditions include anxiety disorders; depression; autism 
spectrum disorders (ASD); learning disorders; and disruptive, impulse-control, and 
conduct disorders. 

…………. 

There is an increased incidence of antisocial personality disorder, autism spectrum 
disorder (ASD), conduct disorder, and oppositional defiant disorder (ODD) in 
patients with Tourette syndrome, but ADHD and OCD are more common comorbid 
conditions. Autistic behaviors, when present, are typically evident from an early age 
and appear prior to the onset of tics. 

Patients with Tourette syndrome may have significant psychosocial impairment and 
are at increased risk for anxiety disorders and depression. However, these disorders 
are not as common as ADHD and OCD. 

There is no known association of Tourette syndrome with seizure disorder. 

OCD 
Obsessive-compulsive disorder (OCD) 

Clinical 
features 

• Obsessions 
o Recurrent, intrusive, anxiety-provoking thoughts, urges, 

or images 
• Compulsions 

o Response to obsessions with repeated behaviors or 
mental acts 

o Behaviors not connected realistically with preventing 
feared event 

• Time-consuming (>1 hr/day) OR causing significant distress 
or impairment 

Treatment 
• Selective serotonin reuptake inhibitor (SSRI) 
• Cognitive-behavioral therapy (CBD; exposure & response 

prevention) 

Patients with OCD can have obsessions, compulsions, or both.  Obsessions typically 
revolve around contamination, symmetry, or fear of harm. In response to intrusive 
thoughts, images, or urges, patients often engage in mental (eg, word repetition, 
counting) and/or physical (eg, hand washing, checking) rituals aimed at preventing a 
feared event (eg, a patient fears something bad will happen to his family). OCD is a 
chronic illness that often begins in childhood or adolescence, and the disturbing 
thoughts and rituals cause significant functional impairment throughout life. 



First-line treatment for OCD includes selective serotonin reuptake inhibitors 
(SSRIs) and/or exposure and response prevention based cognitive-behavioral 
therapy (CBT).  The SSRIs fluoxetine, fluvoxamine, and sertraline have been shown to 
be safe and effective in the treatment of pediatric OCD. CBT is the most effective 
form of psychotherapy and involves exposing patients to thoughts, images, and 
situations that make them anxious and preventing the accompanying compulsion. 

…………… 

Although the tricyclic antidepressant (TCA) clomipramine is effective in treating 
OCD, it is considered second-line due to poorer tolerability and safety compared to 
SSRIs. The combination of an SSRI + clomipramine is reserved for severe, treatment-
refractory OCD.  CBT is the psychotherapy of choice for OCD.  Psychodynamic 
psychotherapy (which focuses on unconscious conflicts and developing insight) and 
dialectical behavior therapy (which focuses on treating the distress, emotional 
dysregulation, and self-harm in borderline personality disorder [BPD]) have not 
demonstrated efficacy for OCD. 

Buspirone augmentation of SSRIs has not demonstrated efficacy in pediatric 
OCD.  Buspirone has a role in the treatment of generalized anxiety disorder (GAD). 

OCD requires pharmacological treatment and/or structured psychotherapy with a 
CBT-trained therapist. 

Although the SSRI sertraline is a first-line treatment for OCD, benzodiazepines (eg, 
clonazepam) are not indicated. 

Trichotillomania 
Trichotillomania (hair-pulling disorder) 

DSM-5 

• Recurrent hair pulling resulting in hair loss 
• Repeated attempts to decrease/stop hair pulling 
• Significant distress or impairment 
• Not due to a medical/dermatological condition (eg, alopecia 

areata) 
• Not due to another mental disorder (eg, body dysmorphic 

disorder) 

Treatment • Cognitive-behavioral therapy (CBT; habit reversal training) 

Recurrent hair pulling, hair loss, attempts to stop pulling, and 
psychological distress are consistent with a diagnosis of trichotillomania. DSM-5 
classifies trichotillomania as an obsessive-compulsive–related disorder to reflect 
increasing evidence of shared features with obsessive-compulsive disorder (OCD) 
and higher rates of comorbidity in patients with a personal or family history of OCD. 
Commonly affected sites include the scalp, eyebrows, and eyelids, with hair loss 
presenting as alopecic patches and absent eyebrows and eyelashes. Because these 
patients feel out of control and embarrassed, they may avoid work, school, or public 
places and try to hide the hair loss (eg, wearing hats). Hair pulling may be an 
automatic behavior (without full awareness) or be preceded by tension and 
followed by relief.  The prevalence of trichotillomania is estimated to be 1%-2% and 
is much more common in children and adolescent girls. Trichophagia (swallowing of 



hair) and subsequent formation of trichobezoars can lead to abdominal pain and 
bowel obstruction. 

The most effective treatment for trichotillomania is habit reversal training (a form 
of CBT, also used for Tourette disorder). 

………….. 

In alopecia areata, patches are smooth and completely devoid of hair, as opposed to 
trichotillomania, in which patches typically have broken hairs of varying lengths. 

Patients with body dysmorphic disorder may pluck their hair in an effort to improve 
a perceived defect in their appearance. 

Generalized anxiety disorder (GAD) is characterized by >6 months of multiple, 
uncontrollable, excessive worries and anxiety.   

Although significant comorbidity exists between trichotillomania and OCD, patients 
with trichotillomania do not have intrusive obsessive thoughts. They have one 
compulsion, which is to pull their hair out, whereas patients with OCD typically 
engage in multiple compulsive activities. 

ASD 
Autism spectrum disorder (ASD) 

Clinical 
features 

• Deficits in social communication & interactions with 
onset in early development   
o Sharing of emotions or interests 
o Nonverbal communication   
o Developing & understanding relationships   

• Restricted, repetitive patterns of behavior   
o Repetitive movements or speech   
o Insistence on sameness/routines    
o Intense fixated interests   
o Adverse responses to sensory input 

• May occur with or without language & intellectual 
impairment 

Assessment & 
management 

principles 

• Early diagnosis & intervention 
• Comprehensive, multimodal treatment (speech, 

behavioral therapy, educational services) 
• Adjunctive pharmacotherapy for psychiatric 

comorbidities 

Speech delay, social isolation, repetitive stereotypical movements (eg, head 
banging), and fixated interest in cars are suggestive of autism spectrum 
disorder (ASD).  ASD presents in early childhood and is 4 times more common in 
males. 

Lack of interest in shared social play and impaired joint attention (eg, lack of 
pointing or bringing objects to others) are characteristic of ASD. Odd repetitive 
behaviors (eg, lining up toys) and rigid adherence to routines (eg, distress over small 
changes) are also common.  ASD can occur both with and without language and 



intellectual impairment.  Language deficits can range from complete lack of speech 
to language delays and odd, stilted speech. 

……………………. 

Language disorder (ie, deficits in comprehension or production) presents in early 
childhood and can be difficult to diagnose due to considerable variability in language 
acquisition before age 4.  However, nonverbal communication (eg, eye contact) 
should be normal.  

Many patients with Fragile X syndrome display autistic behaviors, other features 
suggestive of the syndrome include: seizures, macrocephaly, hypotonia, long face, 
large ears. 

Global developmental delay is used to describe children under age 5 with delayed 
milestones in multiple intellectual areas and who are too young to undergo formal 
testing for intellectual deficits.  In contrast to ASD, patients with global 
developmental delay still display social responsiveness and make efforts to 
communicate. 

Although a child with ASD might engages in head banging, they don’t display other 
characteristic self-mutilating behaviors or features typical of Lesch-Nyhan syndrome 
(eg, biting his fingers and tongue, dystonia, writhing movements, delayed motor 
development, nephrolithiasis, gout). 

In selective mutism, the child exhibits intact communication skills in certain settings 
(eg, school only) and not in others.  Social reciprocity is not impaired even when the 
child is mute; restricted, repetitive behaviors are absent. 

Stereotypic movement disorder is diagnosed only when the stereotypies (repetitive, 
purposeless movements; eg, hand flapping, head banging) are not better explained 
by another disorder, such as autism. 

Impaired social interaction, restricted interests, and insistence on routine raise 
concerns about autism spectrum disorder (ASD).  Although many children are 
brought to clinical attention earlier (by age 5) and have some degree of language or 
intellectual disability, individuals on the mild end of the spectrum may present later 
when social deficits affecting peer relationships become more noticeable. 

The diagnosis of ASD is a clinical one, but it should ideally involve a comprehensive 
evaluation, including structured assessments of social, language, and intellectual 
development in addition to hearing, vision, and genetic (eg, fragile X syndrome) 
testing. These tests can aid in confirming the diagnosis and help procure and direct 
services. 

In this encounter, the physician must be sensitive to both parents (who have 
different views and levels of concern about their child) without alarming them. The 
best approach is to empathically listen to both parents' points of view 
while acknowledging the mother's concerns, educating the parents about the 
spectrum of developmental disorders, and recommending further evaluation to 
confirm the suspicion of ASD. 



………….. 

Q’s responses: 

Explain the spectrum of developmental disorders and recommend further 
evaluation - Correct answer 

 

Explain that his behavior is characteristic of high-functioning autism, but no 
intervention is necessary if he is otherwise doing well: This response is also 
likely to be alarming to the parents and erroneously advises against 
treatment. 
 
Inform the parents of an autism spectrum diagnosis and recommend 
immediate intervention: Although early intervention is important and 
improves outcome in ASD, this response is insensitive and alarming, 
especially if the father's perspective is that nothing is wrong. The discussion 
should be sensitive to both parents and focus on education rather than 
treatment. 
 
Monitor his behavior over the course of the next year as he adapts to his new 
school:  The patient's behavior is longstanding and raises concerns for more 
than just an adjustment reaction to a new school. Although this response is 
diplomatic, it fails to address the concern about an autism spectrum disorder 
and may result in a delay in proper diagnosis and treatment.  
Reassure the parents that there is no concern as the boy does well 
in school and his growth curves are normal: This response offers 
false reassurance. This boy's social deficits and restricted interests 
are significant and could lead to further bullying and the 
development of depression and anxiety. 

 

Delayed language development, unresponsiveness to one’s name, and impaired 
social communication and interaction are concerning for autism spectrum 
disorder (ASD). At age 18 months, children should have a vocabulary of 
approximately 10-25 words, respond to their name when called, and make eye 
contact and engage in play with others. A key feature of ASD in children this age is 
the absence of joint attention (ie, spontaneous attempt to share interests with 
others by eye gazing and pointing at objects). Other signs of autism include 
insistence on routines, fixated interests (eg, playing exclusively with 1 toy, no 
interest in others or exploring the world), and repetitive movements (eg, rocking, 
hand flapping). 

Language dysfunction in ASD is variable and can range from subtle abnormalities of 
pitch and odd word choice (e.g., answering in a formal manner) to absence of 
functional speech. Language delay without an attempt to compensate through 
nonverbal means of communication is characteristic of ASD.  

Management of ASD commonly includes speech therapy, behavioral therapy, 
educational interventions, and occupational therapy. 

……………… 



Childhood-onset fluency disorder (stuttering) and speech sound disorder 
(articulation disorder) are dysfunctions of speech fluency and articulation, 
respectively. Language disorder is characterized by persistent difficulties in 
comprehension and production of spoken and written language. These disorders 
would not explain impaired nonverbal communication and social deficits. 

Although differentiating isolated intellectual disability from ASD in young, 
nonverbal children is often difficult, deficits in social responsiveness and interaction 
are more suggestive of ASD. Children with isolated intellectual disability typically 
exhibit social responsiveness appropriate to their developmental level. 

Patients with selective mutism have intact verbal and nonverbal communication 
skills but do not speak in specific settings, typically at school. 

Abnormal social development, insistence on sameness (e.g., going through the 
same road to the school every day), and repetitive movements (e.g., opening and 
closing hands) are suggestive of autism spectrum disorder (ASD). Changes in 
routines commonly cause anxiety and can provoke temper tantrums. Patients with 
high-functioning autism frequently have normal or near-normal language and 
intellectual ability that may account for delay in diagnosis (whereas more severe 
ASD is usually diagnosed by age 5). When social expectations increase with age, 
deficits in social awareness and social skills become more noticeable. Common 
features include inability to interpret and respond appropriately to nonverbal 
aspects of communication; abnormal eye contact; intense, perseverative interests 
and one-sided conversations about specific topics; difficulties understanding 
sarcasm, metaphors, or humor; and abnormal sensory sensitivity. 

…………….. 

An ASD patient might be blurting out answers likely due to social deficits together 
with impulsivity, which are often seen in ASD.  He does not display the overall 
picture of hyperactivity, impulsivity and impaired attention characteristic of 
attention-deficit hyperactivity disorder, which would warrant a separate diagnosis. 

Patients with OCD can also present with obsessive interests and rigid adherence to 
specific routines. However, lacks of intrusive obsessional thoughts and compulsive 
rituals performed in response to these thoughts are required for this diagnosis. 

Although schizoid personality disorder involves a deficit in interpersonal 
relationships, it does not include the restricted interests and repetitive patterns 
seen in ASD. In addition, personality disorders are not diagnosed in children, as their 
personalities are still forming. 

Anxiety and avoidance of social interactions in ASD patients are primarily due to 
deficits in social communication and not to a fear of embarrassment and social 
rejection, which can be seen in social anxiety disorder. 

Tourette syndrome is characterized by multiple motor and vocal tics. Vocal tics tend 
to be short, sudden noises or sounds rather than a blurting out of answers. Motor 



tics may resemble the stereotypical movements seen in ASD but are typically 
preceded by a premonitory urge. 

Rett syndrome Loss of speaking skills and the ability to feed oneself, repetitive hand rubbing, and 
gait disturbance after a period of normal development are suggestive of Rett 
syndrome. This syndrome is a neurodevelopmental disorder that occurs mainly 
in girls due to mutations in the X-linked MECP2 gene. It is characterized by normal 
development with a subsequent regression of speech, loss of purposeful hand 
movements (eg, inability to feed or dress oneself), gait abnormalities, and the 
development of stereotypical hand movements usually at age 6-18 
months. Deceleration in head growth may be an early sign. 

Other presentations include autistic features, sleep disturbance, and periodic 
breathing abnormalities.  Seizures occur in the majority of cases and are 
increasingly prevalent with age.  Regression is usually slow but may occur suddenly. 

The mechanism is unclear, but abnormalities in cortical dendrites (eg, shorter 
branches, differences in remodeling) have been noted in patients with Rett 
syndrome. 

…………….. 

In Angelman syndrome and Lesch-Nyhan syndrome, development is delayed rather 
than normal to begin with. Other features of Lesch-Nyhan syndrome include self-
mutilating behavior, gout, and nephrolithiasis. Typical features of Angelman 
syndrome include a happy disposition, jerky gait, and hand flapping. 

Although previously classified as an autism spectrum disorder (ASD), Rett syndrome 
is now an independent diagnosis with a specific etiology (MECP2 mutation).  

Landau-Kleffner syndrome is characterized by the regression of language skills due 
to severe epileptic attacks.  Language skills typically deteriorate at age 3-6 years. In 
Rett syndrome, symptoms are evident around 6-18 months with deficits that 
precedes seizures (if present). 

Tuberous sclerosis (TS) can present in childhood with seizures, cognitive deficits, and 
autistic features. However, skin involvement (eg, hypopigmented macules, 
angiofibromas, shagreen patches, forehead plaques) would be expected. 

Reactive 
attachment 
disorder (RAD) 

History of neglect, social withdrawal, lack of positive response to attempts to 
comfort, and decreased emotional responsiveness in a child is consistent 
with reactive attachment disorder (RAD). RAD may develop in young children 
when abuse, neglect, prolonged institutionalization, or inconsistent care (eg, 
frequently moving between foster homes) disrupts the development of a healthy, 
secure attachment to caregivers. These children seldom seek comfort and do not 
respond to attempts to comfort them. Other symptoms include lack of social 
responsiveness, lack of positive emotions, and episodes of unexpected irritability or 
sadness in response to nonthreatening encounters. 

Another possible outcome of early neglect is disinhibited social engagement 
disorder, which is characterized by overfamiliarity and an unhesitant approach to 
unfamiliar adults. Other disturbances commonly seen in children with a history of 



abuse or neglect include poor emotion regulation, toileting and sleep difficulties, 
anxiety, aggression, hyperactivity and/or impulsivity. 

…………… 

Adjustment disorder is not diagnosed when the patient's symptoms are better 
explained by another disorder.  

Children with a history of trauma often display poor attention, hypervigilance, and 
emotional dysregulation, which may present similarly to attention-deficit 
hyperactivity disorder (ADHD).  ADHD, however, would not explain lack of social 
responsiveness. 

Deficits in social and emotional interaction can be seen in both RAD and autism 
spectrum disorder (ASD).  However, RAD patients do not display the restricted 
interests, stereotyped and repetitive motor mannerisms, and language impairment 
commonly seen in ASD.   

Global developmental delay is diagnosed in children under age 5 if there is evidence 
of global intellectual deficits.   

Young children with post-traumatic stress disorder (PTSD) can have emotional or 
behavioral disturbances and social withdrawal. However, PTSD would not explain 
stunted emotional development or lack of positive response to caregiver attempts 
to provide comfort. 

MDD Behavioral changes, marked by an irritable mood and withdrawal from social 
activities together with poor sleep, poor appetite, impaired concentration, and 
psychomotor agitation (restlessness, fidgeting) in a pediatric patient, are consistent 
with major depressive disorder (MDD). 

As children move into adolescence and explore their autonomy and identity, they 
may engage in limit-testing and a desire to spend time with peers rather than 
family. However, a marked change from baseline, with social withdrawal from peers 
and declining academic performance, should prompt concern for a primary 
psychiatric illness and not be dismissed as age-appropriate behavior.  Pediatric 
depression may present with symptoms of irritability, annoyance, and 
argumentative behavior rather than depressed mood. Identification and 
appropriate treatment are important to decrease distress and limit impairment in 
social, emotional, and academic development, as well as to decrease the risk of 
suicide. 

……………… 

Although starting middle school can be a significant stressor, the severity of 
symptoms and degree of impairment make MDD more likely than adjustment 
disorder. Adjustment disorder is not diagnosed when the criteria for another 
psychiatric disorder, such as MDD, are met. 

Impaired concentration (e.g., not engaged in class), distractibility, and psychomotor 
changes (e.g., agitation) are common manifestations of depression. 



In disruptive mood dysregulation disorder (DMDD), patients also have irritable 
mood. However, this is accompanied by repetitive temper outbursts (verbal or 
physical) that are out of proportion to the stimulus and inconsistent with 
developmental level. Symptoms manifest prior to age 10. 

Oppositional defiant disorder presents with an irritable or angry mood accompanied 
by deliberately annoying behavior, defiance of rules, and vindictiveness.  It would 
not explain poor sleep, poor appetite, or social withdrawal. Defiance in MDD is likely 
a result of his irritability rather than being deliberate in nature. 

Social withdrawal, poor appetite, impaired concentration, and sleeping during the 
day are concerning for depression. Childhood depression is often associated 
with somatic symptoms such as stomach aches and headaches because children 
often have difficulty recognizing or discussing their emotions. Any child with a 
change in behavior in the context of family stress and parental substance use should 
be assessed for child abuse. Avoidance of answering most questions is worrisome. In 
addition, refusal to directly answer whether the child is depressed, saying that 
"everything will be better when no one has to take care of me anymore," is 
particularly concerning for possible suicidal ideation. 

The most appropriate next step is to obtain an emergency psychiatric assessment 
that can assist in determining if psychiatric hospitalization is necessary.   

Considerations for inpatient care include:  

1. Suicidal ideation,  

2. Poor psychosocial support, and  

3. Lack of psychiatric follow-up (as an outpatient).   

If the patient has poor psychosocial support with ongoing familial stressors and no 
current psychiatric care.  She should not be sent home until further evaluation of her 
safety takes place. 

…………………… 

Contacting the patient's school and arranging for an in-home social work assessment 
can be helpful in understanding the case factors involved and making appropriate 
recommendations for treatment and support that involve both the school and 
family. However, information from the school may be insufficient to rule out 
suicidality or abuse, and the child should not be sent home until her safety is 
established. 

Checking a comprehensive metabolic panel and obtaining an ultrasound are 
appropriate if there is concern for medical causes of abdominal pain (eg, localized 
pain or guarding, rebound on examination). However, these are unlikely to be 
helpful in a patient with nonspecific aches and a normal physical examination. In 
addition, the results of these tests take time, and suicidality and safety are 
immediate concerns. 



Antidepressants and/or psychotherapy (individual, family) are appropriate 
treatments for pediatric depression. However, an assessment of suicide risk and a 
determination of the appropriate level of care should take place first. 

Suicide 
Firearm injury 

Risk factors 

• Male adolescent 
• Behavioral or psychiatric problems 
• Impulsive, violent, or criminal behavior 
• Low socioeconomic status 

Prevention 
• Remove all firearms from the home 
• Store firearms unloaded 
• Lock firearms & ammunition in separate containers 

Suicide is a leading cause of mortality in adolescents (age 10-17). Over 40% of these 
deaths involve firearms, and the majority result from access to a gun in the 
home. Males, as well as individuals with mental health conditions (eg, depression) 
and risk-taking behavior, are at higher risk for firearm injury. 

In a patient with signs of a mood disorder (eg, sadness, loss of interest, change in 
sleep and appetite, decreased energy) and impulsivity (eg, cutting, fighting) and an 
access to firearms at home. The single most effective approach to decrease his risk 
for suicide and prevent firearm injury/death is removing firearms from the home. If 
this approach is unfeasible, the patient's family should be e`ducated on proper 
firearm storage. The safest storage strategy is to lock unloaded firearms and 
ammunition in separate containers. 

…………….. 

Social alienation is common in suicidal patients, and prolonged exposure to violent 
video games may be associated with increased aggressive behavior.  Although 
restricting video games and/or rejoining a sports team may help the patient's mood, 
these approaches will not decrease the immediate suicide risk. Therefore, they are 
not as effective as removing firearms from the home. 

Reassurance is appropriate in a patient feeling sad after a relationship 
ends.  However, in a patient who is demonstrating signs of a mood disorder that is 
interfering with his daily life. His safety should be addressed as he is at risk for 
suicidal behavior. 

Although a suicidal patient may experience long-term benefit from treatment with a 
SSRIs for depression, the therapeutic effects are not immediate.  In addition, these 
drugs include a black-box warning indicating that they may initially increase 
suicidality in children/adolescents with depression. 

 

 

 



Wilsons disease 
Wilson disease 

Pathogenesis 

• Autosomal recessive mutation of ATP7B → hepatic 
copper accumulation → leak from damaged 
hepatocytes → deposits in tissues (eg, basal ganglia, 
cornea) 

Clinical findings 
• Hepatic (acute liver failure, chronic hepatitis, cirrhosis) 
• Neurologic (parkinsonism, gait disturbance, dysarthria) 
• Psychiatric (depression, personality changes, psychosis) 

Diagnosis 
• ↓ Ceruloplasmin & ↑ urinary copper excretion 
• Kayser-Fleischer rings 
• ↑ Copper content on liver biopsy 

Treatment 
• Chelators (eg, D-penicillamine, trientine) 
• Zinc (interferes with copper absorption) 

The acute onset of psychotic symptoms (eg, bizarre behavior, auditory 
hallucinations) in a child or adolescent is rare.  Medical and substance-induced 
causes must be ruled out, as they are potentially treatable. Psychiatric symptoms 
(mood changes, irritability, bizarre behavior, auditory hallucinations), together with 
neurological symptoms (slurred speech, drooling, hand tremor) and abnormal liver 
function tests, are concerning for Wilson disease. 

Medical causes of psychosis 

  
CNS 

injury/dysfunction 

• Trauma 
• Space-occupying lesions 
• Infection 
• Stroke 
• Epilepsy 
• Cerebral hypoxia 

Metabolic/electrolyte 
disturbances 

• Urea cycle disorders 
• Acute intermittent porphyria (AIP) 
• Wilson disease 
• Renal/liver failure 
• Hypoglycemia 
• Sodium/calcium/magnesium disturbances 

Systemic disorders 
• Systemic lupus erythematosus (SLE) 
• Thyroiditis 

Wilson disease results in copper accumulation, most notably in the liver, brain, and 
cornea, and commonly manifests with hepatic involvement 
and/or neuropsychiatric symptoms in childhood or adolescence. Psychiatric 
symptoms may be subtle (eg, personality change, declining academic performance, 
irritability) or more severe (eg, depression, mania, psychosis).  They can precede 



other manifestations and may be attributable to normal adolescence or primary 
psychiatric illness, leading to a delay in treatment.   

If Wilson disease is suspected, ceruloplasmin levels, a 24-hour urinary copper 
excretion, and an ocular slit lamp examination for Kayser-Fleischer rings (copper in 
the cornea) should be obtained. 

………………… 

Acute intermittent porphyria (AIP) can present with psychiatric symptoms; however, 
it commonly manifests in midlife with a more episodic course, abdominal pain, and 
peripheral neuropathy. It does not explain abnormal liver function tests. 

Prodromal schizophrenia often presents with depression or dysphoric mood and 
social withdrawal lasting from days to weeks prior to the onset of overt 
psychosis.  Brief psychotic disorder is characterized by ≥1 psychotic symptoms 
(delusions, hallucinations, disorganized speech or behavior) lasting <1 month.   

Heavy alcohol use can result in mood changes and abnormal liver function 
tests. Psychosis and tremors may be present during withdrawal. However, 
neurological and psychiatric symptoms in the presence of normal vital signs, make 
withdrawal unlikely. In addition, elevated gamma-glutamyl transpeptidase (GGT) 
and macrocytosis would be expected in a patient with an alcohol use disorder. 

Neonatal 
abstinence 
syndrome (NAS) 

Neonates may be exposed to prenatal opiates via maternal use of prescription 
opiates, methadone, or heroin. Methadone is frequently prescribed for pregnant 
women who are addicted to heroin to prevent uncontrolled withdrawal in the 
mother and fetus. Heroin and methadone are not associated with dysmorphic 
features or congenital anomalies in the fetus, but prenatal exposure can lead to an 
increased risk of intrauterine growth restriction (IUGR), sudden infant death 
syndrome (SIDS), and neonatal abstinence syndrome (NAS). 

NAS usually presents in the first few days of life and is characterized by irritability, 
a high-pitched cry, sleeping and feeding difficulties, tremors, seizures, autonomic 
dysfunction (eg, sweating, sneezing), tachypnea, vomiting, and diarrhea. 
Withdrawal usually presents within 48 hours after birth for heroin withdrawal and 
at 48-72 hours for methadone withdrawal, although it can be delayed up to 4 
weeks.  

Treatment for NAS includes symptomatic care to calm the infant and help the infant 
sleep, such as swaddling; providing small, frequent feeds; and keeping the infant in 
a low-stimulation environment. Pharmacologic treatment (eg, morphine, 
methadone, buprenorphine) should be used when supportive treatment alone does 
not control the infant's withdrawal symptoms. 

…………….. 

Fetal alcohol syndrome (FAS) consists of growth deficiency; presence of a long, 
smooth philtrum; small palpebral fissures; and a thin upper lip in addition to CNS 
abnormalities such as intellectual disability.  Withdrawal symptoms are usually not 
seen unless the mother was drinking just prior to delivery. 



Prenatal exposure to cocaine can result in jitteriness, excessive sucking, and a 
hyperactive Moro reflex (due to the toxic effects of cocaine); by contrast, 
withdrawal symptoms from cocaine are usually not as severe as with opiates.  Long-
term effects on behavior, attention level, and intelligence may be seen. 

 Prenatal exposure to 
phenytoin can result in fetal 
hydantoin syndrome, which 
is characterized by nail and 
digit hypoplasia, dysmorphic 
facies, and intellectual 
disability.  Growth deficiency 
can also be seen. 

Fetal exposure to valproic 
acid significantly increases 
the risk of neural tube 
defects; may result in 
cardiac anomalies; and can 
produce dysmorphic facies, 
including a cleft lip, narrow 
bifrontal diameter, midface 
hypoplasia, broad and 
depressed nasal bridge, and 
long philtrum. 
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SURGERY 

//////////////////////////////GENERAL PRINCIPLES//////////////////////////////// 

POSTOPERATIVE 

FEVER 

 
Postoperative fever, defined as temperature >38 C (100.4 F), is common following 

major surgery and is generally mediated by the release ofpyretic cytokines (eg, IL-

1, IL-6, TNF-α, IFN-γ) in response to tissue 

trauma, blood cell lysis, or bacterial 

endotoxins/exotoxins.  The underlying 

etiology can often be differentiated based on 

how much time has elapsed since surgery. 

Immediate postoperative fever occurs within 

hours of the operation. Most cases are caused 

by tissue damage incurred during a major 

procedure (eg, open cholecystectomy); fever 

and leukocytosis generally last <3 days and 

are managed symptomatically (eg, 

acetaminophen) and observed. Other causes 

of immediate fever include blood transfusion 

and drug reactions; these are often associated 

with hypotension (due to vasodilation) and 

rash. 
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Acute fever (1-7d) occurs within the first week after surgery and is most often caused 

by nosocomial or SSI or certain noninfectious causes such as PE. Subacute (7-28 days 

postoperatively) fever is usually caused by bacterial infection.  Fever is delayed with 

infection because several days of bacterial replication are generally necessary to 

produce enough endotoxin/exotoxin to generate fever.  Most acute postoperative 

fevers are caused by nosocomial infections such as UTI and pneumonia, whereas 

subacute postoperative fevers are often due to abscess or infection of a central line or 

surgical site. 

 

Factors that favor infection over contamination include: 

• Systemic signs, such as fever, hypotension, or leukocytosis 

• Erythema and tenderness at the catheter entry site (the absence of local signs 

does not rule out an infection) 

• Culture growth within 48 hours and in both aerobic and anaerobic bottles 

• Two or more blood culture samples with the same organism and drug 

susceptibility 

Fever occurring immediately (within a few hours) in the operative or postoperative 

period is typically due to prior infection or trauma, inflammation due to surgery, 

malignant hyperthermia, or medications (eg, anesthetics) or blood products given 

during or prior to surgery.  Acute fever (within the first week after surgery) is most 

often caused by nosocomial infections (eg, pneumonia, urinary tract infection) or other 

noninfectious causes such as pulmonary embolus (PE).  Subacute fever (>1 week after 

surgery) is usually due to drug fever, surgical site infection, or PE.  Delayed 

postoperative fever is typically caused by an infection (eg, viral infections from blood 

products, infective endocarditis). 

Drug fever is typically a diagnosis of exclusion.  It is often associated with use of 

anticonvulsants, antibiotics (beta-lactams, sulfonamides), or allopurinol.  Most cases of 

drug fever occur 1-2 weeks after initiation of therapy and are ofthen accompanied by 

rash and peripheral eosinophilia.   

Malignant hyperthermia is caused by inhaled anesthetics and typically occurs 

intraoperatively or in the immediate postoperative period.  Patients usually have fever, 

tachycardia, hypercarbia, tachypnea, severe muscle rigidity, acidosis, and 

rhabdomyolysis and are at high risk for cardiac arrest and death. Urgent treatment with 

dantrolene (a skeletal muscle relaxant) and cooling measures is required to prevent 

death. 

Nosocomial pneumonia usually occurs 48hrs after hospital admission. It is not likely if 

the patient has no cough or other respiratory signs or symptoms. 

SSI is possible during this time frame; however, this patient's wound is intact with no 

signs of infection. 
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Indwelling urinary catheters increase the risk for urinary tract infection with enteric 

organisms such as Escherichia coli, Klebsiella pneumoniae, and Proteus mirabilis 

Postoperative atelectasis is not generally considered an independent cause of fever 

but can predispose patients to developing pneumonia.  Atelectasis is usually 

managed/prevented with incentive spirometry, not positive airway pressure and chest 

physiotherapy (these measures are primarily reserved for those with excessive 

secretions that lead to respiratory plugging). 

Febrile nonhemolytic and acute hemolytic transfusion reactions may cause fever, but 

these reactions typically occur immediately (within 1-6 hours) after the transfusion, not 

days later.  When red cells and plasma are separated from whole blood, small amounts 

of residual plasma and/or leukocyte debris may remain in the red cell 

concentrate.  During blood storage, these leukocytes release cytokines that when 

transfused can cause transient fevers, chills, and malaise (without hemolysis) within 1-6 

hours of transfusion.  Management includes stopping the transfusion to rule out other 

serious causes of fever (eg, acute hemolytic reaction) and antipyretics (avoid aspirin in 

thrombocytopenic patients). 

Immunologic blood transfusion reactions 

Transfusion 

reaction 
Onset* Cause Key features 

Anaphylactic 
Within 

seconds to 

minutes 

Recipient anti-IgA 

antibodies 

directed against 

donor blood IgA 

• Angioedema, HoTN, 

RD/wheezing, 

shock 

• IgA deficient recipient 

Acute hemolytic 
Within 

1 hr 

ABO 

incompatibility 

(often clerical 

error) 

• Fever, flank pain, 

hemoglobinuria 

• DIC 

• Positive Coombs test 

Febrile 

nonhemolytic (MC 

reaction) 

Within 

1-6 hr 

Cytokine 

accumulation 

during blood 

storage 

• Fever & chills 

Urticarial 
Within 

2-3 hr 

Recipient IgE 

against blood 

product 

component 

• Urticaria 

TRALI 
Within 

6 hr 

Donor anti-

leukocyte 

antibodies 

• Respiratory distress 

• Noncardiogenic pulmonary 

edema with bilateral 

pulmonary infiltrates 
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Delayed hemolytic 
Within 

days to 

weeks 

Anamnestic 

antibody response 

• Often asx 

• Laboratory evidence of 

hemolytic anemia 

• Positive Coombs test, 

positive new antibody 

screen 

GVH 
Within 

weeks 

Donor T-

lymphocytes 

• Rash, fever, GI sx, 

pancytopenia 

*Time after transfusion initiation. 
 

TRANSFUSION 

REACTIONS 
Transfusion reactions associated with hypotension 

Reaction Onset* Cause Clinical features 

Anaphylaxis 
Seconds to 

minutes 

Recipient anti-IgA 

antibodies 

• Shock, angioedema/urticaria 

& respiratory distress 

TRALI 
Minutes to 

hours 

Donor antileukocyte 

antibodies 

• Respiratory distress 

& noncardiogenic 

pulmonary edema 

• Bilateral pulmonary 

infiltrates 

Acute 

hemolysis 

Minutes to 

hours 
ABO incompatibility 

• Fever, flank 

pain, hemoglobinuria & DIC 

Bacterial sepsis Hours 

Bacterial 

contamination of 

donor product 

• Fever, chills, septic shock 

& DIC 

*Time after transfusion initiation. 

DIC = disseminated intravascular coagulation. 

This patient developed respiratory distress, hypotension, and pulmonary infiltrates 

during blood transfusion, findings concerning for transfusion-related acute lung 

injury (TRALI).  TRALI is an uncommon but potentially fatal transfusion reaction in 

which neutrophils activated by a component in the transfused blood (eg, anti-leukocyte 

antibodies) cause damage to pulmonary microvasculature. Risk factors for TRALI 

include smoking, alcohol abuse, and critical illness. 

Damage to the capillary endothelium results in inflammatory pulmonary edema. 

Hypoxia and dyspnea develop within 6 hours after transfusion 

initiation. Tachycardia, hypotension, and fever may also be present. Chest x-ray 

reveals bilateral pulmonary infiltrates. 

Treatment of TRALI includes immediate transfusion cessation and respiratory 

supportive care; most patients require ventilatory support.  Some patients recover 

within 24-48 hours, but up to 50% of previously critically ill patients expire. 
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……….. 

Diuretic therapy is the treatment for transfusion-associated circulatory overload 

(TACO).  Patients have respiratory distress within 6 hours after transfusion initiation; 

however, hypertension due to fluid overload is typically present.  In addition, if a 

patient has not received a significant amount of fluid, it makes TACO less likely. 

In addition to intramuscular epinephrine, intravenous antihistamine administration is 

indicated in anaphylactic transfusion reactions, 

 DISSEMINATED 

INTRAVASCULAR 

COAGULATION 

(DIC) 

Disseminated intravascular coagulation 

Major causes 

• Sepsis 

• Severe traumatic injury 

• Malignancy 

• Obstetric complications 

Pathophysiology 

• Procoagulant excessively triggers coagulation cascade → 

• Formation of fibrin-/platelet-rich thrombi & fibrinolysis → 

• Bleeding & organ damage (eg, kidneys, lungs) 

Laboratory 

findings 

• Thrombocytopenia 

• Prolonged PT & PTT 

• ↓ Fibrinogen 

• ↑ D-dimer 

• Microangiopathic hemolytic anemia (schistocytes) 

A patient's oozing from venipuncture and surgical sites and reduced urine output after 

a serious traumatic injury raises strong suspicion for DIC, a consumptive 

coagulopathy.  Traumatic injury increases the risk of DIC due to endothelial (exposes 

tissue factor) and tissue damage (releases procoagulant proteins and phospholipids); 

other common causes of DIC include sepsis, malignancy, and obstetrical complications. 

DIC is marked by: 

• Overactivation of the coagulation cascade, leading to the formation of fibrin- 

and platelet-rich thrombi and the consumption of coagulation factors 

(prolonged PT/PTT), platelets (thrombocytopenia), and fibrinogen. 

• Subsequent fibrinolysis (to break up the clots), which increases fibrin 

degradation products (eg, D-dimer).  Anticoagulation proteins (eg, protein 

C/S) are also consumed. 

Patients with acute DIC usually develop bleeding from venipuncture/surgical sites, 

ecchymosis, and petechiae.  Organ damage (eg, renal insufficiency [reduced urine 

output in the setting of intravascular fluids]) is also commonly seen. 

ABO incompatibility can cause DIC, but severe symptoms (eg, fever, chills, respiratory 

difficulty) typically develop within seconds or a few minutes of transfusion initiation; 

manifestations a day later would be atypical. 
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Acute liver failure can cause prolonged PT/PTT and mild 

thrombocytopenia.  Although patients are sometimes mildly hypocoaguable (eg, easy 

bruising), clinically significant bleeding and oozing from venipuncture sites is atypical.   

Complement-mediated microangiopathy (also called nondiarrheal HUS) is a 

hereditary disorder marked by unregulated complement activation and the formation 

of platelet-rich thrombi.  Although renal insufficiency is common, it does not typically 

cause oozing from venipuncture sites.  In addition, it is not typically associated with 

trauma (unlike DIC). 

Drug-induced thrombocytopenia is usually due to the formation of antibodies against 

platelets or the suppression of platelet production in the bone marrow.  Most cases 

manifest several days (~1 week) after drug exposure (not within a day). 

Vitamin K is necessary for the formation of several clotting factors (eg, factors II, VII, IX, 

and X).  Deficiency is rare in healthy individuals and takes several weeks or months 

(not a day) to develop.  Most cases arise in patients with disorders of the 

pancreas/biliary system (because vitamin K is fat-soluble) or in those who take 

prolonged courses of antibiotics. 

Vitamin K 

deficiency 

Cofactor in the enzymatic carboxylation of glutamic acid residues on prothrombin 

complex proteins. Vitamin K deficiency is MCly due to inadequate dietary intake, 

intestinal malabsorption, or hepatocellular disease causing loss of storage sites.  The 

liver can normally store a 30-day supply of vitamin K, but an acutely ill person with 

underlying liver disease can become vitamin K deficient in as little as 7-10 days. 

This patient received no enteral nutrition postoperatively and was given a broad-

spectrum antibiotic, and so both natural sources of vitamin K were compromised.  In 

addition, he also likely has alcoholic liver disease, further limiting his vitamin K 

stores.  Vitamin K deficiency decreases plasma levels of all the prothrombin complex 

proteins (factors 2, 7, 9, 10, and protein C and S).  This initially increases the 

prothrombin time (PT), followed by prolongation of the partial thromboplastin time 

(PTT).  Administration of vitamin K rapidly replenishes the stores in 8-10 hours, and 

fresh frozen plasma may be used for the management of acute hemorrhage in the 

interim. 

DIC causes depletion of clotting factors and secondary fibrinolysis.  This causes 

bleeding, acute kidney and liver injury, hypotension, and tachycardia.  Testing shows 

thrombocytopenia, prolonged PT and PTT, decreased fibrinogen, and schistocytes on 

peripheral smear.   

Lupus anticoagulant (LAC) is an antiphospholipid antibody that prolongs the PTT 

during diagnostic testing.  However, patients with LAC are actually hypercoagulable 

with increased risk for venous thrombosis.  Factor V Leiden causes a hypercoagulable 

state due to activated protein C resistance. 
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Factor VIII deficiency is an X-linked inherited plasma coagulation disorder that primarily 

prolongs the PTT.  It would usually be apparent earlier in life. 

Splenic sequestration leads to thrombocytopenia, and patients rarely develop clinical 

bleeding or prolonged PT/PTT. 

TTP is a rare form of consumptive thrombocytopenia caused by widespread platelet 

thrombi that form in the microcirculation.  It typically presents with thrombocytopenia, 

microangiopathic hemolytic anemia, fever, and neurologic findings (eg, altered mental 

status). 

HEPARIN-

INDUCED 

THROMBOCYTOP

ENIA (HIT) 

 

Type 2 heparin-induced 

thrombocytopenia (HIT) is a life-

threatening complication of heparin 

therapy.  A drop in the platelet count 

by >50% or a new thrombus within 5-10 

days of initiating heparin should raise 

suspicion for HIT (HIT may manifest sooner 

in patients previously exposed to 

heparin).  HIT is antibody mediated and 

causes a mild to moderate 

thrombocytopenia (rarely <20,000/mm3) 

with minimal bleeding risk.  However, venous and arterial thrombotic risk is 

significant, as high as 50% in untreated HIT. 

If HIT is suspected, all heparin products (including heparin flushes) should 

be discontinued immediately, and anticoagulation should be initiated with a non-

heparin medication (eg, argatroban, fondaparinux). 

………… 
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Although the diagnosis of HIT is confirmed with a high titer immunoassay or a 

functional assay of the blood (eg, serotonin release assay [gold 

standard]), discontinuing heparin and initiating nonheparin anticoagulation should not 

be delayed for laboratory confirmation due to the high risk of thrombus (up to 50% if 

untreated).  Platelet counts typically normalize 2-7 days after 

stopping heparin; transfusions are not required unless the patient is overtly bleeding 

(which is uncommon in HIT). 

Warfarin is used for anticoagulation maintenance in patients with HIT but only after the 

patient has received another anticoagulant and the platelet count is 

>150,000/mm3.  Initial treatment with warfarin is contraindicated in patients with HIT as 

it rapidly lowers protein C levels, which may transiently increase the risk of thrombus. 

All heparin products, including low molecular weight heparin, should be avoided in 

patients with HIT. 

Cholesterol embolization can occur due to plaque embolization into small arteries 

following coronary angiography.  Cholesterol embolization classically causes skin 

findings (eg, livedo reticularis [mottled erythema], gangrene, cyanosis) that most 

commonly affect the lower extremities 

ANTERIOR 

MEDIASTINAL 

MASS 

The ddx for an anterior mediastinal mass includes the "4 T's": thymoma, teratoma, 

thyroid neoplasm, and terrible lymphoma.  Within the category of teratoma, one must 

also include other germ cell tumors.  Teratomas can often be distinguished from other 

germ cell tumors on imaging by the presence of fat or calcium, particularly if in the 

form of a tooth.  Serum hormone levels may be helpful in differentiating seminomatous 

germ cell tumors from nonseminomatous variants.  Serum β-HCG can be elevated in 

1/3 of patients with a seminoma, although the AFP is essentially always normal. 

Nonseminomatous forms of germ cell tumors include yolk sac tumor, choriocarcinoma, 

and embryonal carcinoma.  A mixture of different cell types is also possible and is 

referred to as a mixed germ cell tumor.  Most patients with a nonseminomatous germ 

cell tumor have an elevated AFP, with a considerable amount also having an elevated 

β-HCG. 

UPPER 

EXTREMITY DEEP 

VENOUS 

THROMBOSIS (UE 

DVT) 

Upper extremity deep venous thrombosis 

Epidemiology 

• Central catheter or PICC line 

• Young, athletic males (spontaneous) 

• Thoracic outlet obstruction 

Manifestations 

• Unilateral arm or forearm edema 

• Pain/heavy sensation 

• Erythema 

• Dilated subcutaneous collateral veins 

Diagnosis • Doppler or duplex ultrasonography 
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Treatment • 3 months of anticoagulation 

PICC = peripherally inserted central catheter. 

A patient's arm swelling, pain, and mild erythema developed in the setting of 

a peripherally inserted central catheter (PICC), raising strong suspicion for upper 

extremity deep venous thrombosis (DVT).  All upper extremity CVCs (eg, internal 

jugular, subclavian) are associated with increased risk of DVT due to endothelial trauma 

during insertion and improper positioning of the catheter tip; the risk of DVT is 

somewhat higher with PICCs because they travel long distances through narrow 

peripheral veins (often occupying >50% of total vein caliber).  Hospitalized patients, 

particularly those with a hypercoagulable state (eg, malignancy), are most likely to 

develop PICC-related DVT. 

Upper extremity DVT is MC within 7-14 days of PICC insertion.  The primary 

manifestation is arm or forearm swelling.  Pain and mild erythema may also occur.  In 

contrast to PICC infection, patients with DVT usually have a normal appearing catheter 

insertion site (eg, no purulence).  The diagnosis is made with compression or duplex 

USG, which visualizes the subclavian, axillary, and brachiocephalic veins.  Although 

upper extremity DVT is associated with a relatively low risk of pulmonary embolism 

(~6%), treatment with 3 months of anticoagulation is recommended.  The PICC line 

can often remain in place. 

….. 

Chest MRI can be used to diagnose superior vena cava (SVC) syndrome, which is often 

caused by lung malignancy.  The SVC is not well visualized with ultrasound, although 

indirect findings (eg, waveforms) can suggest SVC occlusion.  Although SVC syndrome 

is associated with increased risk of DVT, patients usually have dyspnea, chest pain, 

and/or face or neck swelling. 

Superficial phlebitis can be treated with warm compresses and NSAIDs.  It is generally 

caused by peripheral, not central, venous access and marked by redness along the 

peripheral vein.  Arm swelling in the setting of PICC is far more likely to indicate DVT. 

GRAFT-VERSUS-

HOST DISEASE 

(GVHD) 

This patient's profuse, watery diarrhea and maculopapular rash raise strong suspicion 

for acute graft-versus-host disease (GVHD), an immune-mediated, multisystem 

inflammatory condition that occurs in 35%-50% of patients who undergo 

allogeneic hematopoietic stem cell transplantation (HSCT).  Acute GVHD arises when 

donor T cells (particularly cytotoxic T cells) identify antigens on host epithelial cells as 

foreign and subsequently generate a strong proinflammatory response. 

Patients with acute GVHD generally develop symptoms within 100 days of 

transplantation, including the following: 

• Maculopapular rash that is often painful and can become confluent 

(resembling Stevens-Johnson syndrome) 
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• Profuse, watery diarrhea that has a secretory pattern (eg, persistent, unrelated 

to eating, occurs at night) and is often associated with crampy abdominal pain, 

nausea, and vomiting 

• Liver inflammation with damage to the biliary tract epithelium, leading to 

elevated bilirubin, alkaline phosphatase, and transaminases 

Acute GVHD is usually diagnosed by biopsy (eg, colonoscopy with biopsy) after 

common infections such as Clostridioides difficile and cytomegalovirus are ruled 

out.  Glucocorticoids are the mainstay of therapy. 

…….. 

GVHD is almost entirely mediated by T cells; studies have found that removal of donor 

T cells almost completely eliminates the risk of GVHD (but increases the risk of graft 

rejection and disease recurrence).  B cells and the humoral antibody response play a 

small role in the pathogenesis of GVHD.  A classic example of ADCC is natural killer cell 

activation by antibodies (which is used in some forms of cancer immunotherapy). 

Cryptosporidiosis is a common cause of profuse secretory diarrhea and most often 

manifests in those with impaired cellular or humoral immunity.  However, a 

maculopapular rash would be atypical, and this patient, who has been hospitalized 

since transplant and has been eating a low-microbial diet, is at a lower risk. 

Conditioning chemotherapy is administered prior to transplantation to destroy active 

immune cells (immunoablative) or to destroy hematopoietic stem cells in the bone 

marrow to create room for transplanted stem cells (myeloablative).  Although 

chemotherapy is often associated with a few days of nausea and vomiting, 

gastrointestinal side effects generally resolve within a week; symptoms 3 weeks later 

would be very atypical. 

Patients who undergo solid organ or HSCT are at increased risk for lymphoproliferative 

disorders.  Most cases present many years (not weeks) after transplantation with 

extranodal or CNS lesions.  
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CERVICAL 

LYMPHADENOPA

THY (LAD) 

Malignancy is extremely likely in 

a patient with a persistent (>2 

weeks), palpable (>1.5 cm), firm 

neck mass, who has a smoking 

history and no history of a 

preceding infection.  By far 

the MC malignancy to manifest 

in an upper cervical lymph node 

is mucosal head and neck 

SCC.  Head and neck SCC 

is common in patients with a 

significant history of alcohol and 

tobacco use. The first (and only) 

apparent manifestation is often a 

palpable cervical lymph node, 

which represents regional nodal 

metastasis. 

Identification of the primary source of SCC is of paramount importance because it 

directs all treatment decisions.  Although SCC can originate from many sites (eg, skin, 

uterine cervix, upper esophagus), the vast majority of cervical nodal SCC arises from the 

mucosal surfaces of the head and neck (ie, nasopharynx, oral cavity, oropharynx, 

larynx).  Thorough examination of these structures must include endoscopic 

visualization using laryngopharyngoscopy. 

……….. 

Abdominal malignancies (eg, stomach, pancreas, colon, ovaries) can spread via the 

thoracic duct to the left supraclavicular lymph nodes (Virchow node)—an ominous 

sign.  However, most of these abdominal malignancies are adenocarcinomas rather 

than SCC 

Most types of breast cancer are adenocarcinomas rather than SCC. 

Hepatomegaly can sometimes reflect liver neoplasm, either primary (eg, HCC) or 

metastatic.  HCC typically metastasizes to the lungs, portal vein, and portal lymph 

nodes and is unlikely to cause cervical adenopathy.  Conversely, head and neck SCC 

does not commonly spread to the liver.  This patient's hepatomegaly is likely due to 

nonalcoholic fatty liver disease. 

Thyroid cancer metastasizes to cervical nodes.  However, thyroid cancers are papillary, 

follicular, medullary, or anaplastic, not squamous cell. 

…….. 

Malignancy is extremely likely in a patient with a persistent (>2 weeks), palpable (>1.5 

cm), firm neck mass; a smoking history; and no preceding infection.  By far the most 
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common malignancy in an upper cervical node is mucosal head and neck squamous 

cell carcinoma (SCC).  Indeed, the first (and only) apparent manifestation may be a 

palpable cervical lymph node, representing regional nodal metastasis.  Referred 

otalgia is another common presenting symptom, facilitated by either the 

glossopharyngeal nerve (CN IX) (innervates both the base of tongue and the external 

auditory canal [EAC]) or the vagus nerve (CN X; innervates parts of the 

larynx/hypopharynx and the EAC). 

Identification of the primary source of head and neck SCC is essential to direct 

treatment.  Thorough examination includes endoscopic visualization 

using laryngopharyngoscopy as well as neck imaging (CT with contrast) to evaluate 

the primary site and characterize the cervical nodal disease.  Fine-needle aspiration of 

the lymph node is advised over open biopsy to avoid tumor seeding. 

….. 

CLL may present in older patients with painless cervical lymphadenopathy.  However, it 

typically causes waxing and waning lymphadenopathy.  It would not cause ear pain, 

and leukocytosis would also be expected. 

Granulomatous polyangiitis can present with head and neck symptoms, including ear 

pain and subcutaneous nodules.  However, it is a systemic disease, often with life-

threatening renal (eg, glomerulonephritis) and pulmonary (eg, nodules, hemorrhage) 

manifestations.  A solitary lymph node in the neck with no constitutional symptoms 

would be unlikely. 

Hodgkin lymphoma can also cause painless, cervical lymphadenopathy.  However, 

many patients have constitutional "B symptoms" (eg, fever, night sweats, weight 

loss).  Hodgkin lymphoma would not explain the ear pain in this patient, and head and 

neck SCC is much more common in adult smokers. 

Infectious mononucleosis can cause adenopathy, but it is typically bilateral with 

multiple lymph nodes involved.  Additionally, it is typically seen in adolescents or 

young adults and presents with fever, pharyngitis, and fatigue. 

Medullary thyroid carcinoma (MTC) is a rare neuroendocrine carcinoma of the thyroid 

parafollicular C cells that can be sporadic or associated with a germline RET mutation 

(multiple endocrine neoplasia type 2).  Although MTC can metastasize to lateral neck 

nodes, a thyroid nodule would also be expected. 

Mycobacterial lymphadenitis, often caused by Mycobacterium avium complex, presents 

as a solitary, enlarging cervical lymph node.  However, it typically presents in children 

age 1-5 years, and the lymph node becomes fluctuant with an overlying violaceous skin 

discoloration.  Tuberculous lymphadenitis is unlikely in a patient with no risk 

factors.  Cervical lymphadenitis is unlikely to cause ear pain. 

METHEMOGLOBI

NEMIA (MetHgb) 

This patient has new-onset hypoxia by pulse oximetry (85%) during an endoscopic 

procedure, with a significant difference between the oxygen saturation value estimated 
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on blood gas analysis and that obtained on pulse oximetry (ie, large oxygen saturation 

gap).  He likely has acquired methemoglobinemia due to anesthetic use. 

Some medications - most commonly topical anesthetics (eg, benzocaine), dapsone, 

and nitrates (in infants) - cause the iron component of hemoglobin to be oxidized, 

thereby forming methemoglobin, which cannot bind oxygen.  The remaining normal 

hemoglobin also has an increased affinity for oxygen, resulting in less oxygen delivery 

to tissues.  Because methemoglobin absorbs light at distinct wavelengths, pulse 

oximetry commonly is ~85% (as seen in this patient) regardless of the true oxygen 

saturation.  In parallel, blood gas analysis frequently returns a falsely elevated result 

for oxygen saturation (eg, 99% in this patient) as it provides an estimate based only on 

the PaO2, not on effective hemoglobin-oxygen binding.  These inaccurate readings 

create the large oxygen saturation gap. 

Cyanosis can occur when methemoglobin comprises ~10% of total hemoglobin, but 

hypoxia symptoms (eg, headache, lethargy) occur only when levels surpass 20%.  At 

levels >50%, there is risk of severe symptoms (eg, altered mental status, seizures, 

respiratory depression) and death.  Treatment involves discontinuing the causative 

agent and administering methylene blue, which helps reduce iron to its normal state. 

………… 

Anaphylaxis (eg, due to medication) can lead to respiratory compromise and hypoxia 

but is associated with symptoms such as wheezing, stridor, and dyspnea. 

Although atelectasis and mucus plugging can lead to transient hypoxemia due to a 

collapsed portion of lung, the hypoxemia is commonly reversible with supplemental 

oxygen and would not explain the oxygen saturation gap.  Procedural hypoventilation 

should also correct with supplemental oxygen. 

This patient has clear lung fields and normal heart sounds, making pulmonary edema 

less likely.  Pulmonary edema also typically improves with supplemental oxygen and is 

not characterized by a large oxygen saturation gap. 

Patients with liver disease can have large-volume ascites and severe muscle wasting, 

which may lead to decreased diaphragmatic excursion and resultant hypoxia.  However, 

this patient has only mild ascites on ultrasound and no evidence of muscle wasting. 

Hepatopulmonary syndrome results from arteriovenous shunting in the lungs and can 

occur after years of liver disease.  Patients frequently exhibit platypnea (induced 

dyspnea in the upright position) and orthodeoxia (hypoxia in the upright 

position).  This syndrome would not explain the patient's large oxygen saturation gap. 
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ANTICOAGULANT

S 

 

This patient has a provoked deep vein thrombosis (DVT) due to recent 

surgery.  Treatment with anticoagulation can prevent extension of the thrombus, acute 

pulmonary embolism, and possible development of future thrombus.  Provoked DVT 

due to recent surgery will likely require at least 3 months of treatment. 

Warfarin is the preferred long-term oral anticoagulant in end-stage renal 

disease patients.  It inhibits the synthesis of the vitamin K-dependent clotting factors II, 

VII, IX, and X and anticoagulant proteins C and S.  Warfarin takes several days to 

become therapeutic and first acts on proteins C and S, causing a transient 

prothrombotic state; as a result, it generally cannot be started alone.  This patient 

therefore will need to be started on intravenous unfractionated heparin for 

immediate treatment of the DVT (as it acts quickly) and then on warfarin (typically in 

the evening of the same day).  Heparin is continued for 4-5 days until the INR is at 

therapeutic levels (goal 2–3). 

………….. 

Aspirin has no role in the treatment of confirmed DVT as it is a platelet inhibitor and 

does not modify the coagulation cascade. 
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Starting anticoagulation in a hemodynamically stable patient 48-72 hours after 

surgery is generally safe and does not significantly increase the risk of bleeding.  IVC 

filters can be used in patients in whom anticoagulation is contraindicated (eg, massive 

GI bleed, hemorrhagic stroke). 

Both LMWH (eg, enoxaparin) and rivaroxaban are NOT recommended in ESRD; they 

are metabolized by the kidney, so their use in patients with ESRD is associated with 

increased bleeding risk.  IV unfractionated heparin (UFH) is not contraindicated in 

ESRD. 

UFH would generally not be started alone as it is an IV medication and needs to be 

continued until the INR is therapeutic, which can take several days.  The goal is to 

discharge the patient on oral warfarin quickly. 

NECK 

HEMATOMA 

AFTER THYROID 

BIOPSY 

A patient developed a hematoma after core needle biopsy for an asymptomatic thyroid 

nodule.  She has no personal or family history of easy bleeding or bruising, making 

vitamin deficiency and most hereditary bleeding disorders unlikely.  Therefore, despite 

a core needle biopsy being a fairly low-risk procedure, the most likely explanation for 

the hematoma is insufficient hemostasis following tissue injury from the biopsy. 

…….. 

Platelet dysfunction can be seen in patients who take antiplatelet agents (eg, aspirin) or 

have certain comorbid conditions (eg, liver disease, uremia).  Von Willebrand disease 

can affect platelet function.  This otherwise healthy individual (with no family history of 

bleeding) is unlikely to have platelet dysfunction.  Furthermore, most cases would 

manifest immediately with oozing at the biopsy site. 

Factor VIII deficiency is seen in hemophilia A, which usually presents in childhood with 

bruising and mucocutaneus or joint bleeding.  Because it is transmitted in an X-linked 

recessive fashion, male patients are affected; a female patient with no history of 

bleeding is unlikely to have factor VIII deficiency. 

Clinically significant thrombocytopenia (eg, primary immune thrombocytopenia) 

usually manifests with a history of bruising and mucocutaneous bleeding. 

Although vitamin C deficiency (scurvy) can increase the risk of bleeding due to blood 

vessel fragility, and vitamin K deficiency can increase the risk of bleeding due to 

coagulation factor (eg, factor II, VII, IX, X) deficiency, this patient's lack of 

mucocutaneous bruising or bleeding makes these conditions unlikely.  In addition, 

healthy individuals who consume a relatively normal diet are at very low risk for 

vitamin deficiency. 

HYPOVOLEMIA Despite initial resuscitation (2 L of crystalloid), a patient has continued hemodynamic 

instability (eg, SBP <90 mm Hg), which is consistent with shock. Because hemorrhagic 

shock is the most common type of shock in the trauma setting, particular attention is 

given during trauma survey to areas where large blood loss can occur ("blood on the 

floor and 4 more"): 
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• External bleeding ("the floor"): up to the ENTIRE blood volume 

• Chest: up to 40% of the blood volume/hemithorax (up to 80% in both) 

• Abdomen (ie, peritoneal cavity): up to the ENTIRE blood volume 

• Pelvis: up to the ENTIRE blood volume; blood loss often hidden within 

the retroperitoneum 

• Thigh: up to 1-2 L/thigh (2-4 in both) 

This patient has no evidence of external bleeding or major hemorrhage into the chest 

(bilateral breath sounds), abdomen (nondistended, soft, no intraperitoneal free fluid), 

or thighs (normal muscle tone). Therefore, pelvic/retroperitoneal bleeding should be 

suspected. Pelvic fracture can cause tearing of the thin-walled VENOUS 

plexus (presacral, lumbar), leading to life-threatening hemorrhage. For early detection 

of this potentially lethal injury, pelvic x-ray is typically performed as an adjunct to the 

trauma primary survey. 

………….. 

Adrenal crisis can be precipitated by trauma and cause shock refractory to fluid 

resuscitation. However, this occurs much more commonly in patients with underlying 

adrenal insufficiency (eg, autoimmune-mediated adrenalitis, adrenal suppression from 

chronic glucocorticoid use) rather than in previously healthy patients. Bilateral adrenal 

infarct/hemorrhage from trauma is extremely rare. 

Spinal fracture can cause spinal cord injury leading to neurogenic shock. However, 

neurogenic shock is typically associated with flaccid paralysis (vs normal muscle 

tone), as well as HoTN with bradycardia (vs tachycardia) from sudden loss of 

sympathetic tone. Severe ICH may also cause neurogenic shock or, alternately, 

Cushing triad (from increased intracranial pressure). However, Cushing triad is 

characterized by HTN (vs hypotension), bradycardia (vs tachycardia), and irregular 

respiration. 

Pancreatic injury can occur with blunt abdominal trauma, especially when the 

pancreas is rapidly compressed (eg, steering wheel impact) against the vertebral 

column. However, even severe injuries (eg, transection with pancreatic fluid leakage) 

do not typically cause acute hemodynamic instability. They more commonly result in 

symptoms similar to those of pancreatitis (eg, abdominal pain, nausea, emesis). 

ADRENAL 

INSUFFICIENCY 
Acute adrenal insufficiency (adrenal crisis) 

Etiology 

• Adrenal hemorrhage or infarction 

• Illness/injury/surgery in patient with chronic AI 

• Pituitary apoplexy 

Clinical features 

• HoTN & shock 

• N, V, abdominal pain 

• Fever, generalized weakness 
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Treatment 
• Hydrocortisone or DXM 

• Rapid IV volume repletion 

AI = adrenal insufficiency. 

A patient's presentation is most consistent with primary adrenal insufficiency (PAI) 

complicated by adrenal crisis. Her 

history of fatigue, weight loss, 

abdominal pain, anorexia, and GI 

disturbance likely reflects PAI. PAI 

usually involves autoimmune 

destruction of all 3 layers of 

the adrenal cortex, leading to 

deficiency of mineralocorticoids (eg, 

aldosterone), glucocorticoids (eg, 

cortisol), and androgens. Therefore, 

common findings in chronic PAI 

include hyponatremia 

(hypovolemia-induced ADH 

secretion), hypoglycemia (cortisol 

deficiency), and peripheral 

eosinophilia (eosinophils are normally inhibited by corticosteroids). 

Acutely stressful events (eg, surgery, endoscopy, injury, infection) in patients with 

chronic adrenal insufficiency can precipitate adrenal crisis, manifesting as severe 

HoTN and shock. Adrenal crisis in PAI appears to be mainly a manifestation of 

mineralocorticoid deficiency (hypoaldosteronism), given that it can occur even in 

patients taking physiologic doses of glucocorticoids. However, the resulting severe 

HoTN, often refractory to volume resuscitation and poorly responsive to 

vasopressors, is likely exacerbated by glucocorticoid deficiency because cortisol is 

needed to potentiate the effect of alpha-1 stimulation on peripheral vascular tone. 

Treatment requires rapid volume repletion and glucocorticoid replacement (eg, IV 

dexamethasone or hydrocortisone); DXM is often preferred because it does not 

interfere with plasma cortisol level that may be needed to confirm the diagnosis. 

Mineralocorticoid replacement (eg, fludrocortisone) requires several days to exert its 

sodium-retaining effects and is typically started after initial resuscitation. 

………… 

GN sepsis can cause profound vasodilation and severe hypotension; however, it is less 

likely in the absence of fever and would not explain this patient's prior abdominal pain, 

anorexia, and weight loss, or current eosinophilia. N. meningitis (a GN coccus) has an 

affinity for the adrenal glands and can cause massive adrenal hemorrhage with 

adrenal crisis (ie, Waterhouse-Friderichsen syndrome), but the presentation would be 

acute without preceding chronic symptoms. 
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Propofol can cause cardiac suppression and hypotension, at least partly due to 

inhibition of sympathetic drive. However, propofol-induced hypotension cannot 

account for eosinophilia and hypoglycemia and would likely have improved with 

epinephrine administration. 

Acute PE can cause severe hypotension and shock but would also cause significant 

hypoxemia. 

Thyrotoxicosis (eg, excess T3 and/or T4) usually presents with HTN and HrGlc. 

//////////////////////////////INFECTIOUS DISEASES/////////////////////////////// 
 VENTILATOR-

ASSOCIATED 

PNEUMONIA 

(VAP) 

 

VAP is a type of nosocomial pneumonia that develops ≥48 hours after endotracheal 

intubation and is MCly caused by aerobic GN bacilli (eg, P aeruginosa, E coli, K 

pneumoniae) and GP cocci (eg, MRSA, Streptococcus).  Patients usually have fever, 

purulent secretions, difficulty with ventilation (eg, increased RR, decreased TV), and 

leukocytosis. 

The first step is to obtain a CXR: 
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1. Patients with a normal x-ray are unlikely to have VAP and should be 

evaluated for other causes.   

2. Those with an abnormal x-ray (eg, alveolar infiltrates, air bronchograms, 

silhouetting of adjacent solid organs) require LRT sampling (ie, 

tracheobronchial aspiration) for Gram stain and culture.  Patients should 

receive empiric antibiotics (usually GP, antipseudomonal, and GN 

coverage) until culture susceptibility results return as treatment delay can 

increase mortality.  However, respiratory tract sampling should be 

done prior to starting antibiotics as treatment can decrease the sensitivity 

of both Gram stain and culture. 

……….. 

CRP may be elevated in VAP, but it is a nonspecific marker of inflammation and cannot 

identify the underlying diagnosis. 

CT scan of the chest can identify complications (eg, empyema) in patients that do not 

improve clinically with therapy.  When Gram stain and culture are not suggestive of 

VAP, CT scan can also be considered to evaluate for alternate causes (eg, PE).  VAP is 

much more likely than pulmonary embolism in a patient with fever, leukocytosis, and 

dense infiltrates on chest x-ray.  In addition, routine prophylactic anticoagulation 

(eg, subcutaneous heparin) is standard of care in patients in the ICU, and it is likely 

that a patient who underwent aortic valve replacement and has atrial fibrillation is 

already receiving therapeutic anticoagulation therapy (eg, IV heparin).  All these factors 

make pulmonary embolism less likely than VAP. 

D-dimer is used as an initial test for deep venous thrombosis and pulmonary 

embolism.  However, it is nonspecific and may be elevated in inflammatory or 

infectious conditions (eg, VAP).  This patient's fever, leukocytosis, and lobar infiltrates 

are more consistent with VAP. 

ANIMAL BITES Cats have long, sharp teeth that can inoculate oral flora deep into skin, reaching soft-

tissue structures (eg, nerves, tendon sheaths).  Therefore, cat bites are much more likely 

to cause serious infection than dog or human bites, andantibiotic prophylaxis is 

recommended in addition to routine wound care (eg, copious irrigation).  Oral flora of 

cats includes Pasteurella multocida (gram-negative coccobacilli) and oral 

anaerobes.  Amoxicillin/clavulanate is the agent of choice for prophylaxis; amoxicillin 

has activity against P multocida, and the addition of clavulanate provides coverage 

against oral anaerobes. 
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For cat bites, a booster dose of tetanus-

containing vaccine should be 

administered to incompletely vaccinated 

children or those whose last vaccine 

was >5 years ago.  

Due to the high risk for infection 

following cat bites, wound closure 

should be avoided unless there is a 

major cosmetic implication (eg, facial wound). 

…….. 

Observation and close follow-up without antibiotic prophylaxis are appropriate for 

immunocompetent individuals with minor human or dog bites that are not located on 

hands, feet, or genitalia.  This treatment would be inappropriate management for cat 

bites as the majority will become infected without antibiotic prophylaxis. 

Azithromycin has activity against Bartonella henselae, the causative agent of cat-

scratch disease.  However, cat-scratch disease is uncommon and does not require 

antibiotic prophylaxis in immunocompetent individuals. 

Clindamycin treats gram-positive skin flora (eg, Staphylococcus aureus, Streptococcus 

pyogenes) and oral anaerobes.  Although clindamycin is commonly used to treat 

cellulitis and abscesses unrelated to bites, it has no activity against P multocida and 

therefore should not be used as monotherapy for prophylaxis following a cat bite. 

HUMAN BITES A patient experienced a bite wound from a clenched fist ("fight-bite") injury.  Human 

bite wounds are prone to polymicrobial infection with aerobic and anaerobic oral 

flora.  The MC organisms include strep, S aureus, E corrodens, H influenzae, and beta-

lactamase–producing anaerobic bacteria. 

Patients often initially ignore a wound until pain, swelling, or purulent discharge 

develops.  Blood and wound cultures should be sent; empiric antibiotics are 

required.  Although large studies on empiric antibiotic selection for human bite 

wounds are scarce, amoxicillin-clavulanate is often the treatment of choice due to 

excellent coverage of GP, GN, and beta-lactamase–producing oral anaerobic 

organisms. Surgical debridement is usually necessary, and wounds are typically left 

open to drain and heal by secondary intention (due to high infection risk with 

closure).  Tetanus vaccination should be administered to those who are not up to 

date. 

……… 

Ampicillin can be used for URTI (eg, pharyngitis) and is effective against many GP and 

GN organisms.  However, it does not provide coverage for beta-lactamase–producing 

flora and is often combined with the beta-lactamase inhibitor sulbactam in an IV 

formulation. 
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Ciprofloxacin covers many GN organisms and some GP organisms (excluding most 

streptococci), but it does not provide reliable coverage for anaerobic organisms.  It is 

often used for GU and GI infections. 

Clindamycin is effective against GP bacteria and anaerobes but not against most GN 

organisms (eg, E corrodens).  It is used for some lung abscesses, skin and soft-tissue 

infections, and female upper reproductive tract infections (anaerobic coverage in 

combination with other agents). 

Erythromycin is sometimes used as a second-line agent in the treatment of 

gonococcal or chlamydial urethritis.  Erythromycin covers some atypical organisms 

(eg, Mycoplasma), but overall it does not provide adequate GP or anaerobic 

coverage. 

NOSOCOMIAL 

BLOODSTREAM 

INFECTIONS 

Central venous catheters (CVCs) are the MCCs of nosocomial bloodstream 

infections as they create a direct pathway for colonized skin organisms to access the 

circulatory system.  Coagulase-negative staphylococci and Staphylococcus 

aureus cause the majority of infections; however, Candida species are isolated in 

approximately 10% of cases. 

Candida is a budding yeast that frequently colonizes the skin, mucous membranes, and 

GIT of humans.  Active infections are rare in healthy individuals and are usually limited 

to superficial structures (eg, vaginal candidiasis).  However, patients 

with immunocompromise (eg, postchemotherapy) or intravascular catheter (especially 

in the intensive care unit setting) are at high risk for invasive disease. 

Candida bloodstream infections may 

cause fever, sepsis, and/or multiorgan 

failure.  

Diagnosis is made primarily with blood 

cultures (or biopsy), but serum beta-D-

glucan antigen can be used as a rapid 

indicator of possible infection.   

Treatment usually requires several weeks 

of iv antifungals. 

……………. 

Candida in a blood culture should always prompt a search for a nidus of infection and 

should never be considered a contaminant. 

Indwelling urinary catheters, especially those obstructed by a fungus ball, may 

occasionally cause candidemia; however, this is a far less common source of infection 

than an intravascular catheter. 

Mucous membrane infections are a rare cause of invasive disease. 
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Pressure ulcers may cause bacteremia with a wide range of skin and fecal organisms; 

however, skin wounds are a rare cause of invasive candidal infections. 

PROSTHETIC 

JOINT INFECTION 

(PJI) 

Prosthetic joint infection (PJI) 

 Early onset Delayed onset Late onset 

Time to 

onset 

after 

surgery 

<3 months 3-12 months >12 months 

Present

ation 

• Acute pain 

• Wound infection or 

breakdown 

• Fever 

• Chronic joint pain 

• Implant loosening 

• Sinus tract 

formation 

• Acute sx in previously 

asx joint 

• Recent infection at 

distant site 

MC 

organis

ms 

• S. aureus 

• GN rods 

• Anaerobes 

• CNS 

• Propionibacterium s

pecies 

• Enterococci 

• S. aureus 

• GN rods 

• Beta-hemolytic 

streptococci 

This patient has subacute pain in his prosthetic knee 6 months after arthroplasty.  The 

synovial fluid analysis shows a mildly elevated leukocyte count with a predominance of 

neutrophils.  This is consistent with an inflammatory process, most likely a prosthetic 

joint infection (PJI).  The leukocyte count in the synovial fluid in PJI is usually elevated 

to >1000/mm3 but is often lower than in septic native joints (usually >50,000/mm3). 

PJI can be acquired by perioperative contamination of the joint or by extension from 

an overlying wound infection: 

• Infections due to virulent organisms (eg, Staphylococcus 

aureus, Pseudomonas aeruginosa) typically present within the first 3 months 

after surgery (early onset infection) with acute pain, fever, leukocytosis, and 

overt local signs of infection (eg, erythema, purulent drainage), not seen in this 

patient. 

• Infections due to less virulent organisms 

(eg, CNS, Propionibacterium species, are likely to have a delayed onset (3-12 

months) and present with chronic pain, implant loosening, gait impairment, or 

sinus tract formation.  Fever and leukocytosis are usually 

absent.  Staphylococcus epidermidis is a coagulase-negative staphylococcus 

commonly implicated in delayed-onset PJI. 

• Late-onset infections presenting >12 months after surgery are unlikely to have 

been acquired perioperatively and are usually due to hematogenous spread of 

a distant infection (eg, urinary tract infection). 

…………. 
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Atypical mycobacteria are a rare cause of PJI.  They usually cause late-onset infections 

and are most commonly seen in patients with immunosuppressive disorders (eg, HIV) 

or local trauma. 

Late Lyme disease can present with acute intermittent attacks of monoarticular or 

oligoarticular arthritis, but PJI with chronic, persistent joint pain is rare. 

Chlamydia trachomatis and Salmonella species can be associated with reactive arthritis 

following an initial genitourinary or gastrointestinal infection.  Reactive arthritis is 

characterized by asymmetric oligoarthritis with urethritis/enteritis and 

conjunctivitis.  Subacute PJI is an uncommon presentation. 

Disseminated Neisseria gonorrhoeae infection most commonly causes a syndrome 

characterized by migratory polyarthritis, tenosynovitis, and rash.  Acute septic 

monoarthritis can also be seen, but synovial fluid cell counts are usually higher 

(>50,000/mm3). 

SURGICAL SITE 

INFECTION (SSI) 

///////////////// 

 

**** 

**** Risk of surgical site infection 

Patient  

factors 

• Malnutrition/hypoalbuminemia, obesity 

• Glucocorticoids, immunosuppressive drugs, CTX, radiation 

• Smoking 

• Uncontrolled DM, PAD, venous insufficiency 

• Concurrent infection at another site 

• Advanced age 

Procedural 

factors 

• Emergency surgery 

• Surgery for malignancy 

• Open surgical approach 

• Inadequate site preparation & antibiotic ppx (as appropriate) 

Personnel  

factors 

• Inadequate hand hygiene 

• Inappropriate attire/gloving 

Hernia repair: Emergency repair is indicated for patients with bowel obstruction, acute 

incarceration, or hernia strangulation, but otherwise elective repair is usually 

appropriate. 

Besides perioperative pulmonary complications, smoking is associated with an 

increased risk of surgical site infection (SSI). Smoking causes alterations in tissue 

perfusion, inflammatory response, and collagen synthesis that can promote infection 

and contribute to poor wound healing. Current smoking (especially smoking on the 

day of surgery) is associated with greater risk than past smoking, but patients who 

quit smoking are still at a moderately increased risk compared to those who have 

never smoked. Smoking cessation interventions prior to elective surgery are 

recommended, especially if cessation can be achieved at least 4-6 weeks before 

surgery. 
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Obese patients are at increased risk of SSI, especially related to abdominal procedures 

(eg, ventral hernia repair). Underweight patients may also be at increased risk, 

although this risk is more specifically attributable to malnutrition and 

hypoalbuminemia. 

Certain comorbid conditions, especially uncontrolled diabetes and PAD, are 

associated with increased risk of SSI. Hypothyroidism may blunt fever and mask 

signs of SSI but is not associated with a significant increase in infection risk. 

…………… 

A patient has the following signs and symptoms suggestive of necrotizing surgical site 

infection: 

• Pain, edema, or erythema spreading beyond the surgical site 

• Systemic signs such as fever, tachycardia, or HoTN 

• Paresthesia or anesthesia at the edges of the wound 

• Purulent, cloudy-gray discharge ("dishwater drainage") 

• Subcutaneous gas or crepitus 

Necrotizing surgical site infections occur more commonly in patients with 

diabetes and are usually polymicrobial.  These infections are considered emergencies 

if they involve the fascial plane and develop into necrotizing fasciitis.  The most 

important step in management of this condition is early surgical exploration to assess 

the extent of the process and debride necrotic tissues.  Adjunctive therapies, including 

broad-spectrum antibiotics, adequate hydration, and tight glycemic control, are also 

important but are secondary to surgical exploration. 

……….. 

Appropriate wound dressing and tight glucose control play a key role in adequate 

surgical wound healing in diabetics.  However, once infection is established, definitive 

therapy with surgical exploration and antibiotic therapy is needed. 

Negative-pressure wound therapy (ie, vacuum-assisted wound closure) is a wound-

dressing system that applies sub-atmospheric pressure to a wound to accelerate the 

healing process.  It is reserved for healthy, granulating wounds.  It is not used initially 

when the wound is infected or necrotic. 

IV antibiotics alone are sufficient therapy for wound infections limited to cellulitis, but 

surgical debridement is required when the infection penetrates the deeper skin layers 

and adjacent tissue. 

Topical antimicrobial agents do not have a clear role in surgical site infections.  They 

are NOT useful for prevention as they may inhibit wound healing, and they are not a 

substitute for parenteral therapy once infection has been established. 
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**** Antibiotics for SSI prevention 

Wound 

classifica

tion 

Procedure examples Typical contaminants 
Antibiotic 

prophylaxis 

Clean* 
Cardiac, neurological, 

orthopedic, vascular 

Skin flora: Streptococcus, S 

aureus & CoNS 

1st-line: IV 

cefazolin 

 

Alternatives: 

vancomycin, 

clindamycin 

Clean-

contami

nated** 

GI, GU, 

gynecologic/obstetric, 

H&N, thoracic 

Skin flora, GN bacilli, enterococci 

& endogenous flora of the viscus 

Based on 

surgical site, 

broader 

coverage often 

indicated (e.g., 

metro) 

*Uninfected, uninflamed, the viscus is not entered. 

**Viscus (eg, alimentary, genitourinary, respiratory systems) is entered under controlled conditions. 

SSI = surgical site infection. 

In addition to preoperative antiseptic skin preparation and sterile surgical 

technique, prophylactic antibiotics can help reduce surgical site infections (SSIs). 

Administered prior to incision, prophylactic antibiotics reduce the microorganism 

burden at the surgical site and are indicated when there is a high risk of infection (eg, 

traumatic wounds) or when infection would cause significant morbidity/mortality (eg, 

mediastinitis after cardiac surgery). 

The specific antibiotic is chosen based on several factors, including the type of 

surgical wound and its expected degree of microbial contamination: 

• Clean – without infection or viscus entry 

• Clean-contaminated – with controlled viscus entry 

• Contaminated – inflamed, acutely traumatic, or with viscus spillage 

• Dirty – infected, necrotic, or fecally contaminated 

Cardiac procedures are typically considered clean, and most associated SSIs are due to 

skin flora. Therefore, only GP skin flora (eg, Streptococcus, S aureus, CoNS) coverage is 

required. 1st- and 2nd-G cephalosporins (eg, cefazolin) typically provide good 

prophylactic coverage. However, this patient has a history of a severe IgE-mediated 

allergic reaction (ie, anaphylactic shock) to penicillin, with which first- and second-

generation cephalosporins have structural similarities (ie, shared allergenic epitopes). 

Therefore, an alternative antibiotic (eg, vancomycin, clindamycin) with good GP 

coverage should be selected. 
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………….. 

Azithromycin has a broad spectrum of activity against many GP and some GN 

bacteria including atypical bacteria (eg, Mycoplasma, Legionella); it is commonly used 

for treatment of CAP.  It has inferior coverage against Staph and is not typically 

used for SSI prophylaxis. 

Ciprofloxacin has antimicrobial activity against aerobic, enteric, GN bacilli and is 

used for prophylaxis in some GU procedures. Metronidazole has antimicrobial activity 

against anaerobes (eg, Bacteroides, Clostridium) and protozoa (eg, Trichomonas 

vaginalis) and is used as part of a prophylaxis regimen in some GI, gynecologic, and 

GU procedures. However, neither antibiotic provides adequate coverage against 

typical GP skin flora for this cardiac procedure. 

Piperacillin-tazobactam has antimicrobial activity against GP, GN, and anaerobic 

bacteria including P aeruginosa; it is commonly used in broad-spectrum, empiric 

coverage for severe infections. However, such broad coverage is unnecessary (following 

principles of antimicrobial stewardship) for prophylaxis against a narrower spectrum of 

gram-positive skin flora. In addition, piperacillin-tazobactam should be avoided given 

this patient's severe penicillin allergy. 

 
Vibrio vulnificus 

Epidemiology 

• GN, free-living in marine environments 

• Ingestion (oysters) or wound infection 

• ↑ Risk in those with liver disease* (cirrhosis, hepatitis) 

Manifestations 

• Rapidly progressive (often <12 hours) 

• Septicemia - septic shock, bullous lesions 

• Cellulitis - hemorrhagic bullae, necrotizing fasciitis 

Diagnosis • Blood & wound cultures 

Treatment 
• Empiric in those with likely illness as highly fatal 

• IV ceftriaxone + doxycycline 

*Hereditary hemochromatosis is particularly high risk as iron acts as a growth catalyst. 
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Vibrio vulnificus is a free-living, gram-negative bacterium that grows in brackish 

coastal water and marine environments.  Levels are greatest in the summer months, 

reaching as high as 8% of total bacteria in some areas.  Infections are primarily 

acquired through the consumption of raw oysters (which concentrate the bacteria) or 

through wound contamination during recreational activities (eg, sailing) or raw 

seafood handling.  Most patients who become ill have liver disease (eg, alcoholic 

cirrhosis, viral hepatitis); those 

with hemochromatosis are at 

particularly great risk as free iron acts 

as an exponential growth catalyst. 

Patients with wound contamination 

typically develop a mild cellulitis, but 

those with liver disease or certain 

comorbidities (eg, DM) are at risk 

for necrotizing fasciitis with 

hemorrhagic bullous lesions and septic 

shock.   

Diagnosis is made by blood and wound cultures, but treatment (intravenous 

antibiotics) should not be delayed due to the high risk of death. 

………….. 

Pasteurella infections are typically associated with dog or cat bites/scratches and may 

cause rapid-onset cellulitis and necrotizing fasciitis 

P aeruginosa skin infections commonly occur due to hot tub (not ocean) water, nail 

puncture wounds, and ear piercings.  Folliculitis and cellulitis are more common than 

necrotizing fasciitis. 

S aureus and Streptococcus pyogenes are leading causes of cellulitis and 

erysipelas.  Although these organisms may occasionally cause necrotizing fasciitis 

(particularly S pyogenes), lesions typically develop over a few days (not hours).   

NECROTIZING 

FASCITIS 

This patient has fever, hypotension, erythema, and swelling.  Notably, she has pain 

out of proportion to the physical examination findings.  In addition, her CT scan is 

suggestive of air in the deep tissue. This constellation of findings is concerning 

for necrotizing fasciitis.  Necrotizing fasciitis is a rapidly spreading infection involving 

the subcutaneous fascia, generally following trauma.  It can also result from significant 

peripheral vascular disease (ie, diabetes).  gas is the most frequently recovered 

pathogen, although necrotizing fasciitis is usually polymicrobial.  Gas production by 

microbes leads to air in the soft tissues, which results in crepitus on examination in 

about 50% of cases. 
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Patients with 

necrotizing fasciitis 

have pain and swelling 

of the affected site. 

The pain is frequently 

more severe than 

expected based on the 

degree of swelling and 

erythema and 

usually precedes 

systemic signs such as 

fever or HoTN. 

Untreated necrotizing 

fasciitis progresses to 

rapid discoloration of 

the affected site, 

purulent discharge, 

bullae, and necrosis. 

Imaging can reveal the extent of the infection and identify air in the tissue bed. 

However, if necrotizing fasciitis is strongly suspected, therapy should not be delayed to 

pursue additional imaging. Broad-spectrum antibiotic therapy and resection of 

necrotic tissue are necessary for treatment.  Because of its rapid progression, 

necrotizing fasciitis causes significant morbidity and mortality even with aggressive 

treatment. 

………. 

Abscesses are localized to 

a tender, fluctuant area 

and do not spread 

aggressively as does 

necrotizing 

fasciitis.  Systemic signs 

such as hypotension and 

high fever are unusual. 

Cellulitis is an acute skin 

infection that presents 

with warmth, erythema, 

edema, and tenderness.  Evidence of underlying tissue necrosis, including severe pain 

or crepitus or systemic signs such as hypotension, should raise concern for a more 

aggressive process such as necrotizing fasciitis or other deep-tissue infection. 

Hematomas may be tender to palpation, but signs of infection such as erythema, fever, 

and hypotension are not consistent with hematoma. 

28



Pyomyositis (muscle abscess) may have a very similar clinical presentation compared to 

necrotizing fasciitis, with fever, erythema, swelling, and pain.  However, pyomyositis is 

generally limited to one muscle group and does not spread rapidly.  This patient also 

has air in the tissue planes on CT scan, which is consistent with necrotizing fasciitis. 

FLUOROQUINOLO

NES 

In patients w/ aortic aneurysm, the use of fluoroquinolones (eg, levofloxacin, 

moxifloxacin, ciprofloxacin) is relatively contraindicated.  Fluoroquinolones upregulate 

cell matrix metalloproteases, leading to increased collagen degradation; this 

mechanism is likely responsible for several associated adverse effects, including 

Achilles tendon rupture, retinal detachment, and aortic aneurysm rupture. 

The increased risk of aortic aneurysm rupture with fluoroquinolones is small overall, but 

it warrants serious consideration due to the high morbidity and mortality of 

rupture.  Hence, when possible, these drugs should be avoided in patients with 

known aortic aneurysm or substantial risk factors for aortic aneurysm (eg, Marfan 

syndrome, EDS, advanced atherosclerotic disease, uncontrolled HTN). 

Other adverse effects of fluoroquinolones that are likely unrelated to collagen 

degradation include encephalopathy, peripheral neuropathy, and QT-interval 

prolongation. 

………… 

Amoxicillin is sometimes used for outpatient treatment of CAP.  Adverse effects 

include hypersensitivity reactions (eg, urticaria, acute interstitial nephritis) and 

nonallergic skin rash (eg, erythema multiforme). 

Macrolides (eg, azithromycin, clarithromycin) can be used as monotherapy for 

outpatient treatment of CAP or can be combined with a beta-lactam antibiotic for 

inpatient treatment.  Adverse effects include GI disturbance (eg, nausea) and QT-

interval prolongation. 

Ceftriaxone is usually the beta-lactam of choice for inpatient treatment of 

CAP.  Like most beta-lactams, ceftriaxone is associated with hypersensitivity 

reactions.  It is also associated with cholestasis in some patients. 

Doxycycline monotherapy is appropriate for outpatient treatment of CAP, and the 

drug is sometimes combined with a beta-lactam for inpatient treatment.  Adverse 

effects include skin photosensitivity and medication-induced esophagitis. 

TOXIC SHOCK 

SYNDROME (TSS) 
Clinical features of toxic shock syndrome (TSS) 
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• Fever usually >38.9 C (102 F) 

• HoTN with systolic BP ≤90 mm Hg 

• Diffuse macular erythroderma 

• Skin desquamation, including palms & soles, 1-2 weeks after illness onset 

• Multisystem involvement (3 or more systems) 

o GI (vomiting &/or diarrhea) 

o Muscular (severe myalgias or elevated creatine kinase) 

o Mucous membrane hyperemia 

o Renal (BUN or serum creatinine >1-2x upper limit of normal) 

o Hematologic (platelets <100,000/mm3) 

o Liver (ALT, AST & total bilirubin >2x upper limit of normal) 

o CNS (altered mentation without FNDs) 

ALT = alanine aminotransferase; AST = aspartate transaminase; BP = blood pressure; 

BUN =  blood urea nitrogen. 

A patient's clinical presentation (recent nasal packing followed by rapid onset of rash, 

fever, HoTN, diarrhea, and thrombocytopenia) is consistent with toxic shock 

syndrome (TSS) due to S aureus.  TSS is caused by TSST-1, which acts as a superantigen 

and causes T cell activation and release of large amounts of cytokines.  Approximately 

50% of TSS cases are related to menstruation (tampon use); the remainder are 

nonmenstrual (eg, surgical wound infections, sinusitis, septorhinoplasty). 

The clinical symptoms and signs of TSS develop rapidly (usukky w/in 2-3 

days).  Signs and symptoms include fever, diffuse myalgias, vomiting, profuse 

diarrhea, HoTN, and a diffuse macular erythroderma similar to sunburn.  Leukocytosis 

may not be present, but immature neutrophils are elevated.  Thrombocytopenia is 

common instead.  Management includes supportive therapy (eg, IV fluids), removal of 

foreign materials from surgery, and broad-spectrum anti-staphylococcal antibiotics. 

…………. 

Skin findings in acute meningococcemia include a petechial rash that progresses to 

ecchymosis, bullae, vesicles, and, ultimately, gangrenous necrosis.  Patients also 

usually present with fever, nausea, vomiting, severe myalgias, meningeal signs, and 

shock. 

The rash associated with RMSF is typically petechial, starts in the extremities, and 

usually occurs a few days after fever onset.   

Scarlet fever is primarily a disease of children.  Typically, a GAS infection occurs 

earlier at another site (eg, tonsillitis, pharyngitis).  Skin findings are typically preceded 

by a prodrome of fever, headache, V, and sore throat.  12-48 hours later, fine pink 

blanching papules appear on the neck and upper trunk and quickly generalize with 

flexural accentuation (rough, sandpaper-like texture). 

SJS is a severe skin reaction to certain medications and is occasionally due to 

infections in children.  It is characterized by a prodrome of fever and influenza-like 
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symptoms, followed by the development of mucocutaneous erythematous and 

purpuric macules that progress to necrosis and sloughing of the epidermis.   

LYMPHANGITIS 
Lymphangitis 

Epidemiology 
• Cutaneous injury → pathogen invasion of lymphatics in deep 

dermis 

• S pyogenes & MSSA 

Manifestations 

• Tender, erythematous streaks proximal to wound 

• Regional tender lymphadenopathy (lymphadenitis) 

• Systemic symptoms (eg, fever, tachycardia) 

Treatment • Cephalexin 

A patient had a skin abrasion and subsequently developed tender, erythematous 

streaks extending towards her knee and regional lymphadenopathy, raising strong 

suspicion for acute infectious lymphangitis.  Most cases develop in the setting 

of cutaneous wound, which creates a portal for skin pathogens to enter the deep 

dermis and invade lymphatic channels.  Patients generally have tender, erythematous 

streaks extending from the wound toward the draining lymph nodes; regional tender 

lymphadenopathy (lymphadenitis) and systemic symptoms (eg, fever) are often 

present. 

The leading causes of lymphangitis are S pyogenes and MSSA; therefore, empiric 

treatment with cephalexin is generally curative. 

……….. 

Azithromycin is often used for URI due to excellent activity against a number of GP 

upper respiratory pathogens, including S pyogenes.  However, it is not regularly used 

for skin and soft tissue infection due to limited activity against MSSA. 

Ciprofloxacin is primarily used for gram-negative bacterial infections, particularly 

those that arise below the level of the diaphragm (eg, urinary tract, gastrointestinal).  It 

has limited activity against gram-positive bacteria and is not commonly employed for 

skin and soft tissue infections. 

Griseofulvin is an antifungal agent that is primarily used to treat cutaneous fungal 

infections (eg, ringworm).  This patient with tender erythematous streaks and regional 

lymphadenitis following a cutaneous injury is far more likely to have a bacterial 

infection. 

Itraconazole is an antifungal agent that is often used to treat sporotrichosis, the 

leading cause of nodular lymphangitis.  In contrast to acute infectious lymphangitis, 

nodular lymphangitis is marked by the formation of nodular swellings along the 

proximal lymphatic channel over the course of weeks (not days).  Gardeners are 

classically affected. 
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Although penicillin V has activity against S pyogenes, it is not typically employed for 

skin and soft tissue infections because many strains of MSSA are resistant. 

OSTEOMYELITIS S aureus and P aeruginosa are responsible for most deep infections following 

puncture wounds.  Pseudomonas infections are particularly prevalent after puncture 

wounds through the sole of a shoe as the warm, moist environment is quite hospitable 

to this microorganism. 

Many puncture wound injuries remain asx, but it is estimated that >50% develop 

superficial cellulitis or deeper infections such as osteomyelitis.  Evidence of an active 

infection is increased in those with skin findings of infection (edema, warmth, erythema, 

tenderness), leukocytosis, and fever.   

Radiographs are usually required to evaluate for underlying osteomyelitis when deep-

penetrating injuries occur; however, bone changes consistent with osteomyelitis often 

take >2 weeks to form.  Blood cultures are usually drawn, and bone biopsy with culture 

may be required to identify the microorganism.   

Treatment includes IV antibiotics (eg, ciprofloxacin, piperacillin-tazobactam) and 

surgical debridement. If the pt’s vaccination status is out of date, tetanus vaccine and 

TIG should be administered. 

…………. 

β-hemolytic streptococci and CNS may cause wound infections but rarely cause 

osteomyelitis in the absence of predisposing factors such as DM. 

Candida osteomyelitis is sometimes seen in injection drug users but is rare following a 

puncture wound. 

E coli and K pneumoniae may cause osteomyelitis (especially in patients with DM), but 

both microorganisms are far less common than Pseudomonas in patients with 

puncture wounds. 

M tb is a rare cause of osteomyelitis in the US but is common in developing 

countries.  The MCly affected bone is the spine (Pott disease). 

HOT TUB 

FOLLICULITIS 

This patient developed a tender papulopustular eruption on his lower extremities after 

swimming in a heated hotel pool, raising strong suspicion for P 

aeruginosa folliculitis ("hot-tub" folliculitis).  Most cases develop within hours or a 

few days after swimming in an inadequately chlorinated swimming pool or hot 

tub.  The rash that forms is generally tender and may appear as papules, pustules, or 

nodules.  Low-grade fever is often present.  The eruption is usually self-limited and 

does not require treatment.  However, patients should be advised to avoid the 

contaminated water that led to this condition.   

If lesions persist, an PO fluoroquinolone may be considered. 

……….. 
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Although S aureus is the leading cause of purulent skin infection (and folliculitis), most 

cases are sensitive to TMP-SMX and are marked by a purulent lesion with 

surrounding erythema and induration.  The presence of several papulopustular 

lesions that did not respond to TMP-SMX make this pathogen less likely. 

GAS (eg, S pyogenes) is the leading cause of cellulitis.  Most cases present with 

spreading erythema, warmth, and tenderness at a site of skin breakdown (eg, fungal 

infection, wound).  Purulent lesions are less common and generally indicate an 

alternate pathogen. 

Sporothrix schenckii is a dimorphic fungus found in soil that can occasionally cause 

cutaneous infection after being introduced into the skin during gardening or other 

outdoor activities.  However, infections usually take weeks to develop and generally 

present with an ulcerative papule at the site of inoculation; subsequent lesions form 

along the proximal lymphatic chain.  Bilateral papulopustular eruption on the lower 

extremities makes Pseudomonas folliculitis far more likely. 

V vulnificus is a estuarine bacteria that causes cellulitis following inoculation into a 

wound.  This organism lives in marine environments, not hotel pools, and usually 

causes a spreading cellulitis similar to S pyogenes. 

DIABETIC FOOT 

INFECTIONS 

Foot infections are common in patients with DM. Risk is increased in those with poor 

glycemic control (impaired immunity), neuropathy (impaired recognition), 

and/or PAD (impaired healing). Infections typically develop in areas of skin trauma or 

defect; less noticeable portals of entry such as skin cracks/fissures, fungal infections, or 

hangnails may make early recognition particularly problematic. 

Symptoms usually start with localized skin erythema, warmth, tenderness, and 

edema.  Deeper infections should be suspected in those with long-standing wounds 

(>1-2 weeks), systemic symptoms (fever, chills), large ulcer size (>2 cm), elevated 

ESR, and the presence or palpation of bone in the ulcer base.  Patients with any of 

these features almost always have polymicrobial infections with a mixture of GP 

(eg, S aureus, S pyogenes), GN (eg, P aeruginosa), and anaerobic organisms. 

A patient with a long-standing ulcer, fever, and x-ray evidence of osteomyelitis likely 

has a polymicrobial bone infection due to contiguous spread from the overlying 

ulcer.  He requires wound debridement, evaluation of his arterial insufficiency, and 

empiric, IV antibiotics (eg, piperacillin-tazobactam PLUS vancomycin).  Bone 

biopsy with microbial culture is sometimes performed prior to antibiotic therapy, but 

many patients are treated empirically. 

Superficial diabetic foot infections may be monomicrobial, but deeper infections 

are almost always polymicrobial.  This patient has many signs (eg, size, chronicity, 

osteomyelitis) of deeper infection.  In adults, underlying osteomyelitis with an overlying 

wound is almost always the result of contiguous spread.  Hematogenous osteomyelitis 

accounts for 20% of osteomyelitis cases in adults (it is much more common in children) 
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and primarily affects the vertebrae, pelvis, and hips.  Lymphatic spread is not a 

common route for the development of osteomyelitis. 

………. 

Patients with diabetes have multiple risk factors for the development of infected foot 

ulcers, including: 

• peripheral neuropathy (eg, decreased lower extremity sensation, as in this 

patient): leading to impaired recognition of minor damage 

• hyperglycemia (eg, elevated hemoglobin A1c, as in this patient): leading to 

impaired immunity 

• peripheral arterial disease: further contributing to impaired healing once a 

wound is present 

Contiguous (nonhematogenous) extension of infection from the ulcer to underlying 

bone causes osteomyelitis.  Because this complication may be asymptomatic, patients 

with diabetic foot ulcers should be assessed for extent of infection.  As seen in this 

patient, the presence of a positiveprobe-to-bone test (palpating bone with a sterile, 

blunt wooden or metal tool), a large ulcer (eg, >2 cm2), or an ulcer lasting ≥1 week 

increase the likelihood of osteomyelitis.  Fever, pain, an elevated ESR, and sinus tract 

drainage (eg, purulent drainage) may be present. 

The most specific diagnostic test for osteomyelitis is bone biopsy and culture.  Bone 

biopsy, preferably performed before antibiotic initiation, allows for identification of 

the causative pathogens and tailoring of antibiotic therapy.  Positive superficial 

wound cultures do not reliably predict the culprit organisms; even among patients with 

diabetes and foot ulcers who do not have osteomyelitis, wound base culture should be 

performed following debridement and curettage (ie, aseptically scraping the wound 

base with a blade or curette) rather than following a simple swab (which can be 

contaminated). 

…… 

Management of a foot ulcer complicated by osteomyelitis includes surgical 

debridement of necrotic material and prolonged (ie, multiple weeks) antimicrobial 

therapy.  Amputation is the option of last resort and is used in instances of significant 

complications (eg, ischemia, necrosis) or when medical management fails. 

Although an elevated ESR (eg, >70 mm/hr) is suggestive of osteomyelitis in the 

appropriate clinical setting, it can be increased by any significant inflammatory process 

and therefore is nonspecific.  In osteomyelitis, an ESR is helpful in following the 

response to antibiotic treatment; however, the diagnosis should ideally be established 

via tissue biopsy and the culprit organism identified via microbiologic examination. 

Although patients with diabetes are at increased risk for superficial fungal 

infections, invasive fungal infections are an uncommon cause of osteomyelitis, so 
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fungal cultures are not a part of the standard evaluation.  Routine blood cultures can 

be helpful in patients with osteomyelitis due to hematogenous spread (eg, infective 

endocarditis) but are less helpful in disease due to direct extension of local infection. 

LEMIRRE 

SYNDROME (LS) 

/////////////////// 

***** 

Lemierre syndrome (LS) is a severe life-threatening infection that affects young 

immunocompetent patients and is usually caused by the GN anaerobic 

bacillus Fusobacterium necrophorum. F. necrophorum is part of the normal oral 

flora.  LS usually begins with an oropharyngeal infection, usually tonsillitis, but can also 

arise as a complication from dental work or mastoiditis.  The bacterium invades the 

lateral pharyngeal space through the lymphatic system and affects the neurovascular 

structures, causing internal jugular vein thrombosis (neck pain along SCM 

border) and infection. 

The classic presentation is a prolonged (eg, weeklong) duration of sore throat with 

high fever, rigors, dysphagia, and neck pain and swelling along the 

sternocleidomastoid muscle.  Once the internal jugular vein is infected, septic 

thromboemboli can seed other organs, particularly the lungs, causing respiratory 

symptoms and leading to nodules (± cavitations) on CXR.  LS should be considered in 

any toxic-appearing patient with respiratory difficulties and significant neck swelling 

or tenderness in the week following an oropharyngeal infection. 

Microbiologic diagnosis requires culture from blood or pus.  In addition to 

supportive (eg, airway) management, treatment is with IV antibiotics and, possibly, 

surgery (eg, incision and drainage, vein excision) in patients with no response to 

antibiotics. 

……………. 

C. perfringens is a GP bacillus that commonly causes food poisoning and gas gangrene. 

Prior to the use of the conjugate vaccine against H influenzae serotype b (Hib), the 

organism was an important cause of epiglottitis, which can present with febrile 

pharyngitis and progress to respiratory compromise.  Hib infection can also lead to 

bacteremia.   

K pneumoniae is a GN rod that is a rare cause of CAP.  A classic presentation is 

pneumonia with thick "currant jelly" sputum in alcoholics or patients with DM. 

GAS causes many cases of bacterial pharyngitis.  However, tonsillar exudates are 

classically present and patients are not typically severely toxic-appearing. 

CATHETER-

ASSOCIATED 

URINARY TRACT 

INFECTION (CA-

UTI) 

Catheter-associated urinary tract infection (CA-UTI) is a common complication of 

urinary catheter use and can be caused by: 

• Extraluminal ascent of microorganisms due to the ability of some pathogens 

(eg, E coli, Enterococcus spp, Candida spp, P aeruginosa) to form biofilm 

(slime-enclosed bacterial aggregates) along the catheter wall, allowing them to 

reach the bladder within 24 hours of catheter insertion 
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• Intraluminal infection (less common) due to impaired urinary catheter drainage 

or contamination of a urinary collection bag 

CA-UTI is most effectively prevented by avoiding unnecessary catheter use and 

minimizing the duration of catheterization. However, in patients with neurogenic 

bladder, long-term catheter use is required. In these patients, clean intermittent 

catheterization (CIC), which involves periodic insertion and removal (eg, every 4-6 

hours) of a clean urinary catheter and can often be performed by the patient, is usually 

the initial treatment. CIC interrupts the extraluminal and intraluminal mechanisms of 

infection and, compared with the use of indwelling catheters, is associated with a 

significantly lower risk of CA-UTI. Indwelling catheters (changed monthly) can be 

considered if patients or their caregivers cannot perform CIC but are associated with an 

increased risk of UTI, stricture, and bladder spasm; suprapubic tube placement is 

another option. 

……….. 

Bladder irrigation with antibacterial solutions can lead to the emergence of resistant 

bacteria and may increase the risk of UTI due to the killing of nonpathogenic bacteria. 

The application of antibacterial creams to the urethral meatus or antibacterial washes 

to the external genitalia has not been found to be helpful in decreasing the risk of CA-

UTI. 

In patients using a urinary catheter, antibiotics should be administered only in the 

setting of a proven UTI.  Prophylactic antibiotics may increase the risk of development 

of resistant organisms and have not been reliably demonstrated to decrease the risk of 

CA-UTI. 

SPLEEN RUPTURE 

/////////////////// 

 

***** 

***** Atraumatic splenic rupture 

Risk factors 

• Hematologic malignancy (eg, leukemia, lymphoma) 

• Infection (eg, CMV, EBV, malaria) 

• Inflammatory disease (eg, SLE, pancreatitis) 

• Splenic congestion (eg, cirrhosis, PREGNANCY) 

• Medications (eg, anticoagulation, G-CSF) 

Clinical 

presentation 

• Diffuse or LUQ abdominal pain, peritonitis 

• Referred left shoulder pain (Kehr sign) 

• Hemodynamic instability 

Diagnosis 
• Acute anemia 

• Intraperitoneal free fluid on imaging 

Treatment 
• Catheter-based angioembolization (stable patients) 

• Emergency splenectomy (unstable patients) 

CMV = cytomegalovirus; EBV = Epstein-Barr virus; G-CSF = granulocyte-stimulating colony 

factor; LUQ = left upper quadrant; SLE = systemic lupus erythematosus. 
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A patient with acute-onset abdominal pain, 

shock, and acute anemia likely has splenic 

rupture, an uncommon but life-threatening 

complication of chronic lymphocytic 

leukemia (CLL). Most cases of rupture are 

associated with BAT; however, atraumatic 

rupture can also occur. Common 

predisposing factors for atraumatic rupture 

include hematologic malignancy (eg, 

leukemia, lymphoma), infection (eg, EBV 

mononucleosis), and inflammatory disease 

(eg, SLE). These conditions can lead to 

splenomegaly, derangement of the splenic 

architecture, and/or thinning of the 

splenic capsule, increasing the risk of rupture. In the setting of concomitant 

anticoagulation (eg, apixaban for atrial fibrillation) the chances of rupture are greatly 

increased. 

Examination may reveal hemodynamic instability, diffuse abdominal pain, and signs 

of peritonitis (eg, rebound, guarding). On occasion, pain may be referred from the 

diaphragm and phrenic nerve to the left shoulder (Kehr sign). Focused abdominal 

ultrasound or CT scan demonstrates free intraperitoneal fluid.  

Splenectomy is the management of choice in hemodynamically unstable patients, 

although catheter-based angioembolization may be attempted in stable patients. 

……….. 

Bowel perforation can present with diffuse abdominal pain, signs of peritonitis, 

and shock; however, it would not explain an acute drop in hemoglobin. 

Acute colonic ischemia presents with abdominal pain, but the pain is typically sudden, 

cramping, and localized.  Tenesmus and rectal bleeding or bloody diarrhea may also 

follow. 

Mesenteric artery occlusion causes abdominal pain, but examination is usually 

unrevealing with pain being out of proportion to findings.  Occlusion can occur either 

from ruptured plaque with in situ thrombus or from a thromboembolic event (eg, due 

to atrial fibrillation).  The diagnosis is less likely in a patient who is taking apixaban as 

prescribed (coagulation parameters [eg, PT/INR, PTT] are not reliable indicators of 

direct oral anticoagulant activity). 

Necrotizing pancreatitis, similar to other severe inflammatory states, can predispose 

to splenic rupture, but patients usually first have signs and symptoms of acute 

pancreatitis such as fever, tachypnea, and severe epigastric pain radiating to the 

back. Syncope and acute anemia are uncommon. 
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Septic shock can present with hemodynamic instability and leukocytosis, but 

a neutrophil-predominant leukocytosis is expected. This patient's lymphocyte-

predominant leukocytosis is consistent with underlying CLL. 

SPLENIC ABSCESS This patient's 

presentation is consistent 

with a likely splenic 

abscess, which classically 

causes the triad of fever, 

leukocytosis, and left 

upper-quadrant 

abdominal pain (due to a 

splenic fluid collection). 

Patients can also develop 

left-sided pleuritic chest 

pain, left pleural effusion, 

and splenomegaly.  Risk 

factors for splenic abscess 

include infection (eg, 

infective endocarditis) with 

hematogenous spread, 

immunosuppression, IV 

drug use, trauma, and hemoglobinopathies.   

Diagnosis is usually confirmed by CT scan of the abdomen. 

Splenic abscess is typically due to infective endocarditis (or seeding from another site 

of infection).  Likely mechanisms include hematogenous seeding or septic emboli to 

the spleen.  Common causative organisms are Staph, Strep, and Salmonella.  

Antibiotics alone for treating splenic abscess have a high mortality (up to 50% in 

some studies).  As a result, splenectomy is recommended for all 

patients.  Percutaneous drainage may be an option in poor surgical candidates. 

Patients with preexisting structural cardiac conditions are at increased risk of 

endocarditis.  There should be strong suspicion for endocarditis in a patient who has 

MVP (associated with a fivefold increased risk of endocarditis at least), fever with 

systemic manifestations (eg, malaise, weight loss), and splenic abscess (likely due to 

septic emboli); therefore, to complete the evaluation for Duke criteria, blood cultures 

should be obtained and echocardiography should be performed, particularly if blood 

culture results are positive. 

………. 

Malaria can cause fever, chills, and fatigue; anemia, thrombocytopenia, and jaundice 

are also common.  Splenic abscess is not seen with malaria although splenomegaly 

can be present. 
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Hodgkin lymphoma can present with fever, chills, and weight loss.  Lymphoma can 

also be associated with splenomegaly but typically does not cause splenic abscess or 

infarction. 

Infectious mononucleosis is due to the Epstein-Barr virus.  Patients usually develop 

LAD, fever, and possible HSM.  However, infectious mononucleosis is usually not 

associated with left pleural effusion or splenic abscess.  It is also uncommon in this age 

group. 

Lung adenocarcinoma can present with fever, weight loss, dyspnea, and pleural 

effusion, as seen in this patient.  However, lung cancer usually metastasizes to the liver, 

bone, brain, and adrenal glands.  Splenic abscess is not seen in the absence of an 

additional infectious process. 

Tuberculosis can present with fever and weight loss.  Gastrointestinal tuberculosis 

most commonly involves the liver, intestine, and peritoneum.  However, splenic 

involvement is less common, and symptoms are more chronic in nature. 

LUDWIG ANGINA Ludwig angina is a rapidly progressive cellulitis of the submandibular space.  Most 

cases arise from dental infections in the mandibular molars that spread contiguously 

down the root into the submylohyoid (and then sublingual) space.  The infection is 

usually polymicrobial with a mixture of oral aerobic (eg, viridans streptococci) and 

anaerobic bacteria. 

Patients develop symptoms rapidly with systemic (fever, chills, malaise) and local 

compressive (eg, mouth pain, drooling, dysphagia, muffled voice, airway 

compromise) manifestations.  Physical examination findings are often striking due to 

mass effect from edema.  The submandibular area is usually tender and indurated, and 

the floor of the mouth is often elevated, displacing the tongue.  Anaerobic, gas-

producing bacteria may cause crepitus. 

CT scan of the neck confirms the diagnosis and rules out an abscess.   

Most patients are treated with: 

- IV antibiotics (eg, ampicillin-sulbactam, clindamycin) and  

- Removal of the inciting tooth.   

- Drainage and surgery are rarely required as the process is cellulitic and 

typically nonsuppurative.   

- Impaired respiratory status requires prompt attention and early intervention 

with a mechanical airway. 

…….. 

Hematogenous spread is a common cause of endocarditis, osteomyelitis, and septic 

joints. 
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Epiglottitis can cause life-threatening airway obstruction with sore throat, fever, 

muffled voice, and drooling.  However, this patient has swelling on the floor of the 

mouth and in the submandibular area (not in the supraglottic structures or laryngeal 

tracheal area), making Ludwig angina more likely. 

LAD is typically absent in Ludwig angina.  Lymph nodes can rarely cause airway 

obstruction in tuberculosis lymphadenitis (scrofula). 

Tonsillitis may rarely cause airway obstruction with hoarseness and stridor.  However, 

the palatine tonsils would not result in inflammation beneath the tongue and in the 

submandibular area. 

The parotid gland is located on the lateral face superficial to the masseter muscle.  It is 

not affected in Ludwig angina.  Parotid gland edema may be seen with mumps or 

secondary bacterial infection after parotid duct obstruction. 

CYROMEGALOVIR

US (CMV) 

Patients who undergo renal transplantation receive high-dose immunosuppressant 

medication for several months after surgery, putting them at risk for opportunistic 

infections. One of the MC opportunistic infections following renal transplantation 

is cytomegalovirus (CMV). CMV is a widely prevalent herpesvirus that establishes a 

latent infection after initial inoculation. Most patients remain asx, but infection may 

reemerge in patients who are severely 

immunocompromised. 

CMV reactivation results in viremia and/or 

tissue-invasive disease. The GI tract is the MC 

organ system affected, and patients usually 

manifest symptoms of colitis or enteritis, 

including fever, malaise, vomiting, bloody 

diarrhea, and abdominal pain. Laboratory 

studies often show cytopenias due to BM 

involvement, and peripheral blood smear 

typically reveals atypical lymphocytes. 

As end-organ disease can occur in the absence of viremia, BIOPSY of the affected 

organ is usually required for diagnosis. Patients with symptoms of CMV colitis 

typically have multiple, large, shallow erosions or ulcers on colonoscopy.  

Treatment with antivirals (eg, ganciclovir) and a reduction of immunosuppressant 

medication is usually required. 
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……. 

Initial infections with both EBV and CMV may cause infectious mononucleosis, and 

both viruses establish latent infections; however, EBV reactivation is typically 

associated with malignancies (eg, nasopharyngeal carcinoma, NHL), not colitis. 

Although graft rejection can occur after kidney transplantation, GVHD is quite rare. 

GVHD is typically seen in patients who have undergone allogeneic stem-cell 

transplantation. 

Patients who have undergone transplantation are at risk for herpes simplex 

reactivation with resultant tracheobronchitis, esophagitis, pneumonia, and/or 

hepatitis; colitis is uncommon. This patient is much more likely to have CMV 

reactivation. 

Ischemic colitis can cause abdominal pain and bloody stools; however, atypical 

lymphocytes are not a feature of this disease and endoscopy usually reveals pale 

mucosa with petechial bleeding, hemorrhagic nodules, or cyanotic mucosa with 

hemorrhagic ulcers. 

////////////////////ENDOCRINE, DIABETES, & METABOLISM////////////////////// 
PHEOCHROMOCY

TOMA 
Von Hippel-Lindau (VHL) disease 

Etiology • Germline mutation in the VHL tumor suppressor gene on chr. 3 

Manifestation

s 

• Cerebellar & retinal hemangioblastomas 

• Pheochromocytoma 

• RCC (clear cell subtype) 

Management 
• Surveillance screening for associated malignancies 

• Resection of identified tumors 
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A patient has vision loss and headaches due to retinal and CNS hemangioblastomas, 

which are benign but heavily vascular tumors that can lead to hemorrhage or mass 

effect symptoms in the brain and spinal cord. Most hemangioblastomas are sporadic; 

however, this patient has multiple hemangioblastomas and a FHx of ICH, which 

suggests an inherited disorder, likely von Hippel-Lindau disease (vHL). 

vHL is an autosomal dominant disorder associated with mutations in 

the VHL gene. Besides hemangioblastomas, vHL is associated with clear cell renal cell 

carcinoma, pancreatic neuroendocrine tumors (PNET), endolymphatic sac tumors of 

the middle ear (hearing loss), and pheochromocytomas. Pheochromocytomas (arising 

in the adrenal medulla) and paragangliomas (in the sympathetic ganglia) are 

neuroendocrine tumors (NET) associated with excess production of catecholamines, 

leading to headache, palpitations, and potentially severe HTN. 

As with hemangioblastomas, most pheochromocytomas and paragangliomas are 

sporadic. However, a significant minority occur as a manifestation of a familial 

disorder. In addition to vHL, major genetic syndromes associated with catecholamine-

secreting tumors include MEN type 2 (2A and 2B) and NF type 1. 

…………… 

Primary hyperaldosteronism (Conn syndrome) can be caused by an adrenal adenoma 

or bilateral adrenal hyperplasia. It typically presents with HTN but is not associated 

with hemangioblastomas. 

 ADPKD can cause HTN due to local renal ischemia and increased renin release.  It is 

associated with an increased risk of ICH due to cerebral aneurysms (not 

hemangioblastomas). Although vHL may be associated with the formation of renal 

cysts, this is not a major contributor to HTN. 

All pheochromocytomas should undergo surgical resection due to the risk for 

complications caused by cahecolamine surges and the potential for malignant disease 

(approximately 10% of pheochromocytomas are malignant). Surgical removal of a 

pheochromocytoma is a high-risk procedure because intraoperative cahecolamine 

surges can precipitate hypertensive crisis, pheochromocytoma crisis (a condition 

characterized by labile BP, high fever, and MOF), and fatal arrhythmias. To help 

prevent these complications, appropriate adrenergic blockade is needed prior to 

surgery. 

The order of administration of adrenergic blockade is critical.  Beta-blocker therapy 

in the absence of alpha-adrenergic blockade can lead to lethal hypertensive crisis due 

to unopposed alpha-1 stimulation. Therefore, alpha-adrenergic blockade should be 

administered first, usually 7-14 days prior to surgery. Phenoxybenzamine, an 

irreversible and nonselective alpha blocker, is often preferred; however, selective 

alpha-1 blockers (eg, terazosin) are also sometimes used. Patients should also be 

encouraged to increase sodium intake and stay well-hydrated to minimize possible 

side effects of alpha-adrenergic blockade (eg, orthostasis, hypotension). 

42



Once adequate alpha-adrenergic blockade is established, beta-adrenergic blockade 

(eg, propranolol) can be safely initiated, usually 2-3 days prior to surgery. 

…………. 

Octreotide is a somatostatin analogue used in carcinoid syndrome (eg, diarrhea, 

flushing, elevated urinary 5-hydroxyindoleacetic acid [5-HIAA]). It has unclear effects 

on slowing the growth of malignant pheochromocytomas, which are histologically 

identical to benign pheochromocytomas but show evidence of metastasis or 

localized tissue invasion. 

Pheochromocytoma 

Indications for 

testing 

• Classic triad: episodic headache, sweating & tachycardia 

• Resistant HTN or HTN accompanied by unexplained ↑ glucose 

• Family history or familial syndrome (eg, MEN2, NF1, VHL) 

Diagnostic approach 
• Urine or plasma metanephrine levels 

• Confirmatory abdominal imaging for ↑ metanephrines 

Notable features 
• 10% bilateral (unilateral), 10% extraadrenal (adrenal), 10% 

malignant (benign) 

Management 
• Preoperative alpha blockade prior to beta blockade 

• Laparoscopic or open surgical resection 

HTN = hypertension; MEN2 = multiple endocrine neoplasia type 2; NF1 = neurofibromatosis type 

1; VHL = von Hippel-Lindau syndrome. 

Hypertension, episodic headaches, and unexplained hyperglycemia should raise 

suspicion for pheochromocytoma. Pheochromocytomas are rare neuroendocrine 

tumors (NET) that arise from chromaffin cells and release excess catecholamines (ie, 

dopamine [DA], epinephrine [E], norepinephrine [NE]) into the bloodstream, resulting 

in characteristic manifestations. Headaches are often episodic and present in 90% of 

patients. Paroxysmal HTN occurs in approximately half of patients and may be 

associated with orthostasis (possibly reflecting low plasma volume). Vision changes, 

coinciding with episodes of headache and hypertension, can also occur. 

Because catecholamines inhibit insulin secretion, hyperglycemia is also 

common. Therefore, pheochromocytoma should be considered in patients who 

develop hyperglycemia that is atypical for both type 1 (ie, usually presents with DKA) 

and type 2 (ie, rarely occurs in patients age <35 with normal BMI) DM, especially 

when accompanied by other suggestive features, such as onset of HTN (particularly at 

a young age).  

Other indications for screening include: the classic triad of headache, sweating, and 

tachycardia; resistant hypertension; or a familial syndrome (eg, MEN type 2). 

The initial step in evaluation for pheochromocytoma involves testing for urine or 

plasma levels of metanephrines, which are products of catecholamine breakdown. 
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Normal levels typically rule out the disease; elevated levels are nonspecific and 

warrant additional testing, such as CT scan of the abdomen, to confirm the presence 

and localization of the suspected pheochromocytoma (usually on one or both adrenal 

glands). 

……….. 

CT scan of the head is typically indicated for headaches only when red-flag features 

(eg, FNDs, fever, new-onset headache in patient age >50) are present. 

DXM suppression testing is indicated for suspected hypercortisolism (ie, Cushing 

syndrome).  Although HTN and HrGlc are common, patients are usually overweight 

and have characteristic findings on physical examination (eg, purple abdominal 

striae, fat pad on the upper back). 

Renal vascular imaging may help diagnose FMD, which typically presents with 

headaches and can cause HTN. However, FMD usually occurs in women and would not 

explain the hyperglycemia. 

A serum glucagon level is indicated for suspected glucagonoma.  Although a 

glucagonoma would cause hyperglycemia, it would not explain HTN, episodic 

headaches, and vision changes. 

ADRENAL 

INSUFFICIENCY 
Acute adrenal insufficiency (adrenal crisis) 

Etiology 

• Adrenal hemorrhage or infarction 

• Illness/injury/surgery in patient with chronic AI 

• Pituitary apoplexy 

Clinical features 

• Hypotension & shock 

• N, V, abdominal pain 

• Fever, generalized weakness 

Treatment 
• Hydrocortisone or DXM 

• Rapid IV volume repletion 

AI = adrenal insufficiency. 

Acute adrenal insufficiency (adrenal crisis) is characterized by severe and often 

refractory HoTN, V, abdominal pain, and fever. It can be triggered by acute illness or 

other major stressor (eg, surgery) and occurs in patients with underlying primary 

adrenal insufficiency (PAI; Addison disease) or suppression of the hypothalamus-

pituitary-adrenal (HPA) axis due to chronic glucocorticoid use. Those with PAI usually 

have HoNa and HrK due to concurrent mineralocorticoid insufficiency. By contrast, 

potassium is normal in patients with central adrenal insufficiency although HoNa 

can be present due to increased release of ADH. Treatment for adrenal crisis includes 

IV hydrocortisone or DXM with aggressive fluid support and should be started 

empirically without waiting for laboratory confirmation. 
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Patients on long-term glucocorticoid therapy who have Cushingoid features (eg, 

central obesity, moon facies) are at very high risk of adrenal crisis. However, HPA 

suppression can be seen in as little as 3 weeks in patients taking prednisone >20 

mg/day or equivalent. These patients may not respond appropriately to acute stressors 

and should be given higher doses ("stress doses") of glucocorticoids during the 

acute condition. Low-dose glucocorticoids (<5 mg/day) have minimal risk and 

usually do not require stress dosing. Intermediate doses (5-20 mg/day) can cause 

HPA suppression and require preoperative evaluation with an early-morning cortisol 

level to determine risk. 

…………… 

Lactic acidosis can be seen in patients taking metformin but would also show an 

elevated anion gap. 

Hypoglycemia is common in adrenal crisis. Insulin-induced HoGlc can cause 

dizziness but typically causes systolic HTN with widened pulse pressure. 

Pelvic abscess usually presents several days to weeks after surgery. 

Postoperative hemorrhage can cause acute HoTN and tachycardia but would not 

explain this patient's hypoglycemia, nausea, and vomiting. 

Postoperative ileus can cause abdominal pain and vomiting but symptoms are 

initially mild and nonspecific, and evolve over several hours to days. 

HYPONATREMIA 

(HoNa) 
Syndrome of inappropriate antidiuretic hormone (SIADH) 

Etiologies 

• CNS disturbance (eg, stroke, hemorrhage, trauma) 

• Medications (eg, carbamazepine, SSRIs, NSAIDs) 

• Lung disease (eg, pneumonia) 

• Ectopic ADH secretion (eg, small cell lung cancer) 

• Pain &/or nausea 

Clinical features 

• Mild/moderate hyponatremia: nausea, forgetfulness 

• Severe hyponatremia: seizures, coma 

• Euvolemia (eg, moist mucous membranes, no edema, no JVD) 

Laboratory 

findings 

• Hyponatremia 

• Serum osmolality <275 mOsm/kg H2O (hypotonic) 

• Urine osmolality >100 mOsm/kg H2O 

• Urine sodium >40 mEq/L 

Management 
• Fluid restriction ± salt tablets 

• Hypertonic (3%) saline for severe hyponatremia 

ADH = antidiuretic hormone; JVD = jugular venous distension; NSAIDs = nonsteroidal anti-

inflammatory drugs; SSRIs = selective serotonin reuptake inhibitors. 

A patient's acute nausea and vomiting are likely due to hyponatremia induced by 

recent use of intranasal desmopressin. Desmopressin is an analogue of antidiuretic 

45



hormone (ADH) commonly used to treat central diabetes insipidus (CDI); it also 

promotes the release of von Willebrand factor (vWF), and can treat mild to moderately 

heavy menstrual bleeding associated with von Willebrand disease (vWD). However, 

since desmopressin induces physiologic effects of ADH (eg, renal water reabsorption, 

concentration of urine), it can cause hyponatremia and excess ADH stimulation, 

manifesting as syndrome of inappropriate ADH secretion (SIADH). Therefore, 

serum electrolytes should be obtained first in this patient to check for hyponatremia 

and rule in the diagnosis of SIADH. 

Expected laboratory findings in patients with SIADH include hypotonic 

hyponatremia (due to ADH-mediated water retention and reabsorption), high urine 

osmolality (ie, concentrated urine), and high urine sodium (due to increased secretion 

of natriuretic peptides).  As seen in this patient, SIADH is also associated 

with euvolemia (eg, absence of edema or JVD) on physical examination. At first, ADH-

mediated water reabsorption slightly increases extracellular volume; however, increased 

natriuretic peptide secretion leads to sodium and water excretion, ultimately 

normalizing extracellular volume. 

……… 

MRI of the brain can be used to assess for CNS pathology (eg, bleeding, acute stroke) 

that could manifest with headache or dizziness.  However, this patient lacks focal 

neurologic signs; therefore, a metabolic workup with serum electrolytes is a more 

appropriate initial test. 

Plasma desmopressin is not routinely measured. It may be high in this patient, given 

her recent medication use with the onset of menses, but serum electrolytes are a more 

rapid initial step for confirming hyponatremia and SIADH. 

THYROID 

NODULES 

Thyroid nodules are common 

and may be diagnosed on 

physical examination or noted 

incidentally when imaging 

studies are obtained for other 

reasons. Once a thyroid nodule 

is found, cancer risk factors 

(eg, family history, radiation 

exposure) should be assessed 

by history. Physical examination 

should evaluate the size, 

mobility, and firmness of the 

thyroid nodule and check for 

the presence of enlarged 

cervical lymph nodes. 

Serum TSH levels should be 

obtained, along with a thyroid 
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ultrasound, to determine nodule size and sonographic features. Certain sonographic 

features (eg, microcalcifications, irregular margins, internal vascularity) carry a 

much higher risk of malignancy than others (eg, cystic or spongiform lesions). Thyroid 

nodules >1 cm with these high-risk sonographic features—and all noncystic thyroid 

nodules >2 cm—should undergo FNA. 

If the TSH is low, the patient should be evaluated with radionuclide thyroid scan using 

I-123: 

• A hypofunctioning ("cold") nodule (decreased isotope uptake compared to 

surrounding tissue) is associated with a higher risk of cancer. 

• A hyperfunctioning ("hot") nodule (increased isotope uptake in the nodule 

with decreased surrounding uptake) is associated with a low cancer risk; 

therefore, FNA is not necessary. 

A patient who has a thyroid nodule with no concerning sonographic features and a low 

TSH should receive a radionuclide thyroid scan. 

…………. 

A CT scan of the neck is inferior to ultrasound for characterizing thyroid nodules.  Even 

if a thyroid nodule is detected on CT scan, a thyroid ultrasound is still needed. 

Anti-thyroperoxidase antibody (TPO-Ab) testing can identify chronic autoimmune 

(Hashimoto) thyroiditis, but it is used for patients with high TSH levels (eg, 

hypothyroid). 

Calcitonin is an important tumor marker in medullary thyroid carcinoma (MTC). In 

patients with a thyroid nodule, testing for calcitonin should be performed if there is a 

family history of MTC or if cytologic examination (eg, FNA) of the nodule is 

consistent with MTC. 

Graves disease typically causes a diffusely enlarged goiter rather than a focal nodule. 

THYROID 

CANCER 

Surgical resection is the primary treatment for papillary thyroid cancer. The extent of 

surgery depends on the tumor size, extrathyroidal invasion, patient age, and LN 

involvement. Small tumors (<1-2 cm) without evidence of LN involvement or 

contralateral thyroid abnormalities can usually be managed with partial 

thyroidectomy/lobectomy, whereas larger tumors usually warrant total 

thyroidectomy. In addition, regional LN or central compartment LN dissection is 

usually performed for papillary cancer with LN metastasis or extrathyroidal 

invasion. 

Following surgery, adjuvant therapy with radioiodine ablation is warranted for 

patients with increased risk of tumor recurrence (eg, large tumors, extrathyroidal 

invasion, LN metastasis, incomplete resection). TSH can stimulate growth of occult 

residual or metastatic disease. For this reason, patients at increased risk of recurrence 
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should also receive adequate doses of thyroid replacement to suppress TSH 

secretion. 

………. 

Mutations of several genes (eg, BRAF, RET) are common in papillary thyroid 

cancer. Genetic mutation profiling may be performed when the cytology results 

from FNA biopsy are indeterminate but are not needed if cytology confirms papillary 

cancer. 

HYPERTHYROIDIS

M 

Patients with a thyroid 

nodule and a low 

TSH undergo a radioiodine 

scan, or thyroid 

scintigraphy, to determine 

how thyroid nodules are 

functioning based on iodine 

uptake. The scan measures 

the amount of uptake (ie, the amount of thyroid hormone production) in the nodule 

compared to surrounding normal thyroid tissue. 

This patient's scan shows a hyperactive or "hot" nodule, which indicates that the 

nodule has increased synthesis of thyroid hormones and therefore increased uptake 

of radioactive iodine compared to the rest of the thyroid.  This pattern is consistent 

with a toxic thyroid adenoma, a benign tumor that produces thyroid hormones 

autonomously (ie, regardless of changes in serum TSH).  In patients with toxic 

adenomas, the increased thyroid hormone levels exert negative feedback to decrease 

TSH secretion.  The normally functioning thyroid gland responds to suppressed levels 

of TSH by reducing thyroid hormone synthesis (and takes up much less iodine).  This 

difference in uptake between the metabolically active nodule and the downregulated 

normal thyroid tissue leads to the characteristic "hot" nodule. 
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………. 

Factitious ingestion of thyroid hormone would cause a low serum 

TSH; however, the radioiodine scan would show homogeneous 

decreased uptake throughout the gland. 

 Graves disease 

Medullary thyroid carcinoma (MTC): These cells do not produce 

T3 or T4, and they do not participate in the regulation of TSH 

secretion; therefore, patients with MTC typically have normal 

thyroid function tests.  Further, MTC does not uptake iodine 

and would appear "cold" on a radioiodine scan. 

 

 Although papillary thyroid cancers usually uptake iodine 

and produce thyroid hormone, it is typically at a level less than 

normal thyroid tissue → cold nodule  

Thyroid storm, a life-threatening 

thyrotoxicosis usually triggered by a 

specific event (eg, thyroid or non-

thyroid surgery, trauma, infection) 

in patients with undiagnosed or 

inadequately treated 

hyperthyroidism. Proposed 

mechanisms include a rapid 

increase in serum thyroid 

hormone levels or increased 

sensitivity to thyroid hormone. 

Characteristic features include 

tachycardia, hypertension, cardiac 

arrhythmias (eg, atrial fibrillation), 

and fever up to 40-41 C (104-106 

F). Other findings include anxiety, 

AMS, seizure, severe N, V, hepatic 

dysfunction, tremor, lid lag, and 

goiter. 

Diagnosis is suspected clinically and confirmed by thyroid function studies 

documenting hyperthyroidism. Treatment includes BBs (eg, propranolol) for symptom 

control, thionamides (eg, PTU) to block new hormone synthesis, iodine solution to 

block thyroid hormone release (given at least an hour after PTU to prevent excess 

iodine incorporation into thyroid hormone), and glucocorticoids to decrease 

peripheral conversion of T4 to T3. 
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……….. 

Fluid resuscitation 

and intravenous dexamethasone 

should be given to patients 

with suspected acute adrenal 

insufficiency. These patients will 

have hypotension often 

associated with tachycardia, 

abdominal pain, vomiting, and 

weakness. 

IV dantrolene can treat malignant 

hyperthermia (MH), a 

hypermetabolic syndrome due to 

volatile anesthetics.  MH typically 

presents with hypercarbia, sinus 

tachycardia, muscle rigidity, 

elevated CK, hyperkalemia, 

and hyperthermia. This patient's 

lid lag, normal potassium, and 

absence of muscle rigidity are more consistent with hyperthyroidism. 

IV lorazepam can treat alcohol withdrawal, which usually presents with tachycardia, 

HTN, fever, and AMS. A history of moderate alcohol use makes withdrawal less 

likely. 

Pheochromocytoma is usually not associated with high fever. 

HYPERPARATHYR

OIDISM (HPTH) 
Primary hyperparathyroidism 

Etiology 
• Parathyroid adenoma (most common), hyperplasia, carcinoma 

• Increased risk in MEN types 1 & 2A 

Symptoms 

• Asymptomatic (MC) 

• Mild, nonspecific symptoms (eg, fatigue, constipation) 

• Abdominal pain, renal stones, bone pain, neuropsychiatric symptoms 

Diagnostic 

findings 

• HrCa 

• ↑ or inappropriately N PTH 

• Elevated 24-hour urinary calcium excretion 

Indications for 

parathyroidecto

my 

• Age <50 

• Symptomatic hypercalcemia 

• Complications: Osteoporosis (T-score <−2.5, fragility fracture), 

nephrolithiasis/calcinosis, CKD (GFR <60 mL/min) 

• Elevated risk of complications: Calcium >1 mg/dL above 

normal, urinary calcium excretion >400 mg/day 
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CKD = chronic kidney disease; GFR = glomerular filtration rate; MEN = multiple 

endocrine neoplasia; PTH = parathyroid hormone. 

A patient has hypercalcemia, hypophosphatemia, and an elevated parathyroid 

hormone (↑ PTH) level consistent with primary hyperparathyroidism (PHPT). PTH 

causes increased reabsorption of calcium from the distal tubule, but net urinary calcium 

excretion is increased due to excess resorption of calcium from bones. By contrast, 

familial hypocalciuric hypercalcemia is characterized by hypercalcemia with an elevated 

PTH but low urinary calcium excretion (often <100 mg/24 hr). 

Parathyroidectomy is recommended for patients with symptomatic hypercalcemia. 

It is also recommended for patients with complications (eg, osteoporosis, 

nephrocalcinosis, nephrolithiasis, impaired renal function) or at significant risk for 

complications (eg, serum calcium ≥1 mg/dL above normal, urinary calcium excretion 

>400 mg/24 hr). In addition, younger patients (age <50) are likely to have 

complications during their lifetime and should be offered surgery. 

Parathyroid imaging (eg, sestamibi scan, USG) helps optimize the surgical approach by 

potentially determining the affected side and evaluating for the possibility of a 

minimally invasive intervention. 

…………….. 

Parathyroidectomy is the treatment of choice for PHPT. However, bisphosphonate 

therapy can be used in patients who decline surgery and have osteopenia or 

osteoporosis. 

Imaging to evaluate for MEN syndromes is recommended only if there is evidence of 

multiglandular HPTH or additional endocrine tumors. 

Continued observation is appropriate in older asymptomatic patients with near-

normal calcium levels and normal bone density. 

Vitamin D supplementation is not recommended in patients with PHPT who do not 

have overt vitamin D deficiency as it may exacerbate hypercalcemia and 

hypercalciuria.  
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HYPERCALCEMIA 

(HrCa) 

 

A patient with quadriparesis has a corrected calcium level of 12.9 mg/dL: 

corrected calcium = measured calcium + 0.8 × (4 – albumin) 

12.1 + 0.8 × (4 – 3) = 12.1 + 0.8 = 12.9 mg/dL 

with symptomatic hypercalcemia (nausea, polyuria) and suppressed parathyroid 

hormone (PTH) level likely due to immobilization. Hypercalcemia of immobilization is 

likely due to increased osteoclastic bone resorption. The risk is increased in patients 

with a pre-existing high rate of bone turnover (eg, younger individuals, Paget 

disease). The onset of hypercalcemia is usually around 4 weeks after immobilization, 

although patients with chronic renal insufficiency may develop hypercalcemia in as 

little as 3 days. 

The onset of hypercalcemia due to immobilization is often insidious, and the 

presenting symptoms can be nonspecific. Bisphosphonates inhibit osteoclastic bone 
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resorption and are effective in treating hypercalcemia of immobilization and reducing 

the associated bone loss. 

…… 

Hypercalcemia in malignancy can be due to osteolytic metastasis, secretion of PTH-

related protein (PTHrP), or increased formation of 1,25-dihydroxyvitamin D.  

Acute rhabdomyolysis causes hypocalcemia due to precipitation of calcium and 

phosphorus in damaged muscles. Hypercalcemia can occur due to remobilization of 

calcium during the diuretic/recovery phase of the illness, often with concurrent 

hyperphosphatemia. However, this patient recovered from rhabdomyolysis several 

weeks before the onset of hypercalcemia. 

HYPOPARATHYR

OIDISM (HoPTH) 

Post-surgical hypoparathyroidism can occur during thyroidectomy or from the 

removal of 3 1/2 parathyroid glands due to parathyroid hyperplasia. Hypocalcemia is 

the resultant condition of the hypoparathyroidism and the MC complication of 

thyroidectomy. Patients with hypocalcemia can be asx at initial presentation (found 

incidentally) or may complain only of nonspecific symptoms (eg, fatigue, anxiety, 

depression). Involuntary contractions (tetany) involving the lips, face, and 

extremities and seizures are seen in severe hypocalcemia. ECG may show QT-interval 

prolongation. 

……… 

Persistent hypothyroidism (not hyper) can be seen post-thyroidectomy and can 

cause hyponatremia without thyroid hormone supplementation. Prolonged QT 

interval is not seen with hypothyroidism/hyponatremia. 

Vitamin D toxicity is associated with hypercalcemia, which results in shortened QT 

interval. 

HYPOCALCEMIA 
Acute hypocalcemia 

Causes 

• Neck surgery (parathyroidectomy) 

• Pancreatitis 

• Sepsis 

• TLS 

• Acute alkalosis 

• Chelation: blood (citrate) transfusion, EDTA, foscarnet 

Clinical features 

• Muscle cramps 

• Chvostek & Trousseau signs 

• Paresthesias 

• Hyperreflexia/tetany 

• Seizures 

Treatment • IV calcium gluconate/chloride 

EDTA = ethylenediaminetetraacetic acid; IV = intravenous. 
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A patient has paresthesias, carpal spasm (Trousseau sign), and hyperreflexia. In the 

setting of high-volume transfusion, these neurologic features are most likely due 

to hypocalcemia. Other potential features of severe hypocalcemia include 

tetany, laryngospasm, seizures, encephalopathy, and heart failure. Patients 

with chronic hypocalcemia may have only mild symptoms, but patients with 

acute hypocalcemia will have more 

severe manifestations at the same 

calcium concentration. 

Citrate in transfused 

blood binds ionized calcium, which is 

the biologically active fraction (total 

calcium levels will not be significantly 

affected). Hypocalcemia is uncommon 

following blood transfusion in patients 

with normal liver function as citrate is 

rapidly metabolized by the liver; 

however, this patient likely has hepatic 

dysfunction due to the liver laceration as well as ischemic liver injury due to 

HoTN. Other infused substances that can chelate calcium in the blood 

include lactate, foscarnet, and sodium ethylenediaminetetraacetic acid (EDTA). 

………… 

Alcohol withdrawal is most pronounced 12-48 hours following the last drink. Clinical 

features may include hyperreflexia, tremor, diaphoresis, and gastrointestinal upset, but 

carpal spasm and paresthesias are more consistent with hypocalcemia. 

Hyperventilation due to anxiety can cause acute respiratory alkalosis, increasing the 

binding of calcium to albumin and reducing ionized calcium concentrations. 

However, this patient's respiratory rate is only 12/min. 

Manifestations of fat embolism include respiratory insufficiency, hypoxemia, altered 

mental state, and petechial rash. 

Hypomagnesemia (not hypermagnesemia) can present similarly to hypocalcemia. 

Severe hypermagnesemia causes hyporeflexia, paralysis, apnea, and cardiac 

arrest. Rarely, very severe hypERmagnesemia can cause hypocalcemia by inhibiting 

PTH release, but this would typically be seen with infusions of magnesium, such as in 

the treatment of severe preeclampsia and eclampsia. 
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Symptoms of hypocalcemia usually 

stem from neuromuscular 

irritability and manifest as perioral 

tingling and numbness, muscle 

cramps, tetany, carpopedal spasms, 

and seizures. Prolongation of the 

QT interval can also occur.  If the 

hypocalcemia develops rapidly, as in 

surgical patients, the symptoms are 

typically more severe, even with 

modestly reduced serum calcium 

levels. However, chronic 

hypocalcemia may be asymptomatic even with markedly reduced serum calcium levels. 

The causes of primary hypoparathyroidism include: 

1. Post-surgical (most common cause) 

2. Autoimmune 

3. Congenital absence or maldevelopment of the parathyroid glands (eg, 

DiGeorge syndrome) 

4. Defective CaSR on the parathyroid glands 

5. Non-autoimmune destruction of the parathyroid gland due 

to infiltrative diseases such as hemochromatosis, Wilson disease, and neck 

irradiation 

Post-surgical hypoparathyroidism can occur during thyroidectomy and sub-

total parathyroidectomy (ie, removal of 3½ parathyroid glands for parathyroid 

hyperplasia). Autoimmune hypoparathyroidism is the MC nonsurgical syndrome. 

…….. 

Drugs such as phenytoin, carbamazepine, and rifampin cause vitamin D 

deficiency by inducing the P450 cytochrome system in the liver, which degrades 

vitamin D to inactive metabolites.   

Serum phosphorus is usually low in vitamin D deficiency. 

 

///////////////////FEMALE REPRODUCTIVE SYSTEM & BREAST/////////////////// 
FIRST AID NOTES Only presentations nonsuspicious of cancer: 

- Lactating woman with local erythematous warm swelling. 

- Cyclical changing mass in young woman with clear aspirate. 

Everything else is extensively worked up. 
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A 42-year-old woman presents with an undiagnosed breast mass. Think: Evaluate 

without delay. Observation is not an option I age > 30. If age < 30, serial physical 

examination with observation or 2–4 weeks or until next menstrual period is an option. 

 

supernumerary nipples (polythelia) more than the normal number of nipples, may be 

on the breast or other parts of the body-found along the "milk line" from axilla to 

groin. These accessory nipples resemble raised nevi (commonly called "moles"). 

 

in upper outer quadrant -----> Most common site of Ca Breast. Non-motile & ill-

defined borders-----> rules out Fibroadenoma 

 

Painless ------>rules out painful breast disorder Mastitis, fibrocystic changes etc. 

 

Plus inc, age points towards, Malignancy. 

 

Lymph node involvement would be in the axilla as lymph from breast goes to the 

pectoral group of the axillary lymph nodes. 

 

Metastatic tumors of the breast are rare & would present as a well-circumscribed 

tumor with multiple satellite foci, the absence of an intraductal component, and the 

presence of many lymphatic emboli. 

In adults, the most frequent types of tumors metastasizing in the breast are malignant 

melanoma and neuroendocrine-like tumors, especially small cell carcinoma and 

carcinoid. In children, rhabdomyosarcoma is the most common. 

 

  
Mastitis: Lactational and non-lactational.  

1. Tx: prevent breast engorgement (pump or lactation). US to localize an abscess 

→ Aspirate fluid for gram stain and cx, if abscess→ I&D + Abx. If a nonlactating 

women presents with similar picture, consider inflammatory carcinoma. 

2. Mammary duct ectasia: characterized by ductal dilation, inspissated breast 

secretion, and chronic granulomatous inflammation in the periductal and 

interstitial area. 

3. Breast trauma by a seat belt, Radiation → fat necrosis (persistent, 

irregular, firm, painless mass). Often indistinguishable from carcinoma by 

clinical exam or mammography. Dx and Tx: Excisional bx. 
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4. Hidradenitis sappurativa (image on the Lt): accessorya reolar 

glands of Montgomery. ↑ in women w/ acne. Skin involvement can be 

contigiuously (like paget dz) or multifocally. Tx: Abx PLUS I&D, rarely, 

skin loss→ graft. 

 

 

Benign dz: 

1. Fibroadenoma: a well-circumscribed, 

round to ovoid, or macrolobulated smooth, 

mobile mass with generally uniform 

hypoechogenicity. Intralesional sonographically 

detectable calcification may be seen in ~10% of 

cases. Sometimes a thin echogenic rim 

(pseudocapsule) may be seen sonographically. 

MC breast lesion in adolescents and young 

females (tenderness ↑ w/ pregnancy). Dx: FNA, if 

diagnostic, may observe if asx and size < 2 cm. If 

> 2 cm, pt is >40 y/o, or symptomatic offer surgical excision. If nondiagnostic → 

excise 

2. Mondor’s dz: Local trauma, surgery, in ection, repetitive movements of UL. 

A. Presentation: Acute pain in axilla or superior aspect of lateral breast. 

B. Confirm dx w/ US 

C. If clear dx w/ US, tx w/ ASA, warm compresses, limit UL motion (affected 

side). Resolves w/in 2-6 ww, if persists → surgery 

D. If unclear US or associated mass → Excisional bx. 

3. FCC: Present with premenstrual breast pain or nodularity (no discrete mass); 

often multifocal and b/l. Nonproliferative lesions include simple cysts (fluid-flled 

duct dilation, blue dome), papillary apocrine change/metaplasia, stromal fibrosis. 

Risk of cancer is usually not increased. Not associated with an increased risk or 

breast cancer unless biopsy reveals lobular or ductal hyperplasia with atypia.  

Subtypes include: 

A. Sclerosing adenosis—acini and stromal fibrosis, associated with 

calcifications. Slight (1.5–2 ×) risk for cancer. 

B. Epithelial hyperplasia—cells in terminal ductal or lobular epithelium. 5% risk 

of carcinoma with Atypical cells. 

Tx: NSAIDs, OCPs, Danazol, or Tamoxifen. Avoid xanthines (caffeine, cola, 

tobacco). If single dominant cyst, aspirate fluid; if green or cloudy → discard. if 

bloody→ cytology. 

Atypical ductal or lobular hyperplasia: must be excised. 

4. Mammary duct ectasia (plasma cell mastitis): perimenopausal women, 

Noncyclical, non-bloody Nipple discharge, lumps behind nipples. Excision biopsy 

required to rule out cancer. Tx: Excision of affected ducts. 
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5. Phylloides: Malignant in <10%, present in >30 y/o (older than fibroadenoma). 

Only way to distinguish from Fibroadenoma is bx (mitosis in phylloides). 

Treatment: 

A. Smaller tumors: Wide local excision with at least a 1-cm margin. 

B. Larger tumors: Simple mastectomy. 

C. No need for sentinel lymph node biopsy (No LN mets, if mets→ 

hematogenous) 

6. Intraductal papilloma: MCC of U/L nipple discharge. 

BREAST MASS 
Benign breast disease 

Diagnosis Clinical features 

Breast cyst 
• Solitary, well-circumscribed, mobile mass 

• ± Tenderness 

Fibrocystic changes 
• Multiple, diffuse nodulocystic masses 

• Cyclic PREmenstrual tenderness 

Fibroadenoma 
• Solitary, well-circumscribed, mobile mass 

• Cyclic PREmenstrual tenderness 

Fat necrosis 

• Post trauma/surgery 

• Firm, irregular mass 

• ± Ecchymosis, skin/nipple retraction 

Fat necrosis of the breast: This benign condition is associated with breast surgery (eg, 

breast reduction/reconstruction) and trauma (eg, seatbelt injury). Fat necrosis can 

mimic breast cancer in its clinical and radiographic presentation because it commonly 

presents as a fixed mass with skin or nipple retraction and gives the appearance 

of calcifications on mammography. US can demonstrate a hyperechoic mass, which 

often correlates with a benign etiology. Biopsy is diagnostic and typically shows fat 

globules and foamy histiocytes.  

 

Despite benign biopsy results, the entire mass is often excised due to concerning 

findings of calcifications on mammography and a fixed irregular mass on clinical 

examination. Once the diagnosis is confirmed with pathologic analysis, routine 

annual screening is sufficient as the risk of breast cancer is not increased. 

……… 

Radiation and surgery are not indicated for this nonmalignant condition.  Prophylactic 

mastectomy can be considered in patients with a strong family history of breast 

cancer, such as a patient with >1 first-degree relatives with breast cancer before age 

50, or a hereditary oncogenic mutation. 

MRI of the breast is used for the screening of high-risk patients (eg, BRCA carrier, 

first-degree relative of known BRCA carrier) and the evaluation of disease extent 
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and chemotherapy response in breast cancer patients. Further imaging is not 

necessary with this patient as excisional biopsy confirmed a benign condition. 

Palpable breast masses are common in adolescents and women age <30, especially 

immediately prior to menses due to estrogen stimulation. The ideal time to examine 

the breast is 5-10 days after menses (eg, follicular phase) when hormonal stimulation 

is minimal. Some masses may be re-evaluated in the next menstrual cycle if not well 

palpated in the luteal phase. 

Small size, regular texture, round shape, and mobility characterize a benign process 

presenting as a breast cyst (eg, soft, fluid-filled, mobile structure) or fibroadenoma 

(eg, firm, solid, mobile mass). Both cysts and fibroadenomas may increase in size 

with estrogen use (eg, COCs) and are associated with premenstrual discomfort. These 

benign structures may occur anywhere in the breast but are usually in the upper outer 

quadrants. 

Despite this patient being premenstrual, her breast lesion is easily palpated. As 

fibroadenoma is most common before age 30 and cyst incidence peaks after age 

30, fibroadenoma is the most likely diagnosis based on this patient's age. 

…………. 

Fibrocystic breast changes present as multiple, small, cyclically tender masses (diffuse 

breast nodularity) on physical examination. A predominant cyst may occur. 

A galactocele is a milk-retention cyst resulting from a plugged duct, usually due to 

cessation of breastfeeding. 

An intraductal papilloma presents with bloody or serosanguineous nipple 

discharge. Breast examination may show no palpable mass or a small (eg, <1 cm) 

palpable mass adjacent to the nipple. 
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A palpable breast mass may 

be evaluated using the "triple 

diagnostic" (clinical breast 

examination, imaging 

studies, biopsy) approach, 

based on the patient's age 

and risk factors for breast 

cancer. A young age and 

palpable mass with benign 

features are most suggestive 

of fibroadenoma. Reassurance 

may be appropriate for an 

adolescent with benign 

findings that include a 

decrease in the size of a mass 

after a menstrual period. 

However, further evaluation 

is needed to confirm a 

diagnosis of a new breast mass in an adult as the incidence of cancer increases with 

age. 

Although imaging tests (eg, US and/or mammogram) are appropriate next steps in 

management, only a biopsy will confirm the diagnosis. A needle aspiration is 

performed for small cystic or solid lesions, while core biopsy is preferred for larger 

solid masses. 

…….. 

Excision of a breast mass (lumpectomy) is necessary if imaging studies and/or biopsy 

results suggest malignancy. Large, growing fibroadenomas may require 

lumpectomy for symptomatic relief, but a fine needle or core biopsy should be 

performed first to confirm the diagnosis. 

In a patient age <30, ultrasound is the best imaging tool to distinguish between a 

cystic and a solid mass. If ultrasound is concerning → mammography can be an 

adjunctive study to evaluate the entire breast tissue for features of malignancy. 

However, a mammogram is not a useful initial diagnostic modality in women 

age <30 due to increased density of breast tissue. However, only a biopsy will confirm 

what is suspected based on imaging results. 

MRI of the breast provides clear imaging of breast tissue and vasculature but is not the 

first-line option for evaluation of breast masses.  It is reserved for specific indications, 

such as presurgical evaluation of breast cancer, evaluation of silicone breast implant 

integrity, and breast cancer screening in BRCA-positive women. 
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Although ultrasound may assist in differentiating a cystic mass from a solid mass, only 

a biopsy will provide confirmation of what is suspected on imaging. 

A palpable breast mass requires further evaluation as physical examination alone is 

insufficient for excluding malignancy. Mammography is the first-line imaging study 

for women age >30 with a palpable mass. Although screening mammograms are 

used in asymptomatic women, diagnostic (eg, multiple-view) mammograms are used 

to evaluate a palpated mass or an abnormal screening result. Targeted 

ultrasound is used with mammography to further characterize the mass (eg, solid 

versus cystic). In women <30, US is preferred for a palpable abnormality, although 

mammography can be used for further characterization if an abnormality (eg, 

irregular borders, complex cyst, indistinct borders) is seen on ultrasound. 

…………. 

Biopsy, often ultrasound guided, is required to confirm the diagnosis of a palpable 

mass. Core biopsy is used for solid, acellular (eg, stromal) masses, whereas excisional 

biopsy is used for large or suspicious ones. FNA may be used for suspected cystic or 

small masses. However, the first step in management is imaging to further characterize 

the mass and guide biopsy approach. 

Although reassurance and reevaluation after 1 or 2 menstrual cycles (not 6 months) 

are appropriate for adolescents, all palpable breast masses in adult women require 

further evaluation (eg, imaging, possible biopsy) due to the increasing risk of breast 

cancer with age. 

A patient has a painful, palpable 

breast mass. Because history 

and physical examination alone 

are insufficient for breast cancer 

evaluation, all breast masses in 

women age <30 require 

evaluation with USG. USG can 

help in the assessment of cancer 

risk based on the composition 

and characteristics of the mass. 

Patients with a symptomatic, 

simple breast cyst can 

undergo FNA for pain relief. 

Further management depends 

on the results of the fine-needle 

aspiration: 

• If the aspirated fluid is clear (ie, not bloody) and the breast mass resolves 

completely, patients are at low risk for cancer and may undergo observation 

with a repeat breast examination in 4-6 weeks. 
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• In contrast, if the fluid is bloody or the mass does not resolve (ie, remains 

palpable), patients are at increased risk for breast cancer and require core 

needle biopsy, which can provide a definitive histologic diagnosis. 

…………. 

Breast MRI is used for screening in high-risk patients (eg, BRCA carrier) or assessing for 

metastatic disease in patients with diagnosed breast cancer.  It is not used for 

evaluating a new breast mass because breast MRI has high sensitivity but low 

specificity for cancer (ie, both benign and malignant masses appear enhanced). 

COCs can cause breast pain, particularly in the first few months after initiation, but 

they do not typically cause breast cysts. Therefore, this patient does not need to 

discontinue her COCs. 

Thermography is the measurement of skin temperature in an attempt to detect 

underlying cancer (ie, increased temperature may suggest higher metabolic activity and 

increased risk of cancer).  However, thermography has not been proven to identify 

breast cancer and is not recommended. 

BREAST ABSCESS Breast abscess 

Risk factors 

• Maternal age >30 

• First pregnancy 

• Tobacco use 

Clinical 

features 

• Fever 

• Focal inflammation 

• Fluctuant, tender mass 

Diagnosis • Breast ultrasound 

Management 
• Antibiotics 

• Drainage 

A patient has a breast abscess based 

on the presence of signs of mastitis 

(fever, localized erythema /pain) 

accompanied by a unilateral 

fluctuant, tender, palpable mass. 

Breast abscesses typically develop 

from untreated mastitis, which is 

typically due to incomplete 

emptying of the breast (eg, poor 

latch, alternating of breast and bottle 

feeds) and resultant milk stasis. In 

turn, persistent or severe mastitis can 

lead to a focal collection of purulent fluid (abscess). 

Mastitis and breast abscess are typically caused 

by S aureus, which enters the breast through nipple 

trauma (eg, chafing/blistering). 

The diagnosis of breast abscess is made clinically, 

but ultrasound may be required to differentiate 

severe mastitis from an abscess if a mass is deep 

within the tissue.  

Management includes drainage of the abscess with 

either needle aspiration (usually under US 

guidance) or I&D.  
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Empiric antibiotics against MSSA (eg, dicloxacillin, cephalexin) are added for 

treatment of the surrounding mastitis. Continued breastfeeding is recommended for 

continued milk drainage. 

……… 

Breast binding is not recommended for breast engorgement, mastitis, or abscess 

because it increases pain and facilitates ductal blockage. 

Core needle and skin punch biopsies are indicated in the evaluation of inflammatory 

breast cancer, which can present similar to mastitis or abscess (eg, unilateral breast 

pain, axillary LAD). However, patients typically have peau d'orange skin thickening and 

a solid (rather than fluctuant) mass. 

Ice packs and a supportive bra are indicated in the management of breast pain (ie, 

mastalgia). Patients with mastalgia have bilateral breast pain with no associated mass. 

Warm compresses and massage are indicated in the management of a clogged 

lactiferous duct, which can present with unilateral breast pain; however, the mass is 

typically located in the subareolar region and has no associated axillary LAD. 

OVARIAN CYST 
Acute abdominal/pelvic pain in women 

Diagnosis Clinical presentation 
Ultrasound 

findings 

Mittelschm

erz 

• Recurrent mild & unilateral mid-cycle pain 

prior to ovulation 

• Pain lasts hours to days 

NOT indicated 

Ectopic 

pregnancy 

• Amenorrhea, abdominal/pelvic pain & vaginal 

bleeding 

• Positive β-hCG 

No intrauterine 

pregnancy 

Ovarian 

torsion 

• Sudden-onset, severe, unilateral lower 

abdominal pain; nausea & vomiting 

• Unilateral, tender adnexal mass on examination 

Enlarged ovary with 

decreased or absent 

blood flow 

Ruptured 

ovarian cyst 

• Sudden-onset, severe, unilateral lower 

abdominal pain immediately following 

strenuous or sexual activity 

Pelvic free fluid 

PID 
• Fever/chills, vaginal discharge, lower abdominal 

pain & CMT 
± TOA 

A patient presents with hemoperitoneum due to a ruptured ovarian cyst. Corpus 

luteum cysts form in the second half of the menstrual cycle, after ovulation has 

occurred. Although hemoperitoneum does not typically occur with ovarian cyst 

rupture, patients who are on anticoagulation can bleed intra-abdominally and 

become hemodynamically unstable. Typical presentation of a ruptured cyst is sudden 

onset of unilateral lower abdominal pain. Symptoms of hemoperitoneum include 
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diffuse severe abdominal pain, pleuritic chest pain, and shoulder pain (due to 

phrenic nerve irritation). Physical examination with a ruptured ovarian cyst shows 

unilateral lower quadrant tenderness; with hemoperitoneum, diffuse abdominal 

rigidity with rebound and guarding is present.  

Laboratory testing shows a decreased hematocrit due to intra-abdominal blood 

loss. Pelvic ultrasound confirms intra-abdominal and pelvic free fluid and a possible 

adnexal mass (if the cyst is incompletely drained). Treatment of a hemodynamically 

unstable patient with hemoperitoneum due to a ruptured ovarian cyst is surgery to 

stop the bleeding. 

………. 

Acute appendicitis causes right-sided lower abdominal pain with leukocytosis. 

Although physical examination findings of an acute abdomen may be similar to those 

from hemoperitoneum, hematocrit does not decrease with appendicitis. 

Acute mesenteric ischemia results from inadequate intestinal circulation (eg, 

thromboembolism). The resultant intestinal infarction classically presents as a relatively 

normal abdominal examination despite excruciating pain. 

Diverticulitis typically presents as left-sided lower abdominal pain; it does not lead to a 

diffuse acute abdomen or a drop in hematocrit. 

Ovarian torsion may present with sudden lower abdominal pain; it does not typically 

result in an acute abdomen on physical examination and does not cause a drop in 

hematocrit. 

Splenic rupture may cause hemoperitoneum, but it typically presents as left-sided 

upper abdominal pain. 

//////////////////PREGNANCY, CHILDBIRTH, & PEUERPERIUM/////////////////// 
WOUND 

DEHISCENCE AND 

EVISCERATION 
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Abdominal surgery can result in a variety of postoperative wound complications (eg, 

infection, dehiscence). These complications are more common in obese patients, those 

who are immunocompromised (eg, chronic corticosteroids, cancer), and those with 

increased intraabdominal straining (eg, excessive lifting, cough). 

Postoperative abdominal wounds can be categorized based on fascial involvement: 

• Superficial wound dehiscence is a separation of the skin and subcutaneous 

tissue with an intact rectus fascia. It typically develops within the first 

postoperative week and occurs secondary to an abnormal subcutaneous fluid 

buildup (eg, seroma), resulting in a scant serosanguineous fluid drainage. 

• Deep (fascial) wound dehiscence involves the rectus fascia (ie, nonintact) and 

results in exposure of the intraabdominal organs to the external environment. 

Patients with a superficial dehiscence and no signs of infection (eg, induration, 

erythema, purulent drainage) are conservatively managed with regular dressing 

changes. These regular changes help with delayed (secondary) closure by removing 

excessive fluid and closing physiologic dead space, which debrides nonviable tissue 

and eliminates potential bacterial reservoirs. In contrast, fascial dehiscence is a 

surgical emergency because of the risk of bowel evisceration and strangulation. 

………….. 

CT scan of the abdomen and pelvis may be used in patients with suspected 

necrotizing fasciitis or abscess. These patients typically have signs of infection (eg, 

edema, induration, purulent drainage); those with necrotizing fasciitis may also have 

associated crepitus. In both cases, treatment is with systemic antibiotics and wound 

debridement. 

Abdominal binders may be used temporarily in patients with fascial dehiscence (but 

no evisceration) in preparation for emergency surgery. They are not used for 

superficial dehiscence because they do not improve outcomes. 

//////////////////////////MALE REPRODUCTIVE SYSTEM////////////////////////// 
MALE 

CIRCUMCISION 

For centuries, male circumcision (ie, removal of the penile foreskin) has been performed 

for a variety of cultural, religious, and medical reasons. Until recently, most boys and 

men in the United States were circumcised. However, US neonatal circumcision rates 

have been decreasing, and the rates in many other developed nations have historically 

been lower. Because the procedure is elective, parents expecting boys often seek 

clarification about the medical implications of neonatal circumcision, including its risks 

and benefits. 

Health benefits associated with neonatal circumcision include the following: 

• Significant decrease (~10-fold) in UTIs in the first year of life 
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• Prevention of pathologic phimosis (ie, foreskin constriction preventing 

retraction) and modest reduction in the risk of penile cancer (likely due to 

reduction in phimosis, which is a risk factor). 

• Reduction in certain penile inflammatory disorders (eg, balanitis) 

• Reduction in the risk of acquiring some STIs (eg, HPV) and HIV through penile-

vaginal sex, especially in countries where HIV is endemic 

Circumcision, like any surgical procedure, has associated risks and complications (eg, 

infection, inadequate skin removal, urethral injury); however, the complication rate is 

low (<1%). Although most professional medical societies have refrained from 

recommending routine neonatal circumcision for male infants in developed nations, 

they support a thorough presentation of these health implications to deciding parents. 

…………. 

Circumcision can be helpful for maintaining penile hygiene but is not essential. As 

the foreskin progressively becomes more retractable with a child's increasing age, 

routine cleansing under the foreskin (retract, cleanse, dry, return) can maintain 

appropriate hygiene. 

Circumcision has not been shown to significantly affect (either positively or negatively) 

sexual performance and satisfaction. 

Although circumcision reduces the risk of acquiring HIV and certain STIs (eg, HPV) 

through penile-vaginal sex, it does not protect against all STIs, including many of the 

most common (eg, gonorrhea, chlamydia). 

PENILE INJURY Penile fracture (PF) is a urologic emergency most commonly caused by blunt 

trauma (eg, sexual intercourse) to the erect penis. PF results from rupture of the 

fibrous tunica albuginea that envelopes the corpus cavernosum. At the moment of 

rupture, patients often hear a snapping sound and experience sudden-onset pain. 

Afterward, as blood exits the engorged corpus cavernosum, patients experience rapid 

penile detumescence and formation of a penile shaft hematoma (eg, swelling, 

ecchymosis). 

Diagnosis of PF is usually clinical, and urgent surgical repair of the tunica albuginea 

is the mainstay of treatment. However, because concomitant urethral injury occurs in 

approximately 20% of PF cases (due to the close proximity of the corpus 

spongiosum), the following findings warrant investigation with retrograde 

urethrography (or urethroscopy) prior to surgery: 

• Blood at the meatus 

• Hematuria 

• Dysuria 

• Urinary retention 
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If urethral injury is confirmed by urethrography, then the urethra should also undergo 

repair at the time of surgery. 

………. 

Medical management of PF (eg, cold compresses, pressure dressings, penile splinting) 

was previously routine, but it has overwhelmingly been replaced by surgery due to 

the much higher rate of long-term complications (eg, ED, painful erections) with 

nonoperative management. 

CT scan is recommended in the evaluation of patients with blunt genitourinary trauma 

who have suspected renal injury, which would be unlikely with PF. 

In some cases of urethral injury (typically posterior urethral injuries associated with 

pelvic fracture), a suprapubic catheter is required to decompress the bladder until the 

urethra can be repaired. However, PF causes isolated anterior urethral injury that is 

more commonly managed with urgent urethral repair and intraoperative urethral 

catheter placement (for bladder drainage as well as postoperative protection of the 

repair). 

The first priorities of burn management are stabilization (eg, ABCs) and 

resuscitation (eg, IV fluids). Extensive burns can rapidly lead to hypovolemic shock due 

to a large release of proinflammatory mediators that increase vascular permeability 

and lead to third spacing of fluid. For this reason, patients with major burns (ie, 

>20% total body surface area [TBSA]) receive aggressive fluid resuscitation, which is 

usually begun based on a formula (eg, Parkland formula) and then titrated to 

maintain adequate urine output (goal: ≥0.5 mL/kg/hr), a marker of organ 

perfusion. For accurate monitoring of urine output in these patients, a urethral 

catheter (eg, Foley catheter) is required. 

In patients who have genital burns and other burns covering a large TBSA, 

a catheter should be placed ASAP; delay can lead to edema that obstructs 

visualization and catheterization of the urethra. In addition to 

facilitating measurement of urine output, the urinary catheter also ensures urinary 

continence so that urine does not soil burned areas or dressings. 

Following urethral catherization, treatment of this patient's burns involves copious 

irrigation and gentle gauze debridement of affected areas. This is followed by 

application of topical antimicrobial agents (eg, topical antibiotic) and nonstick 

dressings. 

……… 

Cool, not cold, saline-soaked gauze is sometimes applied to burned tissues within 

the first few hours after injury to decrease pain. However, cold application (eg, ice) is 

discouraged because it can further injure (eg, frostbite) the burned tissues and/or 

cause systemic hypothermia. 
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Inhalational injury is unlikely in this patient who has none of these signs and who 

spilled hot oil directly onto his trunk, perineum, and legs. 

Sharp surgical debridement and skin grafting will likely be required for this patient's 

full-thickness burns.  However, these surgical procedures are not performed until after 

approx. 72 hours, when burns have fully demarcated; partial-thickness burns at 

presentation may progress to become full-thickness over that time. 

PEYRONIES 

DISEASE 

A dorsal penile plaque and 

pain/curvature with erection 

likely indicate Peyronie 

disease (PD), a common 

condition (affecting ~5% of 

men) that arises due to 

repetitive blunt trauma to 

the penis during sexual 

intercourse with 

subsequent aberrant 

wound healing. It is 

characterized by the 

formation of fibrous 

plaques (due to TGF-1 

upregulation) in the tunica albuginea, which reduce tissue elasticity and expansion 

during erections. 

Manifestations generally include penile pain, curvature, and dorsal nodules 

or plaques. Distortion of the penis during erection may make sexual intercourse 

difficult or impossible, leading to body image and relationship issues. Most cases are 

diagnosed based on clinical findings, but ultrasound is sometimes necessary. In many 

individuals, the pain and deformity resolve spontaneously over 1-2 years. However, 

those with active or progressive PD often require NSAIDs for pain; pentoxifylline to 

reduce fibrosis; and/or intralesional injections of collagenase. Surgery may be 

indicated in refractory cases. 

…….. 

Genital warts (condyloma acuminata) typically present with clusters of small pink or 

skin-colored papules. Although plaques can occasionally occur, they are usually 

painless and do not result in erectile curvature. 

Bowen disease (cutaneous SCC) may develop on the penile shaft but typically 

presents as a painless, erythematous plaque. It may progress to penile cancer, which 

is most common in older men (age >60) and usually presents as a painless 

ulcer/nodule with inguinal adenopathy. 
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Systemic sclerosis can cause skin induration and fibrosis, but it primarily affects 

the hands, fingers, and face. Vascular manifestations such as Raynaud phenomenon 

and telangiectasias are often prominent. 

Primary syphilis is associated with a painless genital ulcer. Tertiary syphilis may 

cause mucocutaneous plaques (gummas), but the lesions are typically painless and 

often ulcerate. 

CRYPTORCHIDIS

M 
Cryptorchidism 

Risk factors 

• Prematurity 

• SGA 

• LBW (<2.5 kg [5.5 lb]) 

• Genetic disorders 

Clinical features 
• Empty, hypoplastic, poorly rugated scrotum or hemiscrotum 

• ± Inguinal fullness 

Treatment • Orchiopexy before age 1 year 

Complications 

• Inguinal hernia 

• Testicular torsion 

• Subfertility 

• Testicular cancer 

Cryptorchidism, or an undescended testis, is due to failure of in utero testicular 

descent from the abdomen into the scrotum. Risk factors include prematurity, small for 

gestational age (SGA), and low birth weight (LBW; <2.5 kg). At birth, boys with 

cryptorchidism typically have an empty, poorly 

rugated scrotum. The testis may be palpable in the 

inguinal canal, or undetectable. 

Because the cryptorchid testis often descends 

spontaneously in the first few months of 

life, monitoring for testicular descent is 

appropriate for this patient with unilateral 

cryptorchidism. However, testes that have not 

descended by age 6 months are unlikely to 

descend and require surgical intervention. Orchiopexy (surgical pinning of the testis) is 

performed, ideally before age 1, to reduce complications associated with 

cryptorchidism such as testicular torsion, infertility, and testicular malignancy. 

…………….. 

Bilateral nonpalpable testes are concerning for a DSD, such as CAH. Workup 

includes karyotyping to distinguish a virilized genotypic female from an undervirilized 

genotypic male. In addition, electrolyte monitoring is required to evaluate for salt-

wasting CAH, which can result in a potentially fatal adrenal crisis. In contrast, this 

patient has unilateral cryptorchidism with a palpable testis in the inguinal canal. 
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Immediate surgical correction is required for testicular torsion, which occurs with 

increased frequency in cryptorchid testes. Torsion of an undescended testis presents 

with inguinal pain and swelling (intracanalicular testis) or an acute abdomen 

(intraabdominal testis). In contrast, asymptomatic unilateral cryptorchidism, is not an 

emergency, and routine monitoring is appropriate. 

Increased local testosterone is required for testicular descent. Systemic testosterone 

therapy is not recommended because it does not sufficiently increase the local 

testosterone level. 

PROSTATITIS 
Chronic bacterial prostatitis 

Epidemiology 
• Young & middle-aged men 

• ↑ Risk with DM, smoking, urinary tract procedure 

Pathogens 
• Coliforms enter from urethra via intraprostatic reflux 

• E coli causes >75% of cases 

Presentation 

• Recurrent UTIs (with the same organism) 

• +/- Prostatic tenderness & swelling (often absent) 

• Pain with ejaculation 

• History of antibiotic treatment → transient improvement 

Diagnosis 
• Pyuria and bacteriuria on urinalysis 

• Bacteria in prostatic fluid > urine 

Treatment • Fluoroquinolones (eg, ciprofloxacin) for 6 weeks 

Recurrent urinary symptoms (eg, urgency, frequency, dysuria), prostatic tenderness, 

and pyuria/bacteriuria suggest chronic bacterial prostatitis (CBP). Most cases 

arise when coliform organisms contaminate the urethra and subsequently enter the 

prostate via intraprostatic reflux of urine. E coli is the leading pathogen, causing >75% 

of cases; other enteric organisms such as Enterococcusfaecalis, K pneumoniae, 

P mirabilis, and P aeruginosa are also common. Risk is greatest in those with DM, 

tobacco abuse, and recent urinary tract procedure. 

CBP manifestations are often subtle, but patients generally have: 

• Symptoms of recurrent UTIs (eg, dysuria, frequency, urgency, perineal 

tenderness, pyuria, bacteriuria) that transiently resolve with a short course of 

antibiotics 

• An enlarged, swollen, and tender prostate 

The diagnosis is generally made presumptively, but confirmation requires prostatic 

massage and examination of prostatic fluid (levels of bacteria in prostatic fluid are 

greater than those in urine prior to prostatic massage). Prolonged antibiotic 

therapy (4-6 weeks) is necessary to prevent recurrence; fluoroquinolones are 
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considered first-line therapy because they achieve high concentration in prostatic 

tissue and provide good coverage for enteric pathogens. 

…………. 

Chlamydia trachomatis generally causes nongonococcal urethritis with painful urination 

and mucoid urethral discharge. It is an infrequent cause of CBP and cannot be 

identified on urinalysis gram-stain because the cell wall lacks peptidoglycan. 

TB primarily causes pulmonary infection; the prostate is not a frequent site of 

bacterial spread. 

Gram-positive skin flora such as S aureus primarily cause urinary infections in the 

setting of bacteremia or indwelling urinary hardware (eg, long-standing Foley 

catheter). S aureus is a less common cause of CBP. 

Ureaplasma urealyticum is often a urinary commensal organism but may occasionally 

cause CBP. However, Ureaplasma is not associated with bacteriuria on urinalysis 

because the pathogen lacks a cell wall. 

Fever, dysuria, leukocytosis, and tender, swollen prostate indicate acute bacterial 

prostatitis (ABP). In ABP, prostatic swelling can sometimes impinge the b and cause 

difficulty voiding or acute urinary retention (with renal insufficiency). A suprapubic 

catheter is generally required for decompression because passage of urethral catheters 

can lead to sepsis (dislodging of bacteria from infected prostate) or prostatic rupture. 

Most cases of ABP are caused by colonic pathogens (eg, E coli, Proteus species) that 

have contaminated the urethra and subsequently enter the prostate via intraprostatic 

urinary reflux. Urine culture helps define the underlying organism, but prolonged 

treatment (~6 weeks) with a fluoroquinolone (eg, levofloxacin) or TMP-SMX is 

generally required to ensure eradication. These agents have excellent coverage against 

enteric pathogens and achieve high prostatic tissue levels. 

………. 

Clindamycin is effective against a number of GP organisms (eg, S aureus) and 

anaerobes (eg, Bacteroides) but these pathogens are less common causes of ABP. 
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BENIGN 

PROSTATIC 

HYPERPLASIA 

(BPH) 

UTIs (eg, PN) are 

uncommon in 

men due to the 

distance between the 

anus and urethral 

opening, the length 

of the male urethra, 

and the antibacterial 

substances in 

prostatic fluid. 

However, risk is 

elevated with BPH 

because periurethral 

prostatic 

enlargement 

impinges the urethra and prevents complete evacuation of the bladder; this allows 

fecal flora that have contaminated the urinary tract to proliferate rather than be 

evacuated with urination. Bacterial ascent to the kidneys can lead to unilateral (or less 

commonly bilateral) pyelonephritis. 

As BPH usually presents with manifestations of gradual urethral impingement, 

including: 

• Voiding symptoms (slow stream, split stream, hesitancy, straining) 

• Incomplete bladder emptying (eg, elevated postvoid residual volumes) 

with bladder storage symptoms (eg, frequency, nocturia, urgency).  

This patient's pulmonary crackles on examination are likely due to pulmonary fibrosis 

rather than prostatic or infectious issues. 

………. 

Detrusor overactivity can cause urinary frequency, urgency, nocturia, and 

incontinence. However, voiding symptoms (eg, decreased force of stream, dribbling) 

and recurrent UTIs are atypical because outlet obstruction does not occur. 

Selective IgA deficiency can be associated with respiratory tract (eg, sinusitis, 

pneumonia) and gastrointestinal (eg, giardiasis) infections but the risk of urinary tract 

infection is not generally increased.   
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BPH usually affects men age 

>50. Patients typically 

develop LUTS (eg, increased 

urinary frequency, 

hesitation, dribbling, 

nocturia) and a feeling of 

incomplete voiding. Rectal 

examination shows a 

smooth and symmetrically 

enlarged prostate without 

nodules. However, this 

patient also has gross and 

microscopic hematuria. Causes of microscopic hematuria include renal (eg, RCC, IgA 

nephropathy), ureteral (eg, stricture, stone), bladder (eg, cancer, cystitis), 

and prostate/urethral (eg, BPH, prostate cancer, urethritis) abnormalities. 

Cystoscopy is recommended for all patients with unexplained gross hematuria (e.g., 

w/ normal UA) or with microscopic hematuria and other risk factors for bladder 

cancer. Risk factors for bladder cancer include cigarette smoking, certain occupational 

exposures (eg, painters, metal workers), chronic cystitis, iatrogenic causes (eg, 

cyclophosphamide). and pelvic radiation exposure. Cigarette smoking is the most 

important risk factor for bladder cancer. While smoking cessation decreases this risk, 

patients still have a higher risk than nonsmokers even up to 20 years after smoking 

cessation. Although BPH can cause hematuria, this patient should first be 

evaluated with cystoscopy to exclude bladder cancer. If negative, he can receive 

BPH treatment with alpha adrenergic antagonists (eg, terazosin, tamsulosin) with or 

without 5-αR inhibitors (eg, finasteride). 

………. 

Although prostate cancer can present with obstructive voiding symptoms and 

hematuria, rectal examination usually shows an asymmetrically enlarged prostate that 

can be firm or have nodules.  In a patient with a normal PSA and benign features on 

prostate exam, biopsy is not needed. 

Urine culture is generally recommended to rule out infections (eg, cystitis) as the 

cause of microscopic hematuria. Cystitis usually presents with acute onset of 

hematuria, LUTS, and abnormal urinalysis (eg, pyuria, RBCs).   

Maximal urinary flow rate testing can also diagnose BPH. Flow rates >15 mL/sec 

usually exclude significant bladder outlet obstruction. This is considered an optional 

test for most patients. 

PROSTATE 

CANCER Comparison of benign prostatic hyperplasia & prostate cancer 

 BPH Prostate cancer 
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Risk 

factors 
• Age >50 

• Age >40, African American & family histo

ry 

Affected 

part 

• Central portion (transitional 

zone) 

• Usually peripheral zone of prostate but 

can be anywhere 

Examina

tion 

• Symmetrically enlarged & 

smooth prostate 

• Can have elevated PSA 

• Asymmetrically enlarged, nodules & firm 

prostate 

• Markedly elevated PSA   

BPH = benign prostatic hyperplasia; PSA = prostate-specific antigen. 

Prostate adenocarcinoma is the second MC malignancy in men worldwide. Although 

most cases are asymptomatic, prostate cancer can present with systemic symptoms 

(eg, fatigue, weight loss), bone pain (due to metastases), and/or lLUTS. Prostatic 

nodules or asymmetry on DRE, inguinal LAD, and significant elevation of PSA support 

the diagnosis but are not present in all cases. Confirmation generally requires 

transrectal biopsy. 

The greatest risk factor for prostate cancer is advanced age. Men age <40 rarely have 

prostate cancer, but prevalence steadily increases as age advances; 30%-80% of men 

age >70 have histologic evidence of prostate cancer. Other risk factors for prostate 

cancer are less potent, including: 

• Ethnicity: Black men have the greatest risk of prostate cancer and tend to 

have more aggressive tumors and present at a later stage of disease. Risk is 

thought to be increased in this population due to genetic predisposition. 

Although Asian men are at less overall risk for prostate cancer than black, white, 

or Hispanic men, risk increases when they live in or move to Western countries 

(likely due to dietary changes). 

• Diet: Diets high in animal fat (eg, alpha-linoleic acid) and low in fruits and 

vegetables cause a mild increase in risk for prostate cancer. Vegetarian and 

fruit-heavy diets do not increase risk. 

…………… 

Alcohol intake does not seem to increase the overall risk of prostate cancer. 

However, patients who consume excessive alcohol and develop prostate cancer may 

have more aggressive tumors. 

Most studies indicate minimal or no elevation in the risk of prostate cancer in 

patients with underlying BPH. This is supported by the fact that BPH typically affects 

the central/transitional zone of the prostate, but prostate cancer primarily occurs in 

the periphery of the gland. Treatment of BPH with alpha-1-adrenergic antagonists 

(eg, tamsulosin) does not seem to have a strong effect on the development of 

prostate cancer. In contrast, 5-alpha reductase inhibitors (eg, finasteride, 
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dutasteride), which block peripheral conversion of testosterone to DHT (the more 

active form), reduce risk. 

VARICOCELE 
Varicocele 

Clinical 

presentation 

• Soft scrotal mass ("bag of worms")   

o ↓ In supine position   

o ↑ With standing/Valsalva maneuvers 

• Subfertility 

• Testicular atrophy 

Ultrasound 

findings 

• Retrograde venous flow 

• Tortuous, anechoic tubules adjacent to testis 

• Dilation of pampiniform plexus veins 

Treatment 
• Gonadal vein ligation (boys & young men with testicular atrophy) 

• Scrotal support & NSAIDs (older men who do not desire additional 

children) 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

Painless scrotal masses are most commonly due to 

a hydrocele, inguinal hernia, or varicocele and less 

commonly caused by malignancy. This patient has a 

soft, irregular mass ("bag of worms") directly 

above the testis that increases in size with 

Valsalva and does not transilluminate. These 

findings are consistent with a varicocele, a 

tortuous dilation of the pampiniform 

plexus surrounding the spermatic cord and 

testis. Varicoceles typically present in adolescent 

and young adult males and are more common on 

the left side. They are often asymptomatic but may 

cause a dull ache after prolonged standing, as in 

this patient. 

Clinical examination can help differentiate between 

varicocele and inguinal hernia, which can also 

present as a painless, soft scrotal mass that does 

not transilluminate. Like varicoceles, indirect 

inguinal hernias (caused by a patent processus 

vaginalis) also increase in size with Valsalva 

maneuver. However, unlike varicoceles, hernias 

are often reducible with manipulation; in 

addition, palpation reveals a soft-tissue mass, unlike the characteristic "bag of worms" 

texture of a varicocele. A scrotal ultrasound can be useful if the diagnosis remains 

unclear after clinical examination. 
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………. 

A spermatocele is a fluid-filled cyst of the head of 

the epididymis that transilluminates. It presents as 

a painless mass at the superiorpole of the testis. A 

spermatocele does not change in size with 

positioning or Valsalva maneuvers. 

 

Hydroceles are peritoneal fluid collections between 

the parietal and visceral layers of the tunica 

vaginalis. Although communicating hydroceles can 

change size with positioning, the fluid within a 

hydrocele is easily transilluminated. 

 

 

Widening of the femoral ring can lead to 

a femoral hernia. Femoral hernias occur most 

commonly in older women, do not protrude 

into the scrotum, and present with 

discomfort at the upper thigh, groin, or 

pelvis. 

A patient has a nontender, clustered scrotal mass superior to the left testis that is 

consistent with a varicocele, a tortuous dilation of the pampiniform plexus of 

spermatic veins. Varicoceles are very common and occur in up to 20% of 

males. The left testis (which frequently hangs lower than the right) and hemiscrotum 

are often affected due to drainage of the left spermatic (gonadal) vein into the left 

renal vein, which is subject to compression between the SMA and the aorta. The 

increased pressure and retrograde blood flow results in venous dilation and the classic 

"bag of worms" appearance that typically decreases with recumbency. The diagnosis 

is typically made clinically but can be confirmed with US. 

Although most patients are asymptomatic, varicoceles are associated with decreased 

fertility in males, likely due to mildly increased scrotal temperatures. This can result in 

testicular atrophy, reduced sperm production, and impaired spermatic 
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motility. Patients who desire fertility but have abnormal semen parameters or evidence 

of testicular atrophy are candidates for surgical venous ligation or embolization, 

which is associated with improved pregnancy rates. Older patients who do not desire 

fertility may be conservatively managed with NSAIDs and scrotal support. 

……….. 

The vas deferens is responsible for the transport of sperm from the testes to the 

ejaculatory ducts; its absence is common in patients with CF. However, due to the lack 

of transportation, the semen analysis would be expected to show a complete 

deficiency of sperm. In addition, most cases of CF are diagnosed at birth, and patients 

are typically symptomatic (eg, recurrent pulmonary infections). 

Ejaculatory duct obstruction (obstructive azoospermia) results in very low or absent 

sperm counts with normal sperm motility. 

Although hydroceles may occasionally cause pain or irritation of the scrotal skin, they 

are not associated with decreased fertility. 

Inguinal hernias can extend into the scrotum and may reduce with recumbency.   

Varicocele usually occurs between age 15-25. Bilateral varicoceles are common; 

however, unilateral right varicoceles are relatively rare and should raise suspicion for 

thrombosis or malignant compression (IVC compression) → abdominal CT  

The diagnosis of varicocele can be confirmed on ultrasound, which shows dilation of 

the pampiniform plexus and retrograde venous flow. Initial interventions for scrotal 

discomfort due to a varicocele include scrotal support and simple analgesics (eg, 

NSAIDs). 

Varicoceles are associated with increased risk for infertility and testicular atrophy, 

which may be due to slightly increased scrotal temperature. For older men who do 

not have concerns about fertility, no intervention may be needed. However, younger 

men should be followed for signs of testicular atrophy or changes in semen 

analysis; abnormal findings generally warrant surgical intervention. When 

intervention is indicated, surgical venous ligation can improve fertility. 

……… 

Chronic epididymitis is usually a noninfectious inflammatory process, and is believed 

in most cases to be related to retrograde flow of urine into the epididymis. It carries an 

independent risk of infertility, but it is not a complication of varicocele. 

Intestinal strangulation is less likely to reduce in supine position. 

On rare occasions, large hydroceles can cause irritation and ulceration in the 

overlying skin. In addition, congenital hydroceles are associated with an increased risk 

for testicular torsion due to inadequate fixation of the lower pole of the testis to the 

tunica vaginalis. 
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Cancer is not a notable complication of varicocele. 

RENAL VEIN 

THROMBOSIS 

(RVT) 

Renal vein thrombosis (RVT) 

Risk factors 

• Hypercoagulability 

o Nephrotic syndrome 

o Malignancy (particularly renal) 

o OCP 

• Volume depletion (infants) 

• Trauma 

Clinical features 

• Hematuria 

• Flank or abdominal pain 

• Elevated LDH, ± AKI 

• Enlarged kidney on imaging 

Diagnosis 
• CTA or MRA  

• Renal venography 

Treatment 
• Anticoagulation 

• Thrombolysis/thrombectomy (if AKI present) 

AKI = acute kidney injury; LDH = lactate dehydrogenase; OCP = oral contraceptive pills. 

RVT results in markedly increased glomerular pressure, leading to renovascular 

congestion, capsular stretch (manifesting as flank pain), and hematuria. RVTs most 

commonly occur in the setting of nephrotic syndrome (due to urinary loss of 

anticoagulant proteins and alteration of hemostatic balance) but can also occur 

with acquired hypercoagulability associated with malignancy or trauma. 

Laboratory analysis typically demonstrates hematuria (with an otherwise bland 

urinalysis) and elevated LDH levels (possibly related to necrosis in the setting of 

thrombosis); AKI may occur but is more typical in the setting of bilateral RVTs. Renal 

Duplex US and abdominal CT scan have a low SN and may demonstrate only an 

enlarged kidney, although a Doppler ultrasound may show a reversal of diastolic 

flow.  

The diagnosis is confirmed by CTA, MRA, or renal venography.  

Management depends on the presence of AKI, which, if present, requires urgent 

clot removal (eg, thrombolysis, thrombectomy); otherwise, anticoagulationalone is 

appropriate. 

……….. 

In adults, membranous nephropathy, a common cause of nephrotic syndrome, is also 

an important risk factor for acute RVT. However, this patient does not have 

proteinuria, making nephrotic syndrome unlikely. In addition, membranous 

nephropathy alone would not explain the patient's enlarged right kidney or gross 

hematuria (microscopic hematuria can be seen). 
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Nephrolithiasis can cause flank pain and hematuria; however, it would not explain the 

enlarged right kidney without hydronephrosis, and the pain of nephrolithiasis is 

often paroxysmal rather than dull and constant. 

Pyelonephritis presents with dysuria, fevers, hematuria, and flank pain. The absence of 

fevers, irritative urinary tract symptoms (eg, dysuria), and urinary leukocytes or nitrites 

make this diagnosis less likely. 

There is significant overlap in the presentation of renal infarction and acute RVT; 

however, renal infarction MCly occurs due to cardioembolic disease (eg, a-fib), 

resulting in incomplete infarction and a wedge-shaped area of ischemia on imaging. 

In addition, patients frequently report abdominal pain in addition to flank pain. 

An acute increase in BP due to renin release is also common. 

EPIDIDYMITIS 
Acute epididymitis 

Etiology 
• Age <35: sexually transmitted (chlamydia, gonorrhea) 

• Age >35: bladder outlet obstruction (coliform bacteria) 

Manifestations 

• Unilateral, posterior testicular pain 

• Epididymal edema 

• Pain improved with testicular elevation 

• Dysuria, frequency (with coliform infection) 

Diagnosis 
• NAAT for chlamydia & gonorrhea 

• Urinalysis/culture 

NAAT = nucleic acid amplification test. 

A patient with posterior testicular pain and swelling likely has acute epididymitis. 

Most cases arise when pathogens from the urethra travel in a retrograde fashion 

through the ejaculatory duct to the ductus deferens and epididymis. The likely 

underlying pathogen differs based on the age of the patient: 

• Age <35 – most cases are caused by STIs, particularly N gonorrhoeae or C 

trachomatis. Patients often have minimal urinary symptoms (eg, dysuria, 

frequency, urethral discharge) and mild or no pyuria. 

• Age >35 – most cases are associated with bladder outlet obstruction (BOO; eg, 

BPH) and are caused by coliform bacteria (eg, E coli). Patients generally have 

urinary symptoms and significant pyuria on urinalysis. 

Epididymitis is often suspected when physical examination reveals posterior testicular 

swelling and tenderness that improves with elevation of the testes (Prehn sign). 

Confirmation requires UA/UCx and NAAT for N gonorrhoeae and C trachomatis. 

Treatment with ceftriaxone plus doxycycline (for N gonorrhoeae or C trachomatis) or 

levofloxacin (for enteric pathogens) is generally curative. NSAIDs and testicular 

elevation may provide symptomatic relief but must be accompanied by antibiotic 

therapy. 
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………. 

Neither varicocele nor hydrocele generally presents with pyuria or acute pain. 

TESTICULAR 

TORSION 
Testicular torsion 

Epidemiology • Most common in adolescents 

Clinical 

features 

• Testicular, inguinal, abdominal pain 

• N, V 

• Horizontal testicular lie with elevated testicle 

• Absent cremasteric reflex 

• Swollen, erythematous scrotum 

Imaging • No blood flow on scrotal ultrasound with Doppler 

Management 
• Surgical detorsion & fixation with exploration of the contralateral side 

• Manual detorsion (if immediate surgery is not available) 

Abrupt-onset scrotal pain, testicular swelling (e.g., enlarged right testicle), 

and heterogeneous testicular echotexture with a small hydrocele are concerning 

for testicular torsion. This condition occurs due to insufficient fixation of the testis to 

the tunica vaginalis, which can lead to 

testicular hypermobility, twisting of 

the spermatic cord, ischemia, and necrosis. 

Although testicular torsion occurs MCly 

in adolescent boys (due to rapid testicular 

growth during puberty), it can present in 

any age group. Patients typically develop 

acute-onset, severe scrotal pain, often 

after physical activity or mild testicular 

trauma; associated N and V are common. 

Boys classically awaken at night due to 

pain, and some patients report prior episodes that resolved without intervention 

(intermittent torsion). 

Physical examination classically reveals a profoundly tender, enlarged, high-riding 

testicle associated with marked scrotal swelling and erythema. The cremasteric reflex 

(elevation of the ipsilateral testicle when the inner thigh is stroked) is absent. 

The diagnosis is often made clinically. However, Doppler ultrasound of the scrotum 

can be used for confirmation or in case of equivocal findings. It may demonstrate 

twisting of the spermatic cord or reduced blood flow, and a reactive hydrocele may be 

present. Heterogeneous echotexture, as seen in this patient, is a late finding 

indicating testicular necrosis, which develops after >12 hours of ischemia and can 

result in nonviability. Therefore, if testicular torsion is suspected, urgent urologic 

evaluation is indicated. 
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……….. 

Inguinal hernias: pain is typically localized to the groin or abdomen rather than the 

scrotum, the testicles remain normal sized, and ultrasound demonstrates loops of 

bowel within the scrotum. 

Testicular neoplasms typically present subacutely as a painless, slow-growing testicular 

mass. Acute pain and swelling are more consistent with testicular torsion. 

Hydrocele is a collection of peritoneal fluid within the scrotum that forms due to 

a patent processus vaginalis; reactive hydrocele can occur in the setting of testicular 

trauma. While hydroceles cause scrotal swelling, they do not cause testicular 

enlargement and typically cause mild, dull pain rather than the acute, severe 

pain noted in this patient. 

An adolescent male has recurrent abdominal pain and nausea after strenuous 

physical activity; examination reveals a normal abdomen but a tender, erythematous 

scrotum. This presentation suggests testicular torsion, which occurs due to insufficient 

fixation of the testis to the tunica vaginalis, allowing testicular hypermobility. Exercise, 

mild trauma, or movement during sleep can induce twisting of the testis about the 

spermatic cord, leading to obstruction of blood flow and testicular ischemia. 

Testicular torsion occurs most commonly in adolescents due to enlargement of the 

testes during puberty. Classically, patients experience severe, acute-onset scrotal 

pain that does not resolve with elevation of the testicle (negative Prehn sign); 

however, some patients report inguinal or lower abdominal pain as their primary 

symptom. Nausea and vomiting are common. Prior episodes that resolve without 

intervention can indicate intermittent torsion. 

Physical examination classically reveals a tender, high-riding testicle; a horizontal lie of 

the testis may be visible. The scrotum is typically erythematous and markedly 

swollen. The cremasteric reflex (stroking the inner thigh causing testicular elevation) is 

characteristically absent. The diagnosis is often made clinically, but a Doppler 

ultrasound can be used for confirmation.  

Testicular torsion is a surgical emergency and should prompt urgent urologic 

evaluation for detorsion because loss of testicular viability can occur within a matter of 

hours. 

………………….. 

Acute epididymitis can cause similar symptoms in a sexually active patient; however, 

pain (which initially affects the posterior testis, where the epididymis is located) is 

unlikely to occur intermittently and is typically improved with elevation of the 

testis (positive Prehn sign). Dysuria and urethral discharge may also be present. 

Incarcerated inguinal hernia can cause scrotal pain and swelling, but patients typically 

have a history of a mass that increases with elevated intraabdominal pressure (eg, 
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bearing down). In addition, an incarcerated hernia would not usually occur 

intermittently and resolve without intervention. 

Infected hydrocele is very rare but could present with lower abdominal or scrotal 

pain; however, infection would more likely cause progressive pain and fevers as 

opposed to the intermittent, recurrent symptoms this patient has experienced. In 

addition, hydroceles transilluminate when light is shined behind the scrotum. 

Testicular hematoma and testicular rupture can cause significant pain, scrotal swelling, 

and erythema. However, these typically occur in the setting of significant trauma (eg, 

baseball to the scrotum), which was not reported in this case. 

Acute-onset scrotal pain and edema occurring after trauma has a broad differential 

diagnosis (eg, scrotal contusions, hematoma, testicular rupture). However, testicular 

torsion is an underrecognized diagnosis that can occur after testicular trauma and 

should be considered in any patient with significant scrotal pain and swelling. Although 

the diagnosis of testicular torsion is often made clinically, a Doppler ultrasound of the 

scrotum is the imaging of choice to evaluate scrotal contents and can confirm torsion 

in those without a clear diagnosis or evaluate other causes of scrotal 

pain. Ultrasound findings of reduced or absent blood flow or twisting of the spermatic 

cord are suggestive of torsion. 

Testicular torsion occurs due to insufficient attachment of the testicle to the tunica 

vaginalis, allowing for testicular hypermobility; mild trauma or exercise can induce 

twisting of the testis on the spermatic cord, leading to testicular ischemia. 

Spontaneous torsion can also occur. Other classic findings of torsion include absent 

cremasteric reflex (elevation of the testicle with stroking of the inner thigh) and scrotal 

pain unrelieved by elevation of the testicle (negative Prehn sign), although this test 

cannot reliably rule out torsion. Testicular torsion is a surgical emergency; up to 

80% of patients with untreated torsion develop a nonviable testicle within 12 hours. 

…….. 

CTAP is indicated to evaluate significant trauma (eg, GSW) or for Fournier gangrene, 

which causes severe scrotal pain and edema but is typically associated with fever, 

erythema, and crepitus on examination. 

Torsion of the appendix testis (an appendage of tissue located on the upper 

testis) also causes acute-onset testicular pain, but examination often demonstrates 

a localized, tender mass on the testis, which may have a blue discoloration. It can be 

distinguished from testicular torsion with Doppler ultrasound demonstrating normal 

or increased blood flow to the affected testis. Management is supportive and 

includes pain management and scrotal elevation. 

Surgical evacuation of a hematoma can be considered in patients with evidence of a 

rapidly expanding testicular hematoma that may cause compartment syndrome. 

However, testicular hematomas are visible on ultrasound and typically occur after 
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blunt trauma. Mild ecchymosis after minimal trauma makes a rapidly expanding 

hematoma unlikely. 

TESTICULAR 

CANCER 
Testicular cancer 

Epidemiology 
• Age 15-35 

• Risk factors: family history, cryptorchidism 

Types 

• Germ cell tumors (95%): seminomatous or nonseminomatous (embryonal 

carcinoma, yolk sac, choriocarcinoma, teratoma, mixed) 

• Sex cord–stromal tumors: Sertoli cell, Leydig cell 

Manifestations 
• Unilateral, painless testicular mass 

• Dull ache in lower abdomen 

Diagnosis 

• Examination: firm, ovoid mass 

• Elevated tumor markers (AFP, β-hCG, LDH) 

• Scrotal ultrasound 

AFP = alpha-fetoprotein; LDH = lactate dehydrogenase. 

Solid, hard, nontender testicular mass raises strong suspicion for testicular cancer, 

the MC solid-organ malignancy in men age 15-35. Most cases present with a 

unilateral testicular nodule that is generally painless but may be associated with a dull 

ache in the lower abdomen or perineum. Subsequent bimanual examination of the 

testes usually reveals a hard, ovoid mass within the tunica albuginea. 

Prompt diagnostic workup and treatment is required to provide the best chance for 

cure. This generally includes: 

• Scrotal ultrasound, which usually reveals a solid, hypoechoic lesion 

(seminoma) or a lesion with cystic areas and calcifications (nonseminomatous 

germ cell tumor [NSGCT]). 

• Serum tumor markers such as β-hCG, alpha-fetoprotein, and lactate 

dehydrogenase, which are often elevated (particularly with NSGCTs). 

• Radical inguinal orchiectomy, which is performed to confirm the 

diagnosis histologically and provide definitive treatment. 

………. 

Disseminated prostate cancer is often treated with androgen deprivation therapy.   

Epididymo-orchitis requires antibiotics and is generally associated with painful swelling 

of the posterior testes.   
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Malignant testicular neoplasms 

Germ  

cell 

(GCT) 

(95%) 

Semin

oma 

• Retain features of spermatogenesis 

• β-hCG, AFP usually negative 

Nons

emino

ma 

• ≥1 partially differentiated cells: yolk sac, embryonal carcinoma, teratoma, 

and/or choriocarcinoma 

• β-hCG, AFP usually positive 

Stroma

l 

(5%) 

Leydi

g 

• Often produces excessive estrogen (gynecomastia) or testosterone 

(acne) 

• Can cause precocious puberty 

Sertoli 

• Rare 

• Occasionally associated with excessive estrogen secretion (eg, 

gynecomastia) 

AFP = alpha-fetoprotein. 

A patient with a testicular mass, gynecomastia, and 

elevated estrogen levels likely has a Leydig cell 

tumor, the MC type of testicular sex cord stromal 

tumor. These tumors arise from supporting cells of 

the testes such as Leydig, Sertoli, and granulosa 

cells; they account for approximately 5% of 

testicular tumors (GCT account for ~95%), arise in a 

wide range of ages, and have no clearly defined 

risk factors. 

Leydig cells are the primary source of testicular 

testosterone but are also capable of generating 

estrogen. Therefore, Leydig cell tumors often 

present with endocrine manifestations due to 

excessive estrogen (eg, gynecomastia, loss of 

libido, erectile dysfunction) or testosterone (eg, 

acne, hirsutism). Examination frequently reveals a 

testicular mass, which is typically confirmed by 

bilateral scrotal US. In contrast to many GCTs, 

Leydig cells do not generally produce serum tumor markers such as β-hCG or AFP. 

However, the generation of estrogen or testosterone often leads to FSH and 

LH suppression. 
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Testicular cancer 

Epidemiology 
• Age 15-35 

• Risk factors: family history, cryptorchidism 

Manifestations 

• Unilateral, painless testicular nodule or swelling 

• Dull lower abdominal ache 

• Metastatic symptoms (eg, dyspnea, neck mass, low back pain) 

Diagnosis 

• Examination: firm, ovoid mass or unilateral swelling 

• Scrotal ultrasound 

• Tumor markers (AFP, β-hCG) 

• Staging imaging (CT scan, chest x-ray) 

Treatment 

• Radical orchiectomy 

• Chemotherapy 

• Cure rate ~95% 

AFP = alpha-fetoprotein. 

A young patient with 2 months of cough has evidence of pulmonary nodules and 

retroperitoneal LAD, raising concern for a neoplastic process. Malignancies are rare in 

young men; most are caused by testicular cancer, lymphoma, or leukemia. 

Patients with testicular cancer usually seek medical care after incidentally finding a 

painless testicular mass; however, a minority present with symptoms of metastatic 

disease. Because testicular cancer spreads primarily through regional lymphatics, 

the retroperitoneal lymph nodes are often initially affected. Bulky retroperitoneal 

lymphadenopathy may compress adjacent structures (nerve roots, psoas muscle) and 

lead to lumbar back pain. Solid organ metastatic disease to the lungs and liver are 

also common. Lung metastases (nodules) may result in cough or dyspnea. 

This patient requires a testicular examination to evaluate for a mass. If a mass is 

present, scrotal ultrasound and tumor markers should be performed without delay. 

……….. 

Leukemia may be diagnosed with bone marrow biopsy 

CRC may spread to regional lymph nodes and the lungs; however, this malignancy is 

uncommon in individuals age <40 in the absence of hereditary CRC syndromes 

(eg, FAP, Lynch syndrome) or UC. In addition, most patients with metastatic colorectal 

cancer have liver lesions (due to portal venous drainage). 

Esophageal, gastric, and duodenal tumors are quite uncommon in young individuals. 

NECROTOZING 

SOFT TISSUE 

INFECTION 

Rapid-onset skin infection of the lower abdomen, scrotum, and perineum with crepitus 

and significant systemic manifestations (eg, HoTN, high fever, leukocytosis) likely 

indicates Fournier gangrene, a life-threatening necrotizing fasciitis that quickly 

progresses to sepsis and death without intervention. Most cases arise in the setting of 

cutaneous breakdowns in the perianal or genital region, which allow a portal of entry 
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for polymicrobial colonic or urogenital organisms. The infection then spreads along 

the subcutaneous fat via fascial planes and results in microthrombi of cutaneous 

vessels, leading to subsequent gangrene of the skin. Risk is greatest in those with 

poorly controlled DM and obesity. 

Manifestations generally arise rapidly and include: 

• Swelling, tenderness, and crepitus in the perineum, scrotum, and/or lower 

abdomen 

• Severe systemic symptoms such as high fever and HoTN 

• Significant but nonspecific laboratory abnormalities such as leukocytosis, 

acidemia, renal insufficiency, and coagulopathy 

Broad-spectrum antibiotics and IV fluids should be administered with urgency, but 

definitive diagnosis and treatment requires early surgical exploration and 

debridement. Although early surgical intervention improves outcomes and survival 

rates, >20% of patients with Fournier gangrene die during hospitalization. 

………. 

Imaging delays surgical intervention and is generally not recommended when the 

presentation is highly suspicious for Fournier gangrene (eg, skin crepitus, rapid onset 

of symptoms, hypotension). 

Hyperbaric oxygen therapy increases oxygen tissue delivery and may help reduce the 

ischemia seen in Fournier gangrene. However, surgery is required first in order to 

remove nonviable tissue and prevent the propagation of the infection. 

Glucocorticoids are sometimes given to patients in refractory septic shock (eg, SBP 

<90 mm Hg for >1 hour despite IV fluids and vasopressor agents) as they speed 

shock resolution (although effects on mortality are limited).   

///////////////////RENAL, URINARY SYSTEM, & ELECTROLYTES/////////////////// 
BLUNT 

ABDOMINAL 

TRAUMA (BAT) 

A patient who sustained a direct blow to the flank (eg, handrail impact) now has flank 

(ie, left midback) pain, ecchymosis, and tenderness to palpation. This presentation is 

concerning for renal injury and should prompt imaging of the kidneys via CT scan. 

Blunt trauma can injure the kidneys by either a direct blow, or by rapid compression 

of the kidneys against the paravertebral muscles. Clinical findings frequently associated 

with renal injury include the following: 

• Flank pain/tenderness 

• Flank ecchymosis, which may represent retroperitoneal hematoma from renal 

bleeding 

• Hematuria, either gross or microscopic (eg, >3 RBCs/hpf on urinalysis) 
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Hematuria significantly increases suspicion for renal injury; however, lack of hematuria 

does not exclude the need for further workup. Hematuria is absent in up to one-

third of renal injuries, even when they are severe (eg, avulsion of the ureteropelvic 

junction [UPJ]). 

CTAP with contrast (typically multiphase: noncontrast, arterial, corticomedullary, 

excretory) is used to diagnose renal trauma and should be obtained in patients 

with concerning clinical findings (eg, flank tenderness/ ecchymosis) and/or 

mechanism of injury (eg, direct blow to the flank). Once diagnosed, most blunt renal 

injuries can be managed nonoperatively. 

…….. 

This patient has tachycardia and flank ecchymosis, which may indicate renal injury with 

bleeding.  Management of such an injury may eventually include admission for serial 

hematocrits (eg, for certain small bleeds expected to tamponade) or surgical 

intervention (eg, diagnostic laparoscopy). However, imaging is necessary first for 

visualizing and grading the renal injury, determining the extent of ongoing bleeding, 

and informing the management strategy. 

Retrograde cystourethrography can be used to evaluate for bladder or urethral injury. 

These injuries typically cause gross hematuria, difficulty urinating, suprapubic pain 

(bladder injury), or blood at the urethral meatus (urethral injury). 

A patient with blunt lower abdominal trauma incurred during a night of heavy 

drinking (eg, likely full bladder) now has inability to void, abdominal distension with 

ascites on examination (eg, dullness to percussion, positive fluid wave), 

and elevated BUN and creatinine. This presentation is most concerning 

for intraperitoneal bladder rupture. 

Blunt trauma can cause a full bladder to rupture at its weakest point, the dome. As a 

result, urine is diverted from the urinary tract into the peritoneal cavity (eg, inability 

to void). Although rupture is often painful, it may be masked by acute intoxication, 

as in this patient, or distracting injuries (eg, polytrauma). Following rupture, 

peritonitis often does not develop acutely because urine is typically sterile. 

Therefore, patients may not seek medical attention until after urine has accumulated 

within the peritoneal cavity, at which point the abdominal distension from urinary 

ascites and the increased BUN and creatinine from peritoneal reabsorption may be 

present. Retrograde cystography can confirm the diagnosis. 

…….. 

Severe cirrhosis (eg, alcoholic liver disease: symptoms of ascites typically develop 

over the course of weeks to months versus the 1 day in this patient. 

***Rhabdomyolysis, which may occur with both short-term alcohol intoxication (eg, 

immobilization) and long-term alcohol abuse (eg, electrolyte disorders), can cause 
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AKI with elevated BUN and creatinine. However, dark urine is typical, and ascites is 

not expected. 

Although significant splenic bleeding can cause abdominal distension, it is typically 

accompanied by signs of hemorrhagic shock (eg, tachycardia, HoTN). This 

patient's mild anemia is likely attributable to chronic alcohol use. 

RENAL TRAUMA A patient with blunt trauma (eg, snowmobile accident) now has left mid-back pain, 

costovertebral area (CVA) tenderness, and microscopic hematuria (ie, >3 RBCs/hpf on 

urinalysis). This presentation is concerning for renal injury and should prompt 

imaging of the kidneys via CT scan. 

The kidneys are the MCly injured organ of the genitourinary system, typically from 

blunt trauma (eg, direct blow, compression against paravertebral muscles). Clinical 

findings vary depending on the degree of injury. Renal contusion can cause flank (ie, 

left mid-back) pain, CVA tenderness, and/or hematuria (gross or microscopic). More 

severe injuries, such as renal laceration or renal vessel injury, can result in 

retroperitoneal bleeding with flank ecchymosis and/or hemodynamic instability. 

CTAP with contrast (typically multiphase: noncontrast, arterial, corticomedullary, 

excretory) is used to diagnose renal trauma and should be obtained in patients 

with concerning clinical findings (eg, CVA tenderness) or mechanisms of 

injury. Hematuria is an additional indication; however, the absence of hematuria 

does not exclude the need for CT scan because hematuria is absent in up to one-third 

of renal injuries, including severe injuries. 

………… 

Reassurance and analgesics are only appropriate once renal injury has been excluded. 

Retrograde cystourethrogram (RCUG) is used to evaluate for bladder or urethral 

injuries, which can cause hematuria. However, these injuries typically cause gross, 

rather than microscopic, hematuria and are accompanied by difficulty urinating, 

suprapubic pain (bladder injury), or blood at the urethral meatus (urethral injury). 

Given this patient's mid-back pain and CVA tenderness, renal injury is the more likely 

cause of hematuria, and a CT scan should be performed first. If the CT scan is 

negative, RCUG may be indicated, especially prior to urinary catheter insertion 

because catheterization can worsen urethral injuries. 

Selective renal angiography and embolization may be used to evaluate and treat 

some renal injuries with active bleeding. However, this procedure is typically only 

undertaken after visualizing the extent of renal injury via CT scan. 

BLADDER 

TRAUMA 

A patient with suprapubic fullness and tenderness and gross hematuria (ie, bloody 

urine) in the setting of a pelvic fracture likely has a bladder injury. Given the absence 

of intraperitoneal free fluid (eg, urine) on FAST, the extraperitoneal bladder (eg, 

anterior bladder wall) is most likely affected. 
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Extraperitoneal bladder injuries are almost always associated with a pelvic fracture 

(eg, left pubic ramus fracture), and sometimes, a bony fragment can directly puncture 

and rupture the bladder. Other clinical findings concerning for bladder injury include 

the following: 

• Gross hematuria 

• Suprapubic pain/tenderness 

• Difficulty voiding 

Urine leaked from extraperitoneal bladder rupture stays contained within adjacent 

tissues (eg, retropubic space). Therefore, FAST is negative for intraperitoneal free fluid 

and pain typically remains localized to the pelvis (eg, suprapubic tenderness).  

In contrast, intraperitoneal bladder (eg, dome) rupture spills urine into the peritoneal 

space, causing a positive FAST and, if undiagnosed, abdominal distention (eg, urinary 

ascites) and/or chemical peritonitis. Retrograde cystography, in which the bladder is 

passively filled (eg, via Foley catheter) with water-soluble contrast and imaged (eg, CT 

scan, fluoroscopy), can confirm the diagnosis. 

…………. 

Ureteral injury may present with hematuria. However, it is overwhelmingly caused by 

iatrogenic trauma (eg, pelvic surgery) or penetrating trauma rather than blunt 

trauma. In addition, flank/abdominal pain (depending on the location of the injury) is 

more common than suprapubic fullness and tenderness. 

Renal laceration may present with hematuria, but suprapubic fullness and tenderness 

are unlikely. Patients with renal laceration typically have flank pain and/or hemorrhage 

into the retroperitoneal space (eg, flank ecchymosis) instead. 

Urethral injury occurs in approximately 10% of pelvic fractures in male patients. 

However, this patient lacks findings suggestive of urethral injury (eg, blood at the 

urethral meatus, high-riding prostate). In addition, the ability to pass a Foley 

catheter into the bladder without resistance makes urethral injury unlikely. 

A patient with BAT has suprapubic tenderness, hematuria, and intraperitoneal free fluid 

(eg, urine) on Focused Assessment with Sonography for Trauma (FAST). This 

presentation is most concerning for intraperitoneal bladder rupture and should be 

evaluated with cystography. 

Blunt lower abdominal trauma can abruptly increase intravesical pressure and 

rupture the bladder at its weakest part (ie, dome). Peritonitis often does not develop 

acutely because urine is typically sterile.  Instead, the MC clinical findings of bladder 

rupture are: 

• Hematuria (~90%). 

• Suprapubic tenderness. 
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• Difficulty voiding. 

• Associated pelvic fracture (eg, widening of the pubic symphysis). 

Retrograde cystography, in which the bladder is passively filled (eg, via Foley 

catheter) with water-soluble contrast and then imaged (eg, CT scan), can confirm the 

diagnosis.  Surgical repair is typically required for intraperitoneal rupture because 

continued efflux of urine through the defect prevents spontaneous healing. 

……….. 

In the triage of BAT patients, diagnostic peritoneal lavage may be used to evaluate 

hemodynamically unstable patients for intraabdominal hemorrhage (which would 

necessitate immediate laparotomy). This patient is hemodynamically stable and can 

tolerate further testing (eg, CT scan with cystography) to determine the source of his 

intraperitoneal free fluid (eg, urine). 

Prior to widespread CT scan availability, intravenous pyelography (IVP) was used to 

detect kidney stones and renal/urothelial neoplasms. In IVP, intravenous contrast is 

followed in an anterograde manner through the kidneys, ureters, and bladder via serial 

x-rays. Although IVP can possibly detect contrast extravasation from a ruptured 

bladder, the slow, anterograde filling of the bladder with contrast is significantly less 

sensitive than cystography's rapid, retrograde instillation of contrast. 

Renal US may be used to evaluate for renal injury, which can occur from blunt 

abdominal trauma (due to compression against the paravertebral muscles) and result in 

hematuria. However, renal injury more typically causes retroperitoneal (vs 

intraperitoneal) free fluid and flank (vs suprapubic) pain. 

Transrectal ultrasonography is commonly used to evaluate the prostate following 

abnormal DRE. It is typically performed electively in the setting of suspected prostate 

cancer and does not evaluate the bladder. 

URETHRAL 

INJURY 

A patient has evidence of a pelvic 

fracture (eg, adducted and 

internally rotated right lower 

extremity, perineal bruising), 

accompanied by blood at the 

urethral meatus and a high-riding 

prostate on digital rectal 

examination. This presentation is 

most concerning for posterior 

urethral injury (PUI) and should 

prompt retrograde urethrography. 

Because of the length and 

positioning of the male urethra, 

men with pelvic fractures are at 

90



significant risk for PUI. Abrupt upward shifting of the bladder and prostate can lead 

to urethral tearing, MCly at the bulbomembranous junction (transition point 

between the anterior and posterior urethra). Findings consistent with PUI 

include blood at the urethral meatus, inability to void (due to urethral 

discontinuity), perineal bruising, and a high-riding prostate on DRE. 

In patients with suspected urethral injury, retrograde urethrography should be 

performed. This diagnostic test involves x-ray of the urethral tract following injection of 

radiopaque contrast through the urethral meatus. Extravasation of contrast from the 

urethra is diagnostic of urethral injury. Urethrography should precede any attempts at 

urethral (eg, Foley) catheterization because it can worsen the injury, potentially 

converting a partial urethral tear into a complete urethral laceration. 

………… 

In all cases of urethral injury, urethrography or urethroscopy is recommended prior 

to surgery to both confirm the diagnosis and aid operative planning. After 

imaging, anterior urethral injuries (eg, penile fracture, straddle injury) are 

typically repaired urgently (eg, within 24 hours), whereas most PUIs are treated with 

temporary urinary diversion via suprapubic catheter, followed by delayed repair. 

Retrograde cystography images (eg, via CT or fluoroscopy) the bladder after it has 

been passively filled with radiopaque contrast via Foley catheter. Bladder rupture, as in 

PUI, is commonly associated with pelvic fracture and could also be present in this 

patient. However, urethral injury should be ruled out prior to any attempts at 

urethral catheterization for cystography in this patient with signs of likely urethral 

injury. 

Ultrasound is appropriate for evaluating for testicular pathology (eg, torsion, 

rupture). Although this patient has scrotal ecchymosis, which may be seen in testicular 

injury, the lack of testicular tenderness suggests that the ecchymosis is more likely 

due to a nontesticular (eg, urethral) injury. 

RENAL ARTERY 

STENOSIS (RAS) 
Fibromuscular dysplasia (FMD) 

Clinical 

presentation 

• 90% women (in adults) 

• Internal carotid artery (ICA) stenosis 

o Recurrent headache 

o Pulsatile tinnitus 

o Transient ischemic attack (TIA) 

o Stroke 

• Renal artery stenosis (RAS) 

o Secondary HTN 

o Flank pain 

Physical 

examination 

• Subauricular systolic bruit 

• Abdominal bruit 

91



Diagnosis 
• Imaging preferred (eg, duplex US, CTA, MRA) 

• Catheter-based arteriography 

Treatment 

• Antihypertensives (ACE inhibitors or ARBs 1st line) 

• PTA 

• Surgery (if PTA unsuccessful) 

ARB = angiotensin II receptor blocker; CTA = CT angiography; MRA = MR angiography; PTA = 

percutaneous transluminal angioplasty; US = ultrasonography. 

FMD is a systemic noninflammatory disease that typically affects the renal and 

internal carotid arteries (ICAs) and leads to arterial stenosis, aneurysm, or dissection. 

Less commonly, the vertebral, iliac, or mesenteric arteries can be affected. 

In adults, approximately 90% of FMD cases occur in women. Recurrent headache 

caused by carotid artery stenosis or aneurysm is the MC presenting symptom. 

Pulsatile tinnitus, neck pain, or flank pain are also common, and symptoms of TIA (eg, 

focal weakness, vision loss) may occur. HTN results from renal artery stenosis 

(RAS) leading to secondary hyperaldosteronism. An abdominal bruit may be 

present. In young patients, a subauricular systolic bruit is highly suggestive of FMD 

as carotid atherosclerosis should not be present. Even in older patients, such a bruit 

suggests FMD as the subauricular location indicates involvement of the internal 

carotid artery, which, in contrast with the carotid bulb, is not commonly affected by 

atherosclerosis. 

Diagnosis of FMD is typically made by vascular imaging (eg, duplex ultrasonography, 

CTA or MRA). For patients with HTN, treatment involves antihypertensive medication 

(eg, ACE inhibitor) and definitive management of RAS with either percutaneous 

transluminal angioplasty (PTA) or surgery. 

……… 

Aortic coarctation presents with upper extremity hypertension, headaches, and lower 

extremity claudication.   

Renal atherosclerosis is extremely unlikely in this young woman in the absence of a 

familial hypercholesterolemia. 

A patient with a history of renal transplant has severe, persistent HTN. In association 

with the acute kidney injury (AKI) that developed after initiation of lisinopril, this 

presentation suggests renovascular hypertension due to transplant RAS. Although 

most cases of RAS occur in elderly men with diffuse atherosclerotic disease, it can also 

occur in patients with a transplanted kidney and is commonly associated with 

operative abnormalities (eg, trauma during organ procurement, abnormal suture 

placement), viral infection (CMV, BK virus), and atherosclerosis of the donor 

artery. Transplant RAS typically occurs in the first 2 years after transplantation. 

Similar to RAS due to other causes, transplant RAS typically manifests with resistant 

hypertension. A decline in renal function after the addition of ACE inhibitors or 
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ARBs is highly suggestive of the diagnosis. Other findings that suggest RAS include 

a lateralizing abdominal bruit and recurrent flash pulmonary edema. The diagnosis is 

made with renal vascular imaging (eg, renal Doppler USG).  

Management of transplant RAS usually includes angioplasty (e.g., stent placement). 

………… 

Kidney biopsy is indicated to evaluate for AKI due to acute allograft rejection, which 

is somewhat less likely in the absence of graft tenderness or fever. In addition, 

biopsy is invasive, and noninvasive methods of assessment (eg, imaging) should be 

performed prior to biopsy. 

***Because transplant RAS is the equivalent of bilateral RAS in a non-transplant 

patient, the initiation of an ACE inhibitor is likely to trigger AKI. Increased lisinopril 

dosing would likely further worsen this patient's renal function. 

High-dose prednisone is a common cause of HTN; however, low doses are not 

typically associated with marked HTN.  

Toxicity to calcineurin inhibitors (eg, tacrolimus) can cause HTN and AKI; however, 

such adverse effects are more common with elevated plasma drug levels. In addition, 

the timing of this patient's AKI following initiation of lisinopril makes RAS more 

likely than an adverse effect of immunosuppression. 

A patient has headaches and recurrent epistaxis, which likely result from her 

severe, uncontrolled HTN. In the setting of the unilateral abdominal bruit and renal 

size discrepancy, this presentation suggests renal artery stenosis (RAS). Most cases of 

RAS occur in older males with diffuse atherosclerosis; however, young women can 

develop RAS due to FMD. A lateralizing systolic-diastolic abdominal bruit is a highly 

specific examination finding. 

Decreased renal perfusion in the poststenotic kidney results in atrophy of the affected 

kidney. Low perfusion pressures lead to increased renin secretion by the JG cells of 

the affected kidney and activation of the RAAS. This results in secondary 

hyperaldosteronism. Although this increases blood flow to the stenotic kidney and 

improves affected kidney's GFR, it is maladaptive and results in sodium retention, 

vasoconstriction, and HTN. 

In contrast, the unaffected kidney is exposed to high systemic pressures, leading 

to suppression of local renin secretion and pressure natriuresis.  

Although measurement of renal vein renin levels can help diagnose RAS, it is neither 

sensitive nor specific and requires an invasive procedure to obtain 

measurements. Less invasive approaches (eg, renal Doppler US) are used as first-line 

diagnostic techniques. 

Clinical clues to renovascular disease 
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HTN-related 

symptoms 

• Resistant HTN (uncontrolled despite 3-drug regimen) 

• Malignant HTN (with end-organ damage) 

• Onset of severe HTN (>180/120 mm Hg) after age 55 

• Severe HTN with diffuse atherosclerosis 

• Recurrent flash pulmonary edema with severe HTN 

Supportive 

evidence 

Physical examination 

• Asymmetric renal size (>1.5 cm) 

• Abdominal bruit 

Laboratory results 

• Unexplained rise in serum creatinine (>30%) after starting ACEIs or 

ARBs 

Imaging results 

• Unexplained atrophic kidney 

ARBs = angiotensin II receptor blockers; HTN = hypertension. 

An older patient with diffuse atherosclerosis (coronary intervention, carotid 

intervention) has recurrent flash pulmonary edema (eg, pulmonary crackles, 

distended neck veins, no lower extremity edema) despite a normal EF. In association 

with severe HTN, this presentation suggests renal artery stenosis (RAS). 

Renal ischemia (caused by limited blood supply to the poststenotic kidney) induces the 

activation of the RAAS, resulting in sodium and water retention, generalized 

vasoconstriction, and HTN. Laboratory abnormalities reflect secondary 

hyperaldosteronism (ie, 

hypokalemia, elevated serum 

bicarbonate). Unlike unilateral RAS, 

in which the unaffected kidney can 

typically compensate and the 

creatinine remains relatively 

normal, bilateral RAS can result in 

CKD. Urinalysis is typically bland. 

The diagnosis is confirmed with 

renal imaging (eg, Duplex US, CTA, 

MRA).  

Management includes BP control, 

aggressive treatment of 

atherosclerotic disease (eg, statins, 

smoking cessation), and ACE 

inhibitors (with close monitoring of 

renal function) or revascularization. 

………. 

Cushing syndrome: pulmonary edema is unexpected. 
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Bland urinary sediment suggests against nephritic/nephrotic syndrome, and 

noninvasive diagnostic tests should be performed first before bx. 

Pheochromocytoma: Recurrent pulmonary edema is unexpected. 

 A urine light chain assay tests for multiple myeloma, which causes CKD but is 

associated with hypercalcemia, bone pain, and anemia; in addition, a paraprotein gap 

(serum protein − serum albumin >4) is expected. 

VON HIPPEL 

LINDAU (VHL) 

DISEASE 

Von Hippel-Lindau (vHL) disease 

Etiology 
• Germline mutation in the VHL tumor suppressor gene on 

chromosome 3 

Manifestations 

• Cerebellar & retinal hemangioblastomas 

• Pheochromocytoma 

• RCC (clear cell subtype) 

Management 
• Surveillance screening for associated malignancies 

• Resection of identified tumors 

A patient has evidence of von Hippel-Lindau (VHL) disease, an AD disorder that 

results in benign and malignant multiorgan tumors. The MC tumors associated with 

VHL are hemangioblastomas of the CNS (particularly in the cerebellum, with a classic 

cystic nodular radiographic appearance) and retina. Although the tumors are 

noninvasive, symptoms occur due to hemorrhage or compression of surrounding 

tissues. Bleeding from retinal tumors can lead to retinal exudates and impaired 

vision or, if untreated, retinal detachment with vision loss. Acute hemorrhage in a 

brain tumor can result in herniation and death. 

Malignant manifestations include RCC, which occurs in upward of 70% of patients by 

age 60. RCCs are of the clear cell subtype and typically bilateral. They are often 

preceded by the formation of multiple renal cysts, which are considered 

a premalignant condition. Pheochromocytomas also occur with increased frequency 

and are characterized by paroxysms of hypertension, tachycardia, and diaphoresis. Less 

common manifestations include vascular tumors of the endolymphatic sac in the ear 

and pancreatic disease (eg, cysts, neuroendocrine tumors).  

Genetic testing for germline VHL mutations is key to diagnosis.  

Management requires frequent tumor surveillance beginning in infancy or early 

childhood. 

………………. 

ADPKD also manifests as CNS and renal disease. However, the CNS disease is largely 

due to aneurysms (which would not appear as cystic nodules on imaging) rather than 

tumors; the renal disease is characterized by progressive parenchymal obliteration by 
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cysts, which commonly leads to flank pain and hematuria; and the condition is not 

associated with retinal capillary hemangioblastomas. 

Patients with ARPKD are typically diagnosed in infancy or childhood. Although the 

disease is associated with multiple renal cysts, patients characteristically develop ESRD 

in early childhood, and hepatobiliary involvement is common (eg, hepatic fibrosis, 

liver cysts). It is not associated with hemangioblastomas. 

Li-Fraumeni syndrome is an AD disorder associated with alterations of the tumor 

protein p53 gene. It usually results in early onset of malignancies such as sarcomas, 

breast cancer, and adrenal carcinomas. CNS disease is characterized by gliomas and 

medulloblastomas, not hemangiomas. 

NF-2: Cataracts and retinal hamartomas are common ophthalmic manifestations. 

HEMATURIA 

///////////////// 

***** 

Gross (ie, visible or 

macroscopic) hematuria 

can be classified based on 

the stage of voiding at 

which bleeding 

predominates: 

• Initial hematuria is 

characterized by blood 

at the beginning of the 

voiding cycle and often 

reflects a urethral 

source. 

• Total hematuria is 

characterized by blood 

during the entire 

voiding cycle and can 

reflect bleeding from 

anywhere in the 

urinary tract (eg, 

bladder, kidneys). 

• Terminal hematuria is characterized by blood at the end of voiding cycle and 

often suggests bleeding from the prostate, bladder neck or trigone, or posterior 

urethra. 
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Urothelial (bladder) cancer is 

associated with blood vessel 

formation and often presents with 

painless, total hematuria; however, 

terminal hematuria can also be seen if 

the cancer originates from the bladder 

neck or trigone.  

A patient with several risk factors for 

urothelial cancer (age >40, male sex, 

smoking) has terminal hematuria with clots (which suggest a nonglomerular —and 

usually lower urinary tract—source of bleeding). Therefore, he should undergo 

cystoscopy to evaluate for bladder cancer and other sources of terminal hematuria. 

Delays in diagnosis of bladder cancer are associated with poor prognosis. 

……. 

Glomerular diseases can cause nephritic syndrome with microscopic or gross 

hematuria. Patients can also present with total hematuria. However, clots are unusual 

in glomerular disease, and urinalysis frequently shows RBC casts and may show 

proteinuria. 

Urethritis or urethral injury (eg, Foley catheterization) typically manifests as initial 

hematuria. 

All urinary tract infections (pyelonephritis, cystitis, urethritis) may present with 

microscopic or gross hematuria.   

POLYCYSTIC 

KIDNEY DISEASE 

(PKD) 

ADPKD: Affected patients begin developing asx kidney cysts early in life. By age 30-

40, the cystic changes have often progressed to the point that disease manifestations 

become clinically apparent. The MC early disease manifestations include flank pain, 

hematuria, and HTN. 

Hypertension typically precedes any clinically detectable renal dysfunction and its 

progression correlates with the cystic structural derangement of the kidneys. It is 

believed the hypertension results from cyst expansion leading to localized renal 

ischemia and consequent increased renin release. The increased activation of the 

renin-angiotensin-aldosterone system (RAAS) in effect leads to secondary 

hyperaldosteronism. Due to their inhibition of RAAS, ACE inhibitors (eg, lisinopril) are 

the drugs of choice for treating hypertension in ADPKD. 

Other complications of ADPKD include nephrolithiasis (MCly uric acid stones due in 

part to a tendency toward acidic urine in ADPKD) and cerebral aneurysms. A hx of 

sudden death of a patient's father at a young age suggests rupture of a cerebral 

aneurysm in the setting of ADPKD. 

……………….. 
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Urine concentrating ability is reduced in ADPKD due to cystic destruction of nephron 

distal tubules and impairment of vasopressin (V2) Rs. In effect, a mild nephrogenic 

diabetes insipidus (NDI) is created, leading to upregulated and increased production of 

vasopressin. (↑ ADH) 

Renal blood flow (↓ RBF) decreases as cystic structural derangement of the kidneys 

progresses and damages the renal vasculature. In response, production of 

prostaglandins increases (↑ PGs) to attempt to dilate renal afferent arterioles and 

restore RBF. 

Early in the course of ADPKD, erythropoietin levels may be increased (↑EPO), resulting 

in mild polycythemia; however, the increase is not a major cause of 

HTN. As ADPKD progresses, EPO ↓ as structural derangement progresses and CKD 

develops. 

Autosomal dominant polycystic kidney disease (ADPKD) 

Clinical 

presentation 

• Most patients asymptomatic until age 30-40 

• Flank pain, hematuria 

• Hypertension 

• Palpable abdominal masses (usually bilateral) 

• Chronic kidney disease (CKD) 

Extrarenal 

features 

• Cerebral aneurysms 

• Hepatic & pancreatic cysts 

• Mitral valve prolapse, aortic regurgitation 

• Colonic diverticulosis 

• Ventral & inguinal hernias 

Diagnosis • Ultrasonography showing multiple renal cysts 

Management 

• Aggressive control of risk factors for CV & CKD 

• ACE inhibitors preferred for hypertension 

• Hemodialysis, renal transplant for ESRD 

CV = cardiovascular; ESRD = end-stage renal disease. 

Recurrent flank pain and hematuria are common in patients with ADPKD; these 

symptoms often result from cyst rupture that can be triggered by activities involving 

bending and exertion (eg, yard work). HTN is a typical early disease manifestation that 

results from localized renal ischemia with increased renin secretion. As the disease 

advances, patients experience progressive renal dysfunction (eg, elevated cr) that 

eventually leads to ESRD. 

Early in the disease process, patients also develop a urinary concentrating defect 

(evidenced by low specific gravity [↓SG] on urinalysis), likely due to renal tubular 

destruction. In effect, a mild NDI is created with resulting increased circulating 

vasopressin (ADH) levels. The high vasopressin levels may encourage renal cyst 
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growth, and vasopressin-2 receptor antagonists (eg, tolvaptan) have been shown to 

slow ADPKD progression in some patients.  

Other treatments for ADPKD are mostly supportive and involve minimizing risk factors 

for worsening of CKD. 

……….. 

GN can occur due to rheumatologic disease (eg, SLE) or vasculitis (eg, polyangiitis 

with granulomatosis) and may affect young patients. Although hematuria and HTN 

are a common presentation, RBC casts and protein are expected on urinalysis. 

Rhabdomyolysis results from excessive skeletal muscle breakdown following injury or 

intense exertion. It causes myoglobinuria, which appears grossly similar to 

hematuria and is mistakenly detected as blood on urinalysis. However, it is not true 

hematuria and no red blood cells are present on urine microscopy. 

UTI often causes hematuria; however, leukocyte esterase, nitrites, and/or bacteria are 

also expected on urine studies. 

URINARY 

RETENTION 

 

A patient presents with acute abdominal pain, oliguria (<250 mL urine in 12 hours), 

increased BUN, and increased serum creatinine in the postoperative setting. Acute 

kidney injury (AKI) with oliguria can be due to pre-renal, intrinsic renal disease, or post-

renal causes. Postoperative urinary retention (PUR) is a common complication of 

surgery and anesthesia. A precipitating event (eg, bladder distention during GA, 
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epidural anesthesia use) can lead to inefficient detrusor muscle activity and acute 

urinary retention. The risk of PUR also increases with advancing age, high fluid intake 

during surgery, and concomitant use of other medications (eg, opiates, 

anticholinergics). 

Postoperative oliguria (< 0.5 mL/kg/hr) requires immediate assessment with initial 

portable bladder scan (if available) to assess bladder volume. Patients with significant 

urinary retention and likely distal obstruction require Foley catheterization to restore 

normal urine output and resolve or prevent hydronephrosis, tubular atrophy, and renal 

injury. If catheterization does not relieve the patient's oliguria or if there is no 

significant urinary retention, the patient's AKI may be due to other etiologies (ie, 

intrinsic, pre-renal). This patient recently had surgery, and the oliguria and abdominal 

discomfort suggest urinary retention. If the portable bladder scan is inconclusive (e.g., 

due to obesity), bladder catheterization is the appropriate next step. 

…….. 

CTA of the abdomen is useful for diagnosing renovascular disease due to 

atherosclerosis (unilateral or bilateral RAS). Progressive renal vascular disease can cause 

CKD but is an unlikely cause of ARF. Moreover, the use of IV contrast for CTA is 

contraindicated in ARF. 

Intravenous fluids are critical for treating pre-renal AKI due to hypovolemia. However, 

administering fluids without first placing a bladder catheter in patients with 

suspected post-renal obstruction would further increase the strain on the kidneys and 

bladder and potentially worsen symptoms. 

Patients with HF can have volume overload but low cardiac output (ie, cardiorenal 

syndrome). Renal perfusion in these patients can be improved with IV loop diuretics. 

They should not be used in those with oliguria due to suspected bladder outlet 

obstruction (BOO). 

Urine sediment analysis is helpful for differentiating between pre-renal and intrinsic 

renal disease. Muddy brown casts are present in ATN; urine eosinophils suggest AIN. 

UTIs and/or PN would be suggested by a positive urine culture.   

An elderly male patient with agitation, tachycardia, and lower abdominal 

(suprapubic) tenderness 2 days following surgical repair of a hip fracture likely 

has acute urinary retention (AUR). The major risk factors for development of AUR 

include: 

• Male sex (AUR rarely occurs in women) 

• Advanced age (~33% of men age >80 will develop AUR) 

• History of benign prostatic hyperplasia 

• History of neurologic disease (eg, mild cognitive impairment !!!) 

• Surgery (especially abdominal surgery, pelvic surgery, and joint arthroplasty) 
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It is likely that this patient has also recently taken medications eg, anesthetics, opioids, 

anticholinergics) that are common precipitants of AUR. 

In a patient with suspected AUR who is unable to void, the diagnosis is confirmed 

by bladder ultrasound demonstrating >300 mL of urine. Treatment is with insertion 

of a Foley catheter, and urinalysis should be collected to rule out UTI (a potential 

cause of AUR).  

Obesity, abdominal ascites, or tissue edema may render bladder US inaccurate; in 

such cases, Foley catheter insertion can be both diagnostic and therapeutic. 

…………. 

A quiet environment may help improve delirium, which is a common cause 

of agitation and confusion in hospitalized elderly patients.  However, AUR commonly 

causes confusion and agitation and should be suspected first in this patient with 

numerous risk factors. If possible, the use of haloperidol and other typical 

antipsychotics should be avoided in elderly patients. 

A patient's abdominal pain and suprapubic fullness are consistent with amitriptyline-

induced urinary retention. Amitriptyline is a TCA with anticholinergic properties. The 

bladder empties under muscarinic control with both detrusor muscle contraction and 

internalurethral sphincter relaxation. Anticholinergic agents can cause urinary retention 

by reducing detrusor contraction and preventing urethral sphincter relaxation. In 

addition, elderly male patients often have some degree of underlying BPH and are at 

risk for urinary retention. Both the anticholinergic properties of amitriptyline and 

pressure from urinary retention could have caused this patient's constipation as well. 

This patient's clinical presentation is sufficient to initiate prompt urinary 

catheterization for suspected urinary retention. Bedside ultrasound or bladder scan 

(if available) can also help in diagnosis but should not delay urinary catheterization.  

Urinary catheterization can document a postvoid residual bladder volume (>50 mL 

is considered diagnostic for urinary retention) and provides symptomatic relief by 

draining urine from the distended bladder. This patient should also discontinue 

amitriptyline therapy. 

………….. 

Upright AXR is not as reliable for evaluating urinary retention as it may not show a 

distended bladder (unless obstructed by a bladder stone). AXR are more useful for 

diagnosing ileus or SBO. Amitriptyline may cause ileus, but these patients typically 

develop N, V, hypoactive bowel sounds, distended abdomen, diffuse mild 

abdominal pain, and abdominal imaging showing dilated bowel loops without 

air/fluid levels. This patient's normal bowel sounds, infraumbilical fullness, and lack of 

wet diapers for 2 days make urinary retention more likely than ileus. 
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Perforation usually has absent bowel sounds. Absence of guarding/rigidity or GI 

symptoms (eg, vomiting) makes this less likely. 

URINARY TRACT 

OBSTRUCTION 
Urethral stricture 

Etiology 

• Male > female 

• Urethral trauma (eg, catheterization) 

• Urethritis 

• Radiotherapy (RTX) 

Symptoms 

• Weak or spraying stream 

• Incomplete emptying 

• Irritative voiding (eg, dysuria, frequency) 

Complications 

• Acute urine retention 

• Recurrent UTIs 

• Bladder stones 

• Hydronephrosis 

• Renal insufficiency 

• Fistulas 

Diagnosis 

• Postvoid residual, uroflowmetry 

• Urethrography 

• Cystourethroscopy 

Management 
• Dilation 

• Urethroplasty 

A patient has decreased urinary flow and a sensation of incomplete emptying. In a 

young man, this is consistent with a urethral stricture. Urethral stricture is a common 

disorder characterized by fibrotic narrowing of the urethra and occurs most frequently 

in the bulbar portion. Strictures are commonly idiopathic, but secondary causes 

include urethral trauma (eg, pelvic fracture, iatrogenic instrumentation), infection (eg, 

sexually transmitted urethritis), and radiotherapy. In some cases, the inciting cause is 

temporally remote and may not be immediately remembered by the patient. 

Urethral strictures can lead to acute urine retention, recurrent UTI, bladder stones, 

or, rarely, hydronephrosis and renal insufficiency. Patients typically have obstructive-

type voiding symptoms (eg, weak urine stream, urinary spraying), although dysuria can 

occur. The diagnosis is suggested by an elevated postvoid residual 

volume. Urethrography (eg, VCUG) or cystourethroscopy can confirm the diagnosis.  

In addition to voiding problems, complications can include bladder stones, 

hydronephrosis, and fistulas.  

Mild strictures may be observed cautiously, but significant strictures typically require 

correction with either urethral dilation or surgical urethroplasty. 

……… 
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Abnormal detrusor overactivity can cause similar symptoms but is more likely to 

cause urinary frequency and urgency, nocturia, or incontinence (storage-type 

symptoms related to bladder filling and urine storage). Obstructive symptoms (ie, 

decreased force of stream) and increased postvoid residual volume are more consistent 

with stricture. 

BPH is rare at age <40. 

Although a stone in the lower ureter (eg, VUJ) can cause symptoms of irritative 

voiding (eg, urgency, frequency), patients frequently have hematuria and severe, acute 

flank pain. Postvoid residual volume is normal. 

Urethral diverticulum is a rare condition characterized by lateral extension of urethral 

mucosa into the surrounding tissues. Usually seen in women, it often presents as 

a painful mass in the anterior vaginal wall. Other symptoms include hematuria, 

incontinence, and recurrent infection. 

HYPONATREMIA 

///////////////// 

***** 

A patient has symptomatic hyponatremia, most likely due to the use of hypotonic 

intravenous fluids (ie, 0.45% saline) and to postoperative SIADH release (which is 

stimulated by pain, nausea, or stress). Low serum tonicity results in the influx of water 

into brain cells, leading to swelling and cerebral edema. Symptoms reflect elevated 

ICP: mild/moderate symptoms include nausea, malaise, headache, and confusion, 

whereas severe symptoms include seizure, coma, and respiratory arrest. 

Adaptations to normalize brain volume (eg, extrusion of osmolytes from brain cells) 

typically take ~48 hours. 

• Acute hyponatremia (present for <48 hr) is poorly tolerated, and patients are 

at high risk of brain herniation. Therefore, patients with serum sodium of 

<130 mEq/L with any symptoms of elevated ICP should be treated 

with hypertonic 3% saline (HTS) boluses to rapidly correct serum sodium. 

Because neural adaptations have not occurred, patients are at relatively low risk 

of osmotic demyelination syndrome (ODS). 

• Chronic hyponatremia (present for ≥48 hr) is typically better tolerated; 

therefore, HTS is often reserved for those with severe hyponatremia (<120 

mEq/ L), severe symptoms (eg, seizure), or concurrent intracranial pathology 

(eg, masses, hemorrhagic stroke [ICH]). 

The goal of hypertonic saline infusion is to raise serum sodium levels by 4-6 

mEq/L over a period of hours, which markedly reduces the risk of herniation. The 

maximum rate of correction is 8 mEq/L in 24 hours to prevent ODS. 

……….. 

Acute adrenal insufficiency may occur in the postoperative setting and requires rapid 

administration of hydrocortisone or DXM. It causes nausea, weakness, confusion, and 

hyponatremia, but most patients also have hyperkalemia and severe HoTN. 
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Vasopressin receptor antagonists (eg, tolvaptan) may be used for patients with 

chronic hyponatremia due to SIADH; however, they have slower onset than HTS and 

are not indicated in the treatment of acute, symptomatic patients. 

Patients with symptomatic hyponatremia require rapid correction of sodium levels 

to prevent herniation; this cannot be accomplished with isotonic solutions (eg, 0.9% 

saline, lactated Ringer), which slowly raise serum sodium. Additionally, the use of 

isotonic fluids in patients with SIADH will likely worsen hyponatremia. 

URINARY TRACT 

INFECTION (UTI) 

A patient who recently had a UTI now has several days of unilateral flank pain, weight 

loss, fever, and leukocytosis, with no UTI symptoms or bacteriuria. This presentation 

is concerning for a renal abscess. Renal and perinephric abscesses can form in the 

setting of urologic infection (eg, pyelonephritis, UTI) or through hematogenous 

spread (eg, bacteremia, endocarditis). Necrosis of infected tissue progresses over time 

to cavity formation; therefore, manifestations typically develop insidiously (average 

~12 days of symptoms) in patients with a history of a predisposing infection 

in the prior 1-2 months.  

Risk factors include anatomic abnormalities (eg, VUR, neurogenic bladder), 

nephrolithiasis, uncontrolled DM, or tobacco use. 

Systemic symptoms (eg, fever, fatigue, diaphoresis, weight loss) are common. Because 

of the localized nature of the process, unilateral flank pain/tenderness and a palpable 

mass may be present, but UTI symptoms (eg, dysuria, urinary urgency) are often 

absent.  

Although urinalysis results often include 

pyuria, bacteriuria, and proteinuria, 

findings may be normal if the abscess is 

not in contact with the collecting ducts. 

Other laboratory abnormalities include 

leukocytosis and elevated inflammatory 

markers (eg, ESR, CRP); AKI may occur. 

The diagnosis is confirmed 

with CT scan or US.  

Management includes antibiotic therapy 

and percutaneous drainage. 

………… 

AIN can cause AKI and fever but is typically associated with rash, pyuria, and urine 

eosinophilia with WBC casts. Weight loss and flank pain would be unexpected. 

Acute papillary necrosis can cause AKI, fever, and flank pain; however, it typically 

causes hematuria and is most common in patients with analgesic overuse or sickle 

cell anemia.  It does not usually cause weight loss. 
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RCC can cause weight loss, fever, and anemia, but marked flank tenderness is 

unexpected. Hematuria is also common. 

Renal tuberculosis (due to hematogenous spread of miliary tuberculosis) can result in 

abscess formation or GN; pyuria, hematuria, urinary casts, and LUTS are common. In 

addition, tuberculosis typically occurs in patients with risk factors (eg, incarceration, 

employment in high-risk health care). 

RENAL CALCULI A patient has acute flank pain 

and nausea due 

to ureterolithiasis, which is 

confirmed on CT scan. 

The majority of patients with 

uncomplicated kidney stones 

can be managed 

conservatively. 

• Most stones ≤5 mm in 

diameter pass 

spontaneously; 

increased 

oral fluid intake (>2-

2.5 L/day) is 

recommended to 

ensure adequate flow 

of dilute urine. Alpha 

blockers (eg, tamsulosin) can facilitate passage, especially for larger stones (6-

10 mm). 

• Stones ≥10 mm are unlikely to pass spontaneously and may warrant 

(outpatient) urologic evaluation to consider additional interventions (eg, 

lithotripsy).  

• Regardless of stone size, urologic consultation and hospitalization is 

generally appropriate for patients with signs of urosepsis (eg, fever, AMS); AKI; 

complete obstruction; or refractory pain, N, or V. 

A patient has acute flank pain and nausea due to a 4-mm stone. There are no signs of 

urosepsis, renal function is normal, he is able to take oral fluids and medications, and 

his pain is well-controlled. The stone will likely pass spontaneously, and the patient can 

be discharged home with instructions to increase fluid intake and to strain the 

urine; straining urine for stone composition analysis is not by itself an indication for 

hospitalization. 

……………. 

Prolonged intravenous (forced) hydration is not proven superior to oral hydration 

for stone passage and is not needed for low-risk patients such as this one. NSAIDs—
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which, in patients with nephrolithiasis, are as effective as opiates and associated with 

fewer side effects (eg, nausea)—would be appropriate in this patient with normal 

renal function. 

Struvite (magnesium ammonium phosphate) stones 

Risk factors 
• Recurrent URTI 

• Urease-producing organisms (eg, Klebsiella, Proteus) 

Pathogenesis 

• Hydrolysis of urea to yield ammonia: 

                        Urea → 2 NH3 + CO2 

                        NH3 + H2O → NH4
+ + OH− 

• Increased urine pH 

• Precipitation of magnesium ammonium phosphate salts 

Clinical 

features 

• Large staghorn calculi 

• Fever, mild flank pain due to infection 

• Obstruction of collecting system & atrophy of renal parenchyma 

This patient has a large, irregular kidney stone associated with fever and a history 

of recurrent UTIs. This presentation suggests a magnesium ammonium phosphate 

(struvite) stone. Struvite stones are caused by urease-producing organisms 

(eg, Proteus, Klebsiella). Hydrolysis of urea yields ammonia, which alkalinizes the urine 

and facilitates the precipitation of struvite crystals. 

Because of the large quantities of urea excreted in urine, these stones can grow very 

rapidly and fill the renal calyces (staghorn calculi). The large size of these calculi 

prevents them from passing into the ureter, so patients typically have symptoms 

related to associated recurrent infections rather than acute renal colic. 

If left untreated, the stones can seed further infections, and chronic infection and 

obstruction can lead to loss of kidney function. Eradication of staghorn calculi is 

difficult; antibiotics alone do not eliminate the source of the infection because bacteria 

grow within the stone matrix. Stone removal (eg, percutaneous nephrolithotomy) is 

typically recommended, and nephrectomy (after DMSA scan) may be required for 

patients with a chronically infected, nonfunctioning kidney. 

………… 

**HPTH is associated with an increased risk for calcium stones; although PTH 

increases renal reabsorption of calcium, the increased release of calcium from bone 

leads to an increased filtered calcium load and net calcium excretion. In contrast, 

HoPTH decreases renal calcium reabsorption, but because of low overall calcium 

levels, kidney stones are rare. 

Increased production of uric acid (eg, myeloproliferative disorders [MPD]) can 

increase the risk of uric acid stones, which form in acidic urine (impaired uric acid 

reabsorption is VERY RARE). Uric acid stones are typically small, relatively 

uncommon, and less likely to be seen in the context of recurrent urinary tract infection. 
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If intestinal concentrations of calcium are low (eg, low-calcium diet, fat 

malabsorption), absorption of free oxalate is increased; the increased oxalate load is 

filtered by the kidneys and can cause calcium oxalate stones. Although a small oxalate 

stone may serve as a nidus for the formation of a struvite stone, struvite formation is 

related primarily to urinary ammonia rather than to calcium and oxalate. 

Initial management includes hydration, pain medication (NSAIDs [eg, ketorolac, 

diclofenac] are generally preferred over opioids), and antiemetics (eg, 

metoclopramide). Patients should be counseled to strain the urine to confirm stone 

passage and recover the stone for qualitative analysis. 

Patients with signs of urosepsis (eg, fever, tachycardia); anuria; AKI; or refractory 

pain require urgent urologic consultation for possible percutaneous nephrostomy 

or ureteral stent insertion.  

In addition, those with large stones that are unlikely to pass spontaneously (≥10 mm), 

or those whose stones do not pass within 4-5 weeks, also warrant urologic evaluation 

(eg, in the outpatient setting) to consider more aggressive interventions (eg, 

lithotripsy, ureteroscopic intervention). 

……… 

Hematuria (gross or microscopic) is present in most patients with symptomatic stones. 

Ureteral dilation is also seen in >80% of those with symptomatic stones and would be 

expected given that ureteral obstruction is the source of much of the pain in these 

patients. However, in the absence of complete obstruction (eg, anuria) and marked 

ureteronephrosis or hydronephrosis, acute interventional management is not 

required. 

Acute renal colic is often associated with severe pain and vomiting, but these 

symptoms usually abate with symptomatic treatment. Although urologic intervention 

is warranted for refractory symptoms, this patient has only had 2 episodes of 

vomiting and her symptoms are likely to resolve with spontaneous stone passage.. 

Most stones ≤5 mm in diameter pass spontaneously with conservative management 

and do not require additional intervention. Alpha blockers (eg, tamsulosin) can be 

used to facilitate passage, especially for intermediate-sized stones (6-10 

mm). Urologic evaluation is recommended for stones ≥10 mm. 

Uric acid kidney stones 

Risk factors 

• Increased uric acid excretion: Gout, myeloproliferative disorders 

• Increased urine concentration: Hot, arid climates; dehydration 

• Low urine pH: Chronic diarrhea (GI bicarbonate loss), metabolic 

syndrome/diabetesmellitus 

Pathophysiology 
• Acidic urine favors formation of uric acid (insoluble) over urate 

(soluble) 

• Supersaturation of urine with uric acid precipitates crystal formation 
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Clinical 

characteristics 

• Radiolucent stones (not visible on x-ray) 

• Uric acid crystals on urine microscopy 

• Urine pH usually <5.5 

Treatment • Alkalinization of urine (potassium citrate) 

GI = gastrointestinal. 

This patient has colicky flank pain, hematuria, and hydronephrosis, consistent with 

acute ureterolithiasis. In light of the acidic urine and history of gout, this patient's 

symptoms are most likely due to uric acid stones. Excess urinary excretion of uric 

acid in the setting of low urine pH can cause supersaturation of urine and the 

formation of uric acid crystals. The stones are radiolucent and typically not visible on 

x-ray but can be seen on CT scan.  

US is useful in detecting large stones but less sensitive for ureteral or small stones, 

although, depending on stone location and extent of possible obstruction, ureteral 

dilation or hydronephrosis may be seen. Patients often report passage of small 

crystals ("sand") in the urine, but this is not a specific symptom. 

Risk factors for uric acid stones include gout, obesity, DM/metabolic syndrome, 

chronic diarrhea (due to intestinal bicarbonate loss and compensatory acidification 

of the urine), and increased systemic uric acid production (eg, myeloproliferative 

disorders [MPD], hemolytic anemia).  

Alkalinization of the urine with potassium citrate or potassium bicarbonate 

effectively dissolves the stones, and interventional efforts to clear the stones (eg, 

ureteroscopic extraction) are usually unnecessary. 

…………….. 

Prostatitis: 

1. Acute bacterial prosatitis (ABP): bacteria on initial void and midstream urine 

2. Chronic bacterial prostatitis (CBP): bacteruria after prostate massage for 1 min 

3. Chronic pelvic pain (non-infectious prostatitis): non-infectious 

4. Microscopic prostatitis 

……………. 

Hydrolysis of urea yields ammonia, which alkalinizes the urine. 

… Failure to adequately absorb bile salts in states of fat malabsorption also cause 

decreased bile salt reabsorption in the small intestine. Excess bile salts may damage 

the colonic mucosa and contribute to increased oxalate absorption. 

…………. 

Bile salt recycling and fatty acid absorption are decreased in Crohn disease. 

Uncomplicated stones <1 cm can be managed conservatively with hydration, 

analgesics, and alpha blockers. Alpha receptors are found on the distal ureter, base 
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of the detrusor, bladder neck, and urethra. Sympathetic activation stimulates alpha 

receptors to maintain high muscular tone for normal urinary continence. Reflex 

ureteral spasm secondary to stone impaction causes the typical waxing and waning 

pain seen in ureteral colic. Tamsulosin is an alpha 1 antagonist that relaxes ureteral 

muscle and decreases intraureteral pressure. This facilitates stone passage and reduces 

the need for analgesics. 

…….. 

Cholinergic receptors are found on the dome of the bladder, contraction of which 

facilitates voiding. These receptors are not known to be present on the ureter. 

Bethanechol is a cholinergic agent used to treat urinary retention or atonic bladder. 

Oxybutynin is an anticholinergic agent that inhibits cholinergic input during bladder 

filling. It helps improve bladder capacity and is used to treat overactive bladder 

(detrusor instability). 

Finasteride is used as a second-line agent in the management of BPH. 

Imipramine is an antidepressant used to treat childhood enuresis.  It has 

anticholinergic effects and promotes urinary retention. 

Phenazopyridine is an analgesic for urinary tract mucosa frequently used to treat the 

dysuria of cystitis (eg, after infection or instrumentation). It may worsen stone 

formation (mechanism unknown). 

PRERENAL 

AZOTEMIA 
Prerenal acute kidney injury (AKI) 

Etiology   

• Decreased renal perfusion   

o True volume depletion   

o Decreased EABV (eg, heart failure, cirrhosis) 

o Displacement of intravascular fluid (eg, sepsis, pancreatitis)  

o Renal artery stenosis   

o Afferent arteriole vasoconstriction (eg, NSAIDs)   

Clinical 

features   

• Increase in serum creatinine (eg, 50% from baseline) 

• Decreased urine output   

• Blood urea nitrogen/creatinine ratio >20:1   

• Fractional excretion of sodium <1%   

• Unremarkable ("bland") urine sediment   

Treatment   • Restoration of renal perfusion   

EABV = effective arterial blood volume; NSAIDs = nonsteroidal anti-inflammatory drugs. 

This patient with elevated serum creatinine and no underlying renal disease likely 

has prerenal acute kidney injury (AKI) due to intravascular volume depletion. 

Preoperative infection and intraoperative blood loss predispose patients to volume 

depletion, and volume depletion is further suggested by tachycardia. There is no 

intrinsic damage to the kidneys in prerenal AKI, but decreased renal perfusion leads to 

a decreased GFR and increased serum creatinine. The kidneys increase tubular sodium 
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and water resorption, resulting in markedly increased passive resorption of urea. 

Therefore, a BUN/Cr ratio >20:1 (43:1 in this patient) is highly suggestive of a prerenal 

state. Oliguria (<500 mL of urine/24 hours) is often present, as is unremarkable urine 

sediment (absence of casts, cells, or protein). 

Although HF can lead to prerenal AKI in the setting of hypervolemia (due to decreased 

effective arterial blood volume [EABV]), most prerenal AKI is due to a volume-

depleted state. In the absence of clear signs of volume overload (eg, elevated JVP, lung 

crackles), patients with suspected prerenal AKI should be treated with IV isotonic 

fluid (eg, normal saline) to restore renal perfusion. 

………… 

Low-dose DA acts primarily as a DA-1 R agonist, resulting in renal arteriole 

dilation and increased RBF. However, fluid bolus is the best treatment in a patient with 

evidence of hypovolemia. 

Intravenous urography (IVU) visualizes radiopaque contrast filling the urinary tract and 

is useful in diagnosing ureteral injury. Iatrogenic ureteral injury can occur following 

abdominal surgery; however, unilateral injury does not result in AKI, and bilateral 

injury (a potential cause of postrenal AKI) is extremely unlikely. 

RENAL CELL 

CARCINOMA 

(RCC) 

Renal cell carcinoma (RCC) 

Epidemiology 
• Age >50 

• Risk ↑ with smoking, obesity, chemical exposure 

Manifestations 

• Hematuria: microscopic or gross ± clots 

• Abdominal/flank mass 

• Flank pain 

• Left-sided varicocele that does not decompress 

• Paraneoplastic syndrome (eg, EPO production, ↑ calcium) 

Diagnosis 
• Abdominal CT 

• Partial/complete nephrectomy (for histology) 

EPO = erythropoietin. 

Unintentional weight loss, smoking history, and hard flank mass raise strong suspicion 

for RCC, a primary malignant neoplasm of the kidney. Most cases arise in patients age 

>50; risk is greatest in former or current smokers and those with obesity, HTN, and/or 

occupational exposure to toxic compounds (eg, asbestos). 

Although RCC is classically associated with the triad of flank pain, hematuria, and a 

palpable abdominal mass, <10% of patients have all 3 of these symptoms. RCC 

is sometimes discovered incidentally on abdominal imaging, but patients often have 

≥1 the following: 

• Unintentional weight loss 

• An abdominal or flank mass that is firm, nontender, and moves with respiration 
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• Hematuria (when the tumor invades the renal collecting system), which may 

lead to iron deficiency anemia (IDA) 

• Intermittent fever 

• Paraneoplastic syndromes (eg, ectopic EPO, HrCa) 

Patients with suspected RCC usually require abdominal CT with and without contrast 

for further evaluation followed by staging imaging (eg, CT chest). Nephrectomy or 

partial nephrectomy provides a tissue diagnosis. 

………… 

Although acute diverticulitis is common in older adults, it usually causes significant 

lower abdominal pain and (sometimes) a tender abdominal mass and leukocytosis. 

Acute appendicitis typically arises in younger (not older) adults and usually causes 

RLQ abdominal pain, anorexia, vomiting, and leukocytosis. This patient with 6 weeks of 

symptoms, no abdominal pain, and no leukocytosis is unlikely to have acute 

diverticulitis or appendicitis. 

NHL often causes B symptoms (eg, intermittent fever, night sweats, weight loss), but it 

usually (>70%) also causes painless peripheral LAD and can cause HSM. 

Furthermore, it rarely arises in the kidney. 

A patient age >60 with PKD would likely have a more significant creatinine elevation. 

Differential diagnosis of polycythemia 

Primary (↓ EPO) Secondary (normal/↑ EPO) 

• Polycythemia vera (JAK2 mutation) 

• EPO receptor mutations 

• Hypoxemia 

o Cardiopulmonary disease 

o Obstructive sleep apnea 

o High altitude 

• EPO-producing tumors (renal, hepatic) 

• Congenital (high-affinity hemoglobin) 

• Following renal transplantation 

• Androgen supplementation 

EPO = erythropoietin. 

A patient with an acute ischemic stroke has polycythemia, defined as a hematocrit 

level >49% in men or >48% in women. Hematocrit is the main determinant of blood 

viscosity; therefore, significant elevations in hematocrit can result in cerebral 

microcirculation sludging and potentially life-threatening ischemic events. 

Polycythemia is generally classified as follows: 

• Primary polycythemia is largely caused by malignant transformation of 

erythrocyte progenitor cells, which results in unregulated erythrocyte 

production (eg, PCV). Erythropoietin (EPO), the hormone that stimulates red 

blood cell production, will be low or absent because elevated red blood cell 
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mass exerts a negative feedback effect on EPO-producing cells in the renal 

cortex. 

• Secondary polycythemia is typically due to elevated circulating EPO levels. 

Most cases are caused by conditions associated with chronic hypoxia 

(eg, cardiopulmonary disease, OSA), which stimulates EPO secretion, or by EPO-

producing tumors (eg, RCC). 

Elevated EPO level indicates secondary polycythemia. Given the patient's normal BMI, 

pulse oximetry, and CXR, chronic hypoxia is unlikely. Therefore, exploration for 

an EPO-secreting tumor should be undertaken. Because the kidney is the primary site 

of EPO production, RCC, a primary malignant neoplasm of the kidney, is most likely 

(and may explain her several weeks of generalized weakness); abdominal CT scan is 

the first test of choice for diagnosis. CT would also evaluate for HCC, which 

sometimes causes EPO production (although it does not always lead to 

polycythemia, possibly due to inhibited erythropoiesis). 

……….. 

Primary polycythemia, which is associated with low (not high) EPO levels, requires 

BMB/aspiration with JAK2 mutation testing (to evaluate for polycythemia 

vera). Secondary polycythemia does not usually require bone marrow evaluation. 

BLADDER 

CANCER 

Voiding symptoms (eg, dysuria, frequency), hematuria, and acute right-sided flank 

pain with hydronephrosis raise strong suspicion for bladder cancer. In the US, most 

cases arise from the bladder surface epithelium (urothelium) due to chronic exposure 

to chemical carcinogens in the environment or in cigarette smoke. Older adults are 

most often affected and typically have ≥1 of the following: 

• Hematuria: tumor growth drives the formation of new blood vessels that may 

bleed, leading to gross or microscopic hematuria; it is classically painless and 

present throughout voiding 

• Hydronephrosis: bladder outlet or ureter obstruction by the tumor leads to 

hydronephrosis, which can be associated with flank pain and ARF (eg, elevated 

creatinine). 

• Voiding symptoms: bladder tumors can reduce bladder capacity, cause 

detrusor hyperactivity, or result in bladder neck/urethra obstruction, leading 

to voiding manifestations such as nocturia, frequency, urgency, and dysuria 

Adults age >40 who have painless hematuria require prompt investigation for bladder 

cancer when no evidence of infection (eg, dysuria, pyuria, bacteriuria), GN (eg, RBC 

casts, dysmorphic RBCs), or nephrolith are present. The gold-standard initial test is 

urinary cystoscopy, which allows direct visualization of the bladder wall and biopsy of 

suspicious masses. Abdominal CT is then generally necessary for staging. 

………. 
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Older men with BPH often have hematuria and chronic voiding symptoms and can 

sometimes develop acute urinary tract obstruction, which requires decompression 

with a Foley catheter. However, prostatic urinary obstruction usually causes bilateral 

(not unilateral) hydronephrosis because it is below the level of the bladder. Unilateral 

hydronephrosis is usually decompressed with ureteral stent (not Foley catheter).  

Patients with BPH who have recurrent urinary obstruction or significant LUTS 

sometimes require TURP. 

Hematuria and acute urinary retention are rare in prostate cancer because most 

tumors form in the periphery of the prostate, not in the periurethral zone. 

Bladder cancer is the MC malignancy of the urinary tract. Bleeding into the urinary 

tract is common and often results in painless hematuria that lasts throughout 

micturition (tumors in the bladder neck occasionally present with only terminal 

hematuria). 

The workup of gross hematuria begins with urinalysis to confirm the diagnosis (>3 

RBCs/hpf) and to evaluate for common underlying causes, such as UTI (eg, pyuria, 

bacteriuria) and GN (eg, RBC casts, dysmorphic RBCs).  

Patients who have no clear cause of hematuria and are age >40 require urgent 

evaluation for urinary tract malignancy; the first tests of choice are generally 

cystoscopy (to visualize the bladder wall and biopsy/resect suspicious lesions) and CT 

abdomen (to visualize the kidney and to evaluate for metastases). Although urine 

cytology is often performed as part of the evaluation for hematuria, it has low 

sensitivity (<35%) and cannot be relied on to rule out bladder or kidney cancer. 

………. 

Abdominal US is not routinely used in the evaluation of hematuria because it 

frequently misses small bladder masses and cannot evaluate tumor depth, extension 

to surrounding tissues, or nodal spread. 

Painless hematuria in an adult age >40 must be evaluated urgently with cystoscopy 

because delays in diagnosis of bladder or kidney cancer are associated with poor 

prognosis. 

Most cases arise in adults age >40 who have chronic exposure to chemical carcinogens 

such as cigarette smoke or industrial chemicals. Common manifestations include: 

• Hematuria: Tumors are fed by new, friable blood vessels that often bleed into 

the urinary tract. Hematuria tends to occur throughout micturition and may 

be gross (visible) or microscopic. 

• Voiding symptoms: Tumors often protrude into the bladder and reduce 

bladder volume or cause detrusor overactivity, leading to subacute/chronic 

voiding symptoms such as dysuria, frequency, and urgency. Although bladder 
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cancer is often associated with painless hematuria, some patients with 

bladder cancer have dysuria as part of their voiding symptoms. 

• Suprapubic pain: This usually indicates a more advanced tumor that has 

penetrated the muscle and invaded the surrounding soft tissue or nerves. 

Urinalysis is generally the first test of choice to confirm hematuria (≥3 RBCs/hpf) 

and to rule out other common causes of hematuria such as infection (eg, significant 

pyuria, bacteriuria, leukocyte esterase) or GN (eg, RBCcasts, dysmorphic RBCs). 

Cystoscopy is then required if no clear cause is evident. 

……….. 

Although bladder infections frequently cause voiding symptoms, suprapubic pain, and 

hematuria, urinalysis usually shows significant pyuria (eg, >10 WBCs/hpf).  In addition, 

most cases arise acutely, not over 4 weeks. 

Chronic bacterial prostatitis often causes recurrent symptoms of UTI (eg, dysuria, 

frequency, urgency) that improve with short courses of antibiotic therapy but then 

recur.  However, urinalysis often shows pyuria and bacteriuria, hematuria is unlikely, 

and prostate examination frequently reveals a boggy, tender prostate. 

/////////////////////////CARDIOVASCULAR SYSTEM////////////////////////// 
CARDIAC 

TAMPONADE 

 
- Increased diastolic pressure in the chambers 

- S/s of cardiogenic shock 

- Characteristically, there is elevation and equalization of intracardiac diastolic 

pressures (right atrial, right ventricular, and PCWP suggestive of LA pressure) 

- Cardiac tamponade can rapidly lead to cardiac arrest if left untreated.  Urgent 

echocardiography confirms the diagnosis and can identify moderate or large 

pericardial effusion, right atrial diastolic collapse, right ventricular diastolic collapse 

(highly specific for tamponade), and bowing of the interventricular septum into the 

left ventricle during inspiration.  Immediate percutaneous or surgical (pericardial 

window) drainage. 
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- Increased pericardial pressure causes compression of cardiac chambers and limits 

diastolic filling of the right-sided chambers.  This causes a decrease in preload and 

reduces cardiac output, resulting in hypotension and syncope. 

- Subacute tamponade typically develops from chronic processes that cause the slow 

accumulation of pericardial fluid (eg, malignancy, renal failure) →  classic globular 

cardiac silhouette on x-ray. 

- Acute tamponade (e.g., BCI) →  small amount of pericardial fluid (eg, 100-200 mL) 

can dramatically increase intrapericardial pressure without causing cardiomegaly on 

x-ray (typically seen with >200 mL).  Therefore, acute tamponade is associated with 

normal cardiac contours. A small, left-sided pleural effusion might be seen due to 

blood leaking from the pericardium (eg, through a small tear) or a concomitant 

injury (eg, lacerated lung parenchyma). 

- Acute MI due to failure of a bypass graft can lead to a similar presentation with 

cardiogenic shock and may necessitate coronary angiography for diagnosis or 

dobutamine infusion for inotropic LV support.  However, acute heart failure due 

to myocardial infarction does not typically cause equalization of intracardiac 

diastolic pressures and also is less likely in the absence of significant ECG changes. 

- Aortic rupture is often immediately fatal.  In rare instances, aortic rupture with 

bleeding into the left pleural space that has been contained (eg, by a hematoma) 

can present with left-sided pleural effusion and hypotension.  However, it would 

cause hypovolemic (rather than obstructive) hypotension with flat (rather than 

distended) neck veins. 

- Traumatic bronchial rupture (air leaking from the tracheobronchial tree into the 

pleural space) can cause hypotension and jugular venous distension.  However, this 

typically occurs with massive extrapulmonary air leakage, which would be 

associated with tension pneumothorax, pneumomediastinum, and subcutaneous 

emphysema (not seen on this patient's x-ray). 

- Esophageal rupture can allow efflux of gastrointestinal contents into the pleural 

space (causing pleural effusion) and mediastinum (causing mediastinitis, a systemic 

inflammatory response, and vasodilatory hypotension).  However, flat (rather than 

distended) neck veins would be expected due to peripheral vasodilation. 

- Lung contusion with bleeding sufficient to cause hypotension (from hypovolemia) 

would be associated with flat (rather than distended) neck veins. 

- CTPA 

is used 

to 

diagnose 

acute PE; 

however, 

low or 

normal 

(rather 

than 
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elevated) PCWP is expected in acute PE due to impaired blood flow through the 

pulmonary circulation to the left atrium.  

VENOUS 

INSUFFICIENCY 

- Venous insufficiency is the most common cause of lower extremity edema; it affects 

approximately 2% of the population at large. 

- Failure of venous valves allows blood to pool in dependent areas such as the legs 

resulting in an increase in capillary hydrostatic pressure.  This increased pressure 

favors increased filtration of fluid out of the capillaries into the interstitial tissue.  

This process causes a decrease in intravascular volume, which stimulates the 

kidneys to retain water and salt ultimately leading to further progression of edema. 

- Lymphatic obstruction is an uncommon cause of edema.  It may result from 

malignant obstruction of lymph nodes, lymph node resection, trauma and filariasis.  

It classically affects the dorsa of the feet and causes marked thickening and rigidity 

of the skin. 

ABDOMINAL 

AORTIC 

ANEURISM (AAA) 

 
- These patients often have few symptoms until the AAA markedly expands or 

ruptures, leading to abdominal, back (or costovertebral angle tenderness), or 

flank pain that may be accompanied by a pulsatile abdominal mass.  Rupture can 
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occur into the retroperitoneum or freely into the peritoneal cavity, the latter often 

leading to the rapid development of hemodynamic instability and shock. 

- The evaluation and management of a suspected symptomatic AAA depends on 

both the hemodynamic stability of the patient and prior knowledge of the presence 

of AAA.  Any symptomatic patient with a known history of AAA and hemodynamic 

instability is considered to have rupture and should be emergently transferred to 

the operating room for repair.  However, in patients with hemodynamic instability 

and signs and symptoms consistent with AAA but without a known history, a 

focused bedside ultrasound should be performed to confirm the diagnosis (may be 

completed in the operating room).  For symptomatic patients with or without a 

known history of AAA who are hemodynamically stable, an urgent abdominal CT is 

most appropriate. 

- For patients who undergo emergent repair without prior imaging, options include 

open surgical repair or endovascular aneurysm repair.  Laparoscopy is only 

occasionally considered in stable patients undergoing elective repair. 

- Femoral artery aneurism: A pulsatile groin mass below the inguinal ligament is 

characteristic; anterior thigh pain is due to the compression of the femoral nerve 

that runs lateral to the artery.  Femoral artery aneurysm is the second most 

common peripheral artery aneurysm after popliteal aneurysm.  It may be associated 

with an abdominal aortic aneurysm. 

 
-  Less common presentations include distal ischemia due to embolization of the 

thrombus or atherosclerotic debris from the aneurysm and aortocaval fistula, 

leading to venous congestion and high-output heart failure. 

- AAA rupture usually occurs posteriorly into the retroperitoneum, which can delay 

the onset of hemodynamic instability; however, rupture may occur anteriorly with 

direct leakage into the peritoneum and rapid onset of hemodynamic instability and 
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shock.  Physical examination may reveal a pulsatile abdominal mass at the 

umbilicus as well as flank or umbilical hematomas.  However, findings are 

sometimes subtle or nonspecific.  Delayed or missed diagnosis is common because 

ruptured AAA often mimics other abdominal pathologies (eg, renal colic, acute 

pancreatitis) and approximately 75% of presenting patients have no known history 

of AAA. 

-   Pain is the most common initial manifestation and can vary according to aneurysm 

location.  Proximal aneurysms tend to present with upper abdominal, flank, or back 

pain, whereas distal lesions present with lower abdominal or groin pain. 

- Other clues to the diagnosis of AAA include a pulsatile abdominal mass (present in 

slightly over half of patients) and prevertebral aortic calcification on plain x-ray, 

consistent with extensive atherosclerosis.  In symptomatic patients who are 

hemodynamically stable, the diagnosis should be confirmed with abdominal CT.  

Hemodynamically unstable patients require emergency surgical repair with 

confirmation obtained by rapid bedside ultrasound if necessary. 

- Infections such as vertebral osteomyelitis or epidural abscess can present with back 

pain, and blood cultures may aid in diagnosis.  However, these infections generally 

cause elevations in the erythrocyte sedimentation rate, fever may be present, and 

movement usually exacerbates the pain.  Vertebral osteomyelitis would also likely 

cause point tenderness on palpation of the spine. 

- Acute renal infarction presents with abdominal or flank pain accompanied by 

hypertension (rather than hypotension) due to increased renin secretion.  Nausea, 

vomiting, and fever are also common. 

- Left lower quadrant pain, nausea, and vomiting are commonly present in acute 

diverticulitis.  When perforation occurs, patients usually have signs of peritonitis 

(eg, rebound, guarding). 

FLAIL CHEST 
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- Multiple x-ray views are 

usually required to see both 

locations (on the same rib). 

The paradoxical motion 

impairs generation of 

negative intrathoracic 

pressure during inspiration.  

As a result, TV decreases and 

work of breathing increases. 

- In addition, the extreme 

blunt force required to create 

flail chest typically injures the 

underlying lung.  The resulting pulmonary contusion (eg, seen on x-ray as 

infiltrates underlying this patient's rib fractures) decreases oxygen diffusion (due 

to alveolar hemorrhage and edema).  As a result, patients must breathe harder to 

maintain oxygenation.  The combination of increased work of breathing and 

decreased oxygenation causes many patients to fatigue and develop respiratory 

failure, requiring mechanical ventilation. 

- These pts are at risk for ARDS from both trauma and pulmonary contusion.  

However, ARDS typically takes 6-72 hours (or longer) to evolve after the inciting 

event (while the inflammatory response builds) and causes more diffuse bilateral 

infiltrates on x-ray. 

- Blunt cardiac injury can cause myocardial dysfunction leading to cardiogenic 

pulmonary edema and hypoxia.  However, concomitant HOTN (from acute pump 

failure) is expected in addition to more symmetric bilateral alveolar infiltrates.  

- Diaphragmatic rupture →  intrathoracic NG tube 

- Fat embolism can cause hypoxemia but typically occurs after long bone or pelvic 

fracture and does not manifest until 24-72 hours after the inciting event. 

EXTRAGONADAL 

GERM CELL 

TUMORS (EG-

GCTs) 

- A large anterior mediastinal mass with elevated β-hCG and AFP is consistent with a 

nonseminomatous GCT (NsGCT).  Primary mediastinal germ cell tumors occur 

predominantly in young male patients and are locally invasive.  β-hCG is typically 

elevated in both SGCT and NSGCT, but nonseminomatous germ cell tumors 

typically also produce AFP, which is not produced by seminomas. 

- The diagnosis can be confirmed with biopsy.  Testicular ultrasound should be 

performed to exclude a small primary tumor as management and prognosis differ 

between primary mediastinal and metastatic germ cell tumors.  Almost all germ cell 

tumors in the anterior mediastinum are primary rather than metastatic. 

- Benign teratomas typically include tissue from all 3 germ layers and may present 

as mediastinal tumors.  However, they do not produce tumor markers. 

- Bronchogenic cysts are uncommon causes of anterior mediastinal masses.  They 

are congenital and arise due to abnormal development of the foregut, although 

symptoms may not develop until late childhood or early adulthood.  They appear 

as fluid-filled or air/fluid-filled cystic structures on imaging. 
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- Thymoma → Pemphigus, MG, or Pure Red cell aplasia. 

AORTIC 

DISSECTION 

 
- Acute ascending aortic 

dissection is a surgical 

emergency.  Aortic 

dissections are commonly 

classified based on 

ascending aorta 

involvement. Those that 

involve the ascending 

aorta are known as type A 

dissections (60%). Those 

originating in the 

descending aorta are 

known as type B 

dissections. Dissections 

can propagate proximally or distally; therefore, a type B dissection may extend to 

involve the ascending portion, becoming a retrograde type A dissection. 

- Pleural effusion may occur due to either direct extension causing hemothorax or 

from an inflammatory reaction to blood irritating the pleural lining. 

- Pulse differential blood pressure in the upper extremities is an important clinical 

sign but is present in only 20%-30% of patients; its absence should not be used to 

exclude aortic dissection. 

- D-dimer elevation is common (sensitive but not specific) due to the presence of 

fibrin degradation products, and acute anemia can result from extravasation of 

blood into the chest or abdomen. 

- The MC symptom of acute aortic dissection is sudden-onset chest or back pain 

that is typically severe, sharp, and tearing.  Complications of type A dissections, 

including syncope, stroke, MI, or heart failure, depend on the vessels and 
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structures involved (eg, subclavian or carotid arteries, coronary artery ostia, aortic 

root).  Additional signs may include asymmetry of upper extremity blood 

pressures, HOTN, and aortic regurgitation.  D-dimer elevation (SN but not SP) 

is frequently seen due to the presence of fibrin degradation products.  ECG findings 

depend on underlying comorbidities (eg, HTN) and on whether the coronary ostia 

have been compromised.  Plain radiographs may demonstrate a widened cardiac 

silhouette; CTA confirms the diagnosis, often revealing an intimal flap and double 

lumen. 

- Type A dissections have a very high mortality rate in the absence of immediate 

surgical intervention.  Intraoperative TEE is frequently performed to identify 

further abnormalities that may require intervention including aortic root/valve 

damage or tamponade. 

- Sudden, transient increases in blood pressure (eg, cocaine use, heavy lifting, cough) 

can precipitate acute aortic dissection. 

- Early identification of aortic dissection is essential because therapies for similarly 

presenting conditions (eg, aspirin and heparin for myocardial infarction; 

thrombolytics for pulmonary embolism or ischemic stroke) worsen outcomes and 

are contraindicated.  In this patient, the normal troponin, the lack of acute ECG 

changes, and the presence of imaging findings consistent with dissection make 

myocardial infarction and pulmonary embolism unlikely. 

- Type B dissections that do not result in malperfusion to thoracic or abdominal 

organs (eg, mesenteric ischemia) may be managed medically with pain and blood 

pressure control in the ICU.  Type B dissections complicated by organ malperfusion 

benefit from urgent surgical or endovascular repair. 

- As type A aortic dissections are surgical emergencies with mortality rates of 1%-2% 

per hour following symptom onset, confirming or excluding the diagnosis is critical: 

1. CTA is the initial study of choice in hemodynamically stable patients with no 

evidence of renal dysfunction.  It can reveal an intimal flap separating the 

true and false lumens in the aorta. 

2. MRA is more time consuming and requires the administration of 

gadolinium-containing contrast agents for contrast enhancement; it should 

be avoided in patients with moderate to severe kidney disease due to the 

risk of NSF. 

3. TEE (not TTE) has excellent sensitivity and specificity and is the preferred 

diagnostic study in patients with hemodynamic instability or renal 

insufficiency; a transthoracic echocardiogram may not visualize parts of the 

aorta well. 

- Emergency pericardiocentesis is indicated in patients with pericardial effusion and 

cardiac tamponade (eg, Beck's triad with hypotension, dilated neck veins, and 

muffled heart sounds) with hemodynamic instability or cardiogenic shock. 
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- Acute necrotizing pancreatitis 

commonly presents with epigastric pain 

radiating to the back, often with an 

associated pleural effusion. 

-   Presentation with chest pain, 

dyspnea, sinus tachycardia on ECG, 

elevated D-dimer (again nonspecific), 

and pleural effusion can be typical of 

pulmonary embolism.  However, the 

chest pain is usually pleuritic; epigastric 

pain, significant hypertension, and 

anemia are not common and make 

cocaine-induced aortic dissection a 

more likely diagnosis. 

- Turner syndrome: short stature is 

nearly universal.  Other frequent 

musculoskeletal abnormalities include 

micrognathia, cubitus valgus, short and 

webbed neck, broad chest with widely 

spaced nipples, and scoliosis.  Renal 

disease and ovarian disorders (eg, decreased fertility) are also common. 

- Cardiovascular manifestations of Turner syndrome include BiAV, Ao root dilation, 

Ao Coa, and HTN; these changes increase the risk for aortic dissection.  The 

hemodynamic changes of pregnancy (eg, increased blood volume) place additional 

strain on the aorta and can further increase the risk of dissection.  Acute dissection 

typically presents with sharp/tearing chest or back pain that can radiate to the neck 

and abdomen. 

- Most patients with Turner syndrome have infertility, and pregnancy is generally 

achieved through in vitro fertilization (IVF).  Although rare, spontaneous pregnancy 

can occur in up to 5% of patients. However, because of the risk of aortic dissection 

and the associated mortality, the pursuit of IVF in patients with Turner syndrome 

requires careful consideration and, in many cases, (eg, cardiac anomalies) may be 

contraindicated. 

- Patients are at an increased risk for MI during pregnancy compared to similar age-

matched controls.  However, myocardial infarction remains rare in women of child-

bearing age, and the risk is not increased with Turner syndrome.  The absence of 

ECG changes further reduces the likelihood of this diagnosis, and the presentation 

of severe, constant chest pain associated with neck pain and tingling is more 

consistent with Ao dissection. 

- MR and HF can occur due to flail mitral leaflet, which is associated with mitral valve 

prolapse, endocarditis, and papillary muscle rupture.  Turner syndrome is not 

associated with increased risk for these conditions. 

- Pregnancy, especially through IVF, is associated with increased risk of venous 

thromboembolism.  The risk is greatest in the later stages of pregnancy, and Turner 
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syndrome does not further increase the risk.  In addition, the absence of dyspnea, 

pleuritic chest pain, or lower extremity swelling reduces this possibility. 

ASPIRATION 

SYNDROME 

 
- Pneumonitits: The symptoms (and infiltrates) usually resolve rapidly (24-48 hours) 

with supportive management. 

- By contrast, aspiration pneumonia, which usually occurs in individuals with impaired 

level of consciousness (eg, following overdose, seizure, or anesthetic use), is caused 

by inhalation of pathogenic bacteria that colonize oropharyngeal secretions.  A 

typical presentation would be that of an institutionalized elderly patient who has 

dysphagia and develops fever and cough days (not hours) following an (often 

unwitnessed) aspiration event. 

- Negative pressure pulmonary edema occurs when a patient has upper airway 

obstruction (eg, laryngospasm during extubation) that results in large negative 

intrathoracic pressure (due to inspiration against the obstruction), causing 

noncardiogenic pulmonary edema.  It is more common in young men or after head 

and neck surgery. 

- VAP is a lung infection that typically develops after 2 days of intubation and 

frequently presents with fever. 

PANCOAST 

TUMORS 

 
-  MCly squamous cell carcinoma or adenocarcinoma 

- Tumors located in the SPS often present with shoulder pain as the initial symptom 

due to invasion of the brachial plexus or adjacent structures. 

123



- The pain may also radiate up to the head and neck or down the ipsilateral arm in 

the ulnar nerve distribution, and weakness and atrophy of the medial hand muscles 

may occur. 

MITRAL 

STENOSIS (MS) 

A patient's progressive exertional dyspnea and early diastolic sound (ie, opening 

snap) followed by a rumbling diastolic murmur are consistent with mitral 

stenosis (MS).  MS usually occurs in the setting of underlying rheumatic heart 

disease; in the US it is most frequently seen in patients who emigrated from Latin 

America, Africa, or Asia. Progressive dyspnea on exertion is the MC presenting 

symptom. 

The hemodynamic alterations that occur with MS result from restricted diastolic filling 

of the left ventricle. As the severity of the stenosis worsens, there is increased left 

atrial pressure that leads to left atrial dilation. Consequent increased pulmonary 

artery (PA) pressures (systolic and diastolic) then occur via 2 mechanisms: 

• The passive (or postcapillary) component of pulmonary hypertension is most 

prominent and results from transmission of elevated pressure 

backward from the LA to the pulmonary veins, pulmonary capillaries, and 

pulmonary arteries. Clinically, this process is typically evidenced by pulmonary 

edema and its associated symptoms (eg, orthopnea, PND, hemoptysis), as well 

as peripheral edema. 

• The reactive (or precapillary) component of pulmonary hypertension is only 

sometimes present and occurs independent of left atrial pressure. In this 

process, MS triggers endothelin-mediated pulmonary arteriolar 

vasoconstriction and pathologic vascular remodeling through a poorly 

understood mechanism. 
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Left ventricular (LV) diastolic pressure (LVEDP) is generally unaffected in MS as the left 

ventricle is downstream of the pathologic stenosis.  In severe MS, LVEDP may be 

lower than normal. 

…………. 

****Increased LV diastolic and PA systolic and diastolic pressures occur in pulmonary 

hypertension that is secondary to LV failure (Group 2 PHTN). MS is a unique cause of 

Group 2 PHTN in that LV diastolic pressure remains normal. 

Classification of pulmonary hypertension 

Pulmonary arterial 

hypertension 

(Group 1) 

• Primary change in pulmonary arteries 

o Hereditary (eg, BMPR2 mutation) 

o Connective tissue disease (eg, RA, SS) 

o HIV infection 

• Treatment targeted at endothelial dysfunction 

Pulmonary 

hypertension 

(Groups 2-5) 

• Secondary to another disease process 

o Left-sided heart failure 

o Chronic lung disease/hypoxia 

o Chronic pulmonary thromboembolism 

• Treatment aimed at underlying disease 

RA = rheumatoid arthritis; SS = systemic sclerosis. 

Reduced pulmonary arterial compliance, as occurs with age, increases PA systolic 

pressure and has little effect on PA and LV diastolic pressures. 

Increased LVEDP with normal PA pressures occurs in early LV failure, before the 

elevated pressures are transmitted back to the pulmonary circulation and clinical 

decompensation occurs. 

Normal PA pressures are not expected in a patient with symptomatic evidence of 

advanced MS (eg, severe dyspnea on exertion, peripheral edema). 

ACUTE MITRAL 

REGURGITATION 

(AMR) 

Hemodynamic changes in mitral regurgitation 

 Acute MR 
Compensate 

chronic MR 

Decompensate 

chronic MR 

Preload ↑↑ ↑ ↑ 

Afterload ↓ No change ↑ 

Contractile function No change No change ↓ 

Ejection fraction (EF) ↑↑ ↑ ↓ 

Forward stroke volume ↓ No change ↓ 
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MR = mitral regurgitation. 

A patient meets modified Duke criteria for infective endocarditis (ie, positive blood 

culture likely representing S aureus, echocardiographic valvular vegetation), likely from 

an infected AV fistula. He now has acute-onset dyspnea and pulmonary edema and 

a holosystolic murmur concerning for acute mitral regurgitation (MR), which can 

develop as a complication of endocarditis (eg, chordae tendinae rupture). 

Infective endocarditis – modified Duke criteria 

Diagnostic criteria 

for IE 

Major criteria 

• Blood culture positive for typical microorganism 

(eg,  S aureus, Enterococcus, viridans streptococci) 

• Echocardiogram showing valvular vegetation 

Minor criteria 

• Predisposing cardiac lesion 

• IVDU 

• Temperature >38 C (100.4 F) 

• Embolic phenomena 

• Immunologic phenomena (eg, glomerulonephritis) 

• Positive blood culture not meeting above criteria 

Definite IE 

• 2 major OR 1 major + 3 minor criteria 

Possible IE 

• 1 major + 1 minor OR 3 minor criteria 

Clinical findings 

(frequency) 

• Fever (>90%) 

• Heart murmur (85%) 

• Petechiae (≤50%) 

• Subungual splinter hemorrhages (<50%) 

• Osler nodes, Janeway lesions (<50%) 

• Neurologic phenomena (embolic) (≤40%) 

• Splenomegaly (≤30%) 

• Roth spots (retinal hemorrhage) (<5%) 

IE = infective endocarditis. 

In acute MR, there is sudden-onset large-volume backflow of blood from the LV to the 

LA. Because of the large volume (and rapid equilibration of LV and LA pressures), the 

associated murmur is often low-grade (eg, 2/6) or absent, unlike in chronic MR. The 

clinical features primarily reflect the heart chambers' lack of time to adapt to the 

hemodynamic changes. 

• The left atrium has inadequate time to stretch to accommodate the increased 

blood volume and remains normal in size. The consequent increase in LA 

pressure is transmitted backward to the pulmonary circulation, resulting 

in pulmonary edema (eg, bibasilar crackles). 
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• The left ventricle receives increased blood volume from the LA with each 

diastole (representing the additional 

regurgitant volume from the previous 

systole); this results in ↑ LVEDP but 

normal LV size 

• The ejected blood can flow either 

forward through the aortic valve or 

backward through the relatively low-

resistance pathway to the LA (ie, total 

resistance [LV afterload] is reduced). 

Although absolute volume of forward 

blood flow (CO) is decreased, 

total SV (forward and backward) is 

increased, resulting in a normal or hyperdynamic LV EF (>70%). 

In contrast to acute MR, the slower development of chronic MR allows time for 

compensatory atrial stretch to accommodate the regurgitant blood volume at a lower 

filling pressure, preventing pulmonary edema. In addition, the volume-overloaded LV 

undergoes eccentric hypertrophy to compensate and temporarily maintain cardiac 

output. However, overwhelming wall stress eventually leads to LV contractile 

dysfunction and decompensated HF. 
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CHRONIC MITRAL 

VALVE 

REGURGITATION 

(CMR) 

Primary mitral regurgitation (MR) is defined as that caused by an intrinsic defect of the 

mitral valve apparatus (eg, leaflets, chordae tendineae) and is differentiated from 

secondary MR, which results from other cardiac disease (eg, myocardial ischemia, 

DCM). A primary defect resulting from myxomatous degeneration of the mitral valve 

(manifesting on echocardiography as mitral valve cusps bulging into the left atrium 

during systole). 

 

Chronic severe MR of primary etiology is best treated with surgical repair, and the 

timing of surgery should precede the development of significant left ventricular (LV) 

dysfunction.  An important consideration is that measured LV ejection fraction (LVEF) 

overestimates LV function in severe MR because regurgitant flow accounts for a 
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large amount of the stroke volume.  Therefore, LVEF 30%-60% is generally an 

indication for surgical repair or replacement in patients with primary chronic severe 

MR, regardless of symptoms.  Patients with LVEF <30% likely have life-limiting, 

permanent systolic dysfunction, and surgery should be considered only when there is 

a high likelihood of successful valve REPAIR (rather than replacement). Preemptive 

surgery can also be considered in asymptomatic patients with LVEF >60% who are 

excellent candidates for successful valve repair. 

 

Treatment with ARBs (eg, losartan) and/or Bbs (eg, metoprolol) can be beneficial for 

chronic severe MR that is secondary to DCM (ie, the MR is due to LV dilation and the 

MV itself is normal).  However, pharmacologic therapy is of limited benefit in patients 

with chronic severe MR of primary etiology; timely surgical repair is most effective. 

 

Referral to an exercise program or repeat echocardiography in 6 months can be 

appropriate for patients with primary chronic severe MR and LVEF >60%.  However, 

even patients with LVEF >60% may be considered for surgery if they have a high 

likelihood of successful and durable mitral valve repair. 

VENTILATOR-

ASSOCIATED 

PNEUMONIA 

(VAP) 

VAP is defined as pneumonia 

that develops ≥48 hours after 

endotracheal intubation.  It is 

generally caused by 

aspiration of microorganisms 

from the oropharynx or 

stomach into the pulmonary 

parenchyma.  Although ETTs 

have inflatable cuffs that seal the upper airway to prevent passage of secretions into 

the lungs, aspiration can still occur due to leakage around the cuff because of supine 

positioning, pooling of secretions in the subglottal area, or excessive ETT movement 

(eg, during patient transport). 

 

The following is recommended for intubated patients to reduce the risk of VAP: 

1. Head of bed elevation at 30-45 degrees to reduce retrograde movement of 

gastric secretions 

2. Continuous or intermittent suction of subglottic secretions to prevent pooling 

above the endotracheal cuff 

3. Minimization of patient transport to prevent movement of the endotracheal 

tube 

4. Limited use of gastric acid inhibitors (eg, proton pump inhibitor, histamine-2 

receptor blockers, antacids) to reduce the burden of microorganisms in gastric 

secretions 

 

Although enteral nutrition through a nasogastric tube can increase the risk of 

aspiration (particularly when patients are supine), it should be used when possible 

because total parenteral nutrition, which is administered through a central line, is 
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associated with a high rate of complications (eg, bloodstream infection due to the 

central line). 

 

Excessive sedation increases the risk of VAP because it prolongs the number of days on 

mechanical ventilation and suppresses gag reflex.  Daily sedation breaks help lower the 

risk of VAP due to the reduction of time on mechanical ventilation. 

 

Elevated gastric pH allows microorganisms to grow in gastric secretions, which 

increases the risk of VAP.  Therefore, gastric acid suppression (eg, via proton pump 

inhibitor) should not be routinely used for stress ulcer prophylaxis.  Acid suppression is 

generally reserved for patients at high risk for gastrointestinal bleeding (eg, 

thrombocytopenia, a recent gastrointestinal bleed). 

Tight glycemic control is not recommended in the intensive care unit setting due to an 

elevated risk of hypoglycemia.  In general, blood glucose levels between 140 and 180 

mg/dL are recommended.  Although poor glycemic control increases the risk of 

infection, rates of VAP are not strongly linked to moderate elevations in blood glucose. 

 

VAP is usually suspected when an intubated patient develops several of the following: 

1. New pulmonary infiltrates 

2. Increased respiratory secretions 

3. Signs of worsened respiratory status, such as worsening oxygenation, lower 

tidal volumes, and increased inspiratory pressure 

4. Systemic signs of 

infection, such as fever, 

leukocytosis, and 

tachycardia 

 

However, no constellation of 

manifestations conclusively 

proves VAP (eg, intubated 

patients often have pulmonary 

infiltrates on x-ray in the 

absence of VAP).  Therefore, 

noninvasive (eg, endotracheal 

aspiration) or invasive (eg, 

bronchoalveolar lavage) 

sampling of the lower 

respiratory tract is required for 

confirmation; moderate or 

heavy growth of ≥1 

microorganism is generally 

diagnostic.  
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ARDS is often seen in patients with severe trauma and frequently causes increased 

oxygen requirements and pulmonary infiltrates.  However, most cases occur within 72 

hours of the inciting event; in addition, fever and increased secretions would be 

atypical.  

ATRIAL FLUTTER 

This patient's ECG demonstrates saw-

toothed flutter waves consistent 

with atrial flutter. The atrial rate is 

typically approximately 300/min, and 

the ventricular response can be 

constant or variable.  

This patient has a variable ventricular 

response rate that creates 

an irregular rhythm, whereas a 

constant ventricular response rate 

(eg, a constant 3:1 ventricular 

response at a rate of 100/min) can 

create a regular-appearing rhythm. 

Atrial flutter usually results from a 

large reentrant circuit involving the 

cavotricuspid isthmus of the right 

atrium. Risk factors are similar to 

those for a-fib and include CAD, HTN, and HF. The arrhythmia is also frequently seen 

following cardiac surgery. Atrial flutter carries a similar risk of arterial 

thromboembolism to a-fib; therefore, in a  patient with multiple CHA2DS2-VASc risk 

factors should be started on chronic anticoagulation (eg, rivaroxaban, apixaban) 

therapy. 
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CHA2DS2-VASc score 

Risk criteria Points 

 

Total score Annual stroke risk 

C Congestive heart failure 1 0 0.2% 

H Hypertension 1 1 0.6% 

A2 Age ≥75 2 2 2.2% 

D Diabetes mellitus 1 3 3.2% 

S2 Stroke or TIA 2 4 4.8% 

V Vascular disease (eg, prior MI) 1 5 7.2% 

A Age 65-74 1 6 9.7% 

Sc Sex category female 1 7 11.2% 

 Maximum score 9 8 10.8% 

 9 12.2% 

MI = myocardial infarction; TIA = transient ischemic attack. 

Although not needed in this patient (whose pulse is ~60-70/min), management also 

involves rate control, which can sometimes be difficult to accomplish with 

medications alone (eg, metoprolol, verapamil). Definitive management often 

requires radiofrequency ablation (RFA) to disrupt the reentrant circuit, or electric 

cardioversion is also sometimes an option. These interventions increase the risk of a 

thromboembolic event and should be preceded by several weeks of anticoagulation 

therapy. 

……… 
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AV nodal slow pathway ablation is used to treat AVNRT, a type of SVT. ECG would 

show a regular rhythm with rapid rate and no P waves. 

Exercise stress testing is used to evaluate for CAD in patients with suggestive 

symptoms (eg, chest pain on exertion), but it is not indicated in this patient. 

Flecainide is a class IC antiarrhythmic that is sometimes used to treat a-fib. Such 

rhythm-control agents are generally not used for atrial flutter because of poor 

efficacy and the risk of precipitating RVR. 

Routine follow-up in 6 months is not appropriate because atrial flutter significantly 

increases the risk of embolic stroke in this patient with multiple CHA2DS2-VASc risk 

factors. 

PARAPNEUMONI

C EFFUSION 

 
- Bacterial pneumonia often causes a pleural effusion.  Typically, the effusion is 

small, sterile, free-flowing, and resolves with antibiotics (uncomplicated).  However, 

if bacteria persistently invade the pleural space, a complicated parapneumonic 

effusion or empyema may develop.  Patients with these pleural space infections 
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tend to have continued symptoms (fever, pleuritic pain) despite adequate 

antibiotics.  Chest x-ray often shows loculation (walled-off pleural fluid).  

Thoracentesis will show an exudative effusion characterized by: 

1. Low glucose (<60 mg/dL) due to consumption (high metabolic activity) by 

activated neutrophils and bacteria 

2. Low pH (<7.2) due to anaerobic utilization of glucose by neutrophils and 

bacteria 

3. High protein due to increased microvascular permeability and cellular 

destruction 

- Empyemas are differentiated from complicated parapneumonic effusions by the 

presence of gross pus or bacteria on Gram stain.  Most complicated 

parapneumonic effusions and all empyemas require drainage (eg, chest tube) in 

addition to antibiotics. 

- Transudative effusions are marked by low protein (eg, <3 g/dL).  Glucose and pH 

are usually normal.  Parapneumonic effusions are exudative (not transudative). 

COMPARTMENT 

SYNDROME 

It is most common following traumatic injuries (eg, long-bone fracture) or prolonged 

compression of an extremity but may also 

occur following reperfusion of an acutely 

ischemic limb due to interstitial edema and 

possibly intracellular swelling. 

- The diagnosis of CS can be 

confirmed by measuring compartment 

pressures (eg, needle manometry); a delta 

pressure (diastolic blood pressure − 

compartment pressure) ≤30 mm Hg is 

strongly suggestive of CS.  Definitive 

management includes urgent fasciotomy, 

although some patients may be managed conservatively with close observation if 

compartment pressures are falling and delta pressures are rising. 

PULMONARY 

EFFUSION (PE) 

http://www.uworld.com/media/L13067.png 
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- Although prophylactic-dose 

anticoagulation may reduce 

the risk of PE, it does not 

eliminate the risk 

completely, especially in 

high-risk patient 

populations. 

- CT pulmonary angiography 

is the initial diagnostic test 

of choice due to high 

diagnostic accuracy.  

Ventilation-perfusion scan is 

an alternative option in 

patients unable to receive 

intravenous contrast (eg, 

due to renal dysfunction or 

allergy). 

- Therapeutic-dose (as 

opposed to prophylactic 

dose) low molecular weight heparin (eg, enoxaparin, dalteparin) is often the 

preferred treatment for acute PE in cancer patients due to a possible increased risk 

of malignancy-related bleeding with direct oral anticoagulants (eg, rivaroxaban). 

- Postoperative atelectasis is common, often resulting from shallow breathing in the 

setting of anesthesia and postoperative pain.  Positive-pressure ventilation is 

sometimes used to help open collapsed alveoli and improve atelectasis; however, 

it would not address this patient's likely probability of PE.  In addition, atelectasis 

does not typically cause chest pain. 

AIR EMBOLISM - venous air embolism (VAE) results from the introduction of air into the venous 

circulation; potential causes include trauma, certain surgeries (eg, neurosurgical, 

otolaryngological), central venous catheters, and pulmonary barotrauma. 
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- A small VAE often causes 

minimal sequelae, 

traveling to the 

pulmonary capillaries 

where it can diffuse into 

the alveoli without 

consequence.  However, 

a large VAE (eg, >50 mL) 

can lodge in the right 

ventricle to cause right 

ventricular outflow tract 

obstruction or lodge within the 

pulmonary arterioles to 

obstruct pulmonary blood 

flow.  Affected patients usually 

develop sudden-onset 

dyspnea and respiratory 

distress, often accompanied by 

obstructive shock (with 

hypotension and tachycardia) 

that can lead to cardiac arrest 

(eg, pulseless electrical 

activity).  As with thrombotic 

pulmonary embolism, 

hypoxemia can result from 

dead space ventilation and ventilation-perfusion mismatching due to obstructed 

pulmonary blood flow. 

- Patients with suspected VAE should immediately be placed in the left lateral 

decubitus or left lateral Trendelenburg (left lateral decubitus with head down) 

position, which traps the VAE on the lateral wall of the right ventricle, preventing 

RVOT obstruction and further embolization of air into the pulmonary circulation.  

High-flow oxygen (or, in severe cases, hyperbaric oxygen) is also important as it 

shrinks the air embolus by encouraging the absorption of nitrogen gas into the 

blood. 

…………………………………………………………………. 

- Air embolism can also affect the arterial circulation, most commonly due to trauma 

or neurosurgical procedures.  Manifestations of arterial air embolism include 

stroke and myocardial infarction (due to cerebral or coronary microarterial 

occlusion, respectively), the latter of which can lead to rapid cardiac arrest. 

- ARDS involves the development of diffuse pulmonary edema; patients usually 

experience relatively gradual (eg, over 1-2 hr) decompensation.  VAE can 

sometimes precipitate ARDS by triggering endothelial damage and inflammation; 

however, this patient's normal breath sounds (absence of crackles) and abrupt 

decompensation are not consistent with ARDS. 
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- Cardiac tamponade is a potential cause of obstructive shock, but it would be 

unlikely to cause sudden ventilation-perfusion mismatching and hypoxemia with 

clear lungs. 

- Tension pneumothorax can cause obstructive shock by cutting off venous return 

to the right atrium; however, unilaterally absent breath sounds are expected. 

- Upper airway obstruction (eg, due to an expanding hematoma with tracheal 

compression) would cause hypoxemia and respiratory distress; however, stridor is 

also expected. 

- Prone positioning reduces atelectasis in the posterior lung (where most of the lung 

mass is located) and is sometimes used to improve oxygenation in patients with 

severe acute respiratory distress syndrome and persistent hypoxemia despite 

optimal mechanical ventilation settings. 

- Right lateral decubitus positioning is likely to encourage movement of air into the 

RVOT and may worsen the clinical manifestations of VAE. 

- Semirecumbent positioning may lower the risk of ventilator-acquired pneumonia 

in intubated patients on mechanical ventilation.  

- Patients with suspected arterial (rather than venous) air embolism should be 

placed in supine positioning, as it helps prevent the embolism from traveling to 

the brain and causing a stroke. 

LOCAL VASCULAR 

COMPLICATIONS 

AFTER CARDIAC 

CATHETERIZATIO

N 

- Most patients are initially asymptomatic but gradually develop mild swelling and 

localized tenderness.  As arterial pressure exceeds venous pressure throughout the 

cardiac cycle, a continuous bruit with a palpable thrill is typically present.  In 

addition, distal pulses may be diminished in the affected extremity.  An untreated 

AVF can progressively enlarge and lead to limb edema (due to venous 

hypertension), limb ischemia (due to redirection of arterial blood flow), and high-

output heart failure (due to blood returning to the right atrium without passing 

through peripheral resistance).  
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- The diagnosis is typically confirmed by duplex ultrasound.  Management of small 

AVFs involves observation (sometimes resulting in spontaneous closure) or 

ultrasound-guided compression.  Large AVFs typically require surgical repair. 

- Femoral artery pseudoaneurysm develops when an inadequately sealed arterial 

puncture site leads to a hematoma contained within periarterial connective tissue.  

Ongoing communication with the arterial lumen creates a tender, pulsatile mass 

with an audible systolic (rather than a continuous) bruit. 

SEPTIC SHOCK - Crystalloid should be given as intravenous boluses (500-1000 mL) to improve 

systolic blood pressure >90 mm Hg, at which perfusion is considered adequate.  

This is continued with close monitoring for evidence of volume overload (eg, 

pulmonary edema, hypoxia) or until fluid no longer improves the blood pressure.  

If the patient fails to respond or develops evidence of volume overload without 

improvement in blood pressure, then vasopressors (eg, dopamine) should be 

started to improve perfusion. 

- Poor urine output → he first should be given a fluid challenge through boluses to 

see if urine output improves. 

- The use of bicarbonate is not clearly indicated unless there is a severe acute 

acidosis (pH <7.2). 

- Generally, even in patients with septic shock, the goal of transfusion is to keep the 

hemoglobin >7 g/dL unless they have not responded to crystalloid and 

vasopressors. 

- Acute pancreatitis can progress to systemic inflammatory response syndrome and 

lead to distributive shock.  Pulmonary artery catheterization (PAC) reveals high CI 

and low PCWP. 

- Hypotension due to adrenal crisis is caused by distributive shock and 

intravascular volume depletion.  PAC reveals normal or high CI and normal or low 

PCWP. 

- Obstructive shock: PCWP is usually normal or low. 
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- Hypovolemic shock:  CI (cardiac index) and PCWP are typically low. 
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SHOCK 

 
- Hypovolemic shock: The left ventricle, decreased in size due to low filling volume, 

also compensates by increasing ejection fraction. 

 
- Despite the compensatory mechanisms in hypovolemic shock, cardiac output 

cannot be sustained and circulatory collapse (and death) occurs in the absence of 

aggressive volume resuscitation and control of volume loss. 

- CVP provides an estimate of cardiac preload. 

1. The CVP value can help differentiate between different types of shock: 

2. A low CVP (low preload) typically reflects hypovolemic or distributive 

shock. 

- An elevated CVP (high preload) typically reflects cardiogenic or obstructive shock. 

- Diastolic collapse (failure of ventricular filling) due to elevated right ventricular 

filling pressure is characteristic of cardiac tamponade. 

- A dilated left ventricle with apical hypokinesis and engorgement of the inferior 

vena cava are characteristics of cardiogenic shock. 

- Right ventricular dilation and hypokinesis can occur due to massive pulmonary 

embolism. If present, should be accompanied by jugular venous distension. 
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RIB FRACTURE 

 
- Left shoulder pain (with normal neuromuscular examination) is concerning for 

referred pain from the left diaphragm. Because of the intimate association 

between the diaphragm and splenic capsule, a contained splenic bleed can 

present with referred left shoulder pain prior to the onset of more significant 

abdominal symptoms. 

- Suspicion of intraabdominal organ injury should prompt CT scan of the abdomen, 

preferably with IV contrast to better visualize solid organ injury and potentially 

detect contrast "blush" (extravasation) at the site of bleeding. 

- CTA of the chest can identify injuries to the intrathoracic vasculature.  Injuries to 

major vessels (eg, aorta, subclavian vessels) are more common with fractures of 

ribs 1-3. 

MECHANICAL 

COMPLICATIONS 

OF MYOCARDIAL 

INFARCTION (MI) 

 
- IV wall rupture is pathologically similar to ventricular free wall rupture and both 

have a peak incidence around 5 days after infarction.  However, interventricular 

wall rupture causes a ventricular septal defect and not pericardial tamponade.  

Patients typically present with sudden onset of hypotension, congestive heart 
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failure (predominantly right heart failure), and a loud holosystolic murmur heard 

best at the lower left sternal border. 

- Acute peri-infarct pericarditis can occur within 1-3 days after an MI and can 

present with a pericardial friction rub with or without chest pain.  It is usually self-

limited and resolves with supportive care.  Dressler syndrome is post-MI 

pericarditis occurring weeks to months after the MI. 

ATELECTASIS - This patient likely has atelectasis of 

the left lung due to a left mainstem 

bronchial mucus plug.  Airway 

obstruction (eg, mucus, tumor, foreign 

body) creates distal air trapping in the 

alveoli. Patients typically present with 

respiratory distress (eg, dyspnea, 

tachypnea, tachycardia) and hypoxemia, 

and lung examination reveals dullness to 

percussion and absence of breath sounds 

in the affected lung area.  Chest x-ray 

demonstrates opacification of the 

affected lung area with mediastinal 

shifting toward the side of opacification.  

In addition, rib spacing becomes 

narrower in the affected hemithorax. 

Surgery (under anesthesia) and smoking increase the risk of mucus plugging.  Chest 

physiotherapy is often useful in preventing mucus plugging and can be used to 

treat relatively minor atelectasis due to mucus plugging.  Large-volume atelectasis 

typically requires bronchoscopy to remove the mucus plug. 

- Diaphragmatic perforation is usually caused by blunt abdominal trauma and 

typically presents with respiratory distress or signs of small bowel obstruction (eg, 

vomiting, colicky pain).  

- An endobronchial tumor can lead to obstructive atelectasis; however, lack of 

cough or hemoptysis and his acute presentation following surgery make bronchial 

mucus plugging more likely. 

- A large pleural effusion can cause large opacification on chest x-ray.  However, 

because the effusion is occupying space, the mediastinum will be shifted away 

from (rather than toward) the side of effusion. 

-  

- Multilobar pneumonia can cause opacification of an entire hemithorax on chest x-

ray.  However, the mediastinum does not typically shift in either direction, and 

fever and cough would be expected.  
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HYPOXEMIA 

 
- Fluid from pulmonary edema fills the alveoli and facilitates alveolar collapse.  

Alveolar ventilation (V) is zero, which results in an extreme ventilation/perfusion 

(V/Q) mismatch (right-to-left intrapulmonary shunting), causing hypoxemia.  

Because diffuse pulmonary edema prevents air from reaching the alveoli 

throughout much of the lungs (eg, >50%), an increase in the fraction of inspired 

O2 (FiO2) does not correct the hypoxemia. 

- Increased alveolar-arterial (A-a) gradient is another characteristic of pulmonary 

edema, as with any process causing V/Q mismatch 

- In contrast to hypoxemia due to diffuse pulmonary edema, hypoxemia due to 

localized intrapulmonary shunting (eg, lobar pneumonia, atelectasis) typically does 

correct with increased FiO2 because only a portion of the lungs is affected and the 

normally ventilated alveoli compensate via increased O2 transfer. 

- Large-scale dead-space ventilation (eg, massive pulmonary embolism) is the other 

major cause of hypoxemia that does not correct with supplemental O2.  Although 

alveolar ventilation is normal, there is no perfusion of large portions of the lung 

(extreme V/Q mismatch), resulting in minimal gas exchange. 

PNEUMOTHORAX 
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- Primary spontaneous 

pneumothorax (PSP): Other 

risk factors include smoking, 

Marfan syndrome, and 

thoracic endometriosis.  

- Radiographically, 

pneumothoraces are 

categorized as small (≤2 cm) 

or large.  Small 

pneumothoraces in clinically 

stable patients, such as this 

patient, can be managed with 

observation and supplemental oxygen (regardless of oxygen saturation), which 

enhances the speed of resorption.  Stable patients with large pneumothoraces 

should undergo decompression with a large-bore needle (eg, 14- to 18-gauge) 

inserted in the second or third intercostal space in the midclavicular line or at the 

fifth intercostal space in the mid or anterior axillary. Patients who are 

hemodynamically unstable should undergo emergent placement of a tube 

thoracostomy. If tube thoracostomy is not available or will be delayed, urgent 

needle decompression can be performed. 

- Chest CT scan is not necessary unless diagnostic uncertainty exists after a plain 

radiograph or if there is concern for tube thoracostomy placement or a loculated 

pneumothorax. 

- If the lung fails to adequately re-expand (eg, <90% expansion) and a persistent air 

leak is present, placement of a one-way valve, creation of a blood patch, or VATS 

can be used.  For patients with recurrence, VATS pleurodesis or chemical (eg, 

tetracycline derivative, talc) pleurodesis can be performed. 
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- When TP is suspected, 

decompression (eg, 

needle thoracostomy) 

should be performed 

immediately to 

prevent cardiovascular 

collapse.  Needle 

thoracostomy can be 

performed quickly and 

should precede 

intubation.  This is an 

important exception to 

the typical order of 

establishing the airway 

first (ie, airway, 

breathing, circulation) 

but is necessary 

because positive-

pressure ventilation 

(eg, intubation and 

mechanical ventilation) rapidly increases accumulated air and intrathoracic 

pressure, exacerbating TP and causing cardiovascular collapse.  Following needle 

decompression, tube thoracostomy is required for definitive pneumothorax 

management.  

 

HYDROTHORAX - Pleural effusions occur in almost half of patients who undergo CABG surgery.  

Most are small, asx, and benign effusions that usually develop on the left side and 

are the result of the body's reaction to surgical incision of the pleura, disruption of 

mediastinal lymphatic channels, cardiac cooling, or postoperative pericarditis.  

Post–cardiac surgery effusions that meet the following criteria can be managed 

conservatively with observation only: 

 1.  Small to moderate in size and not enlarging 

 2.  Early onset (postoperative day 1 or 2) 

 3.  Not associated with respiratory symptoms 

 

- Effusions that do not meet the above criteria should be actively investigated and 

treated because they may be due to serious post–cardiac surgery complications, 

including hemothorax, central line erosion into the pleural space, mediastinitis, 

chylothorax, and MI with heart failure. 

- The initial management of large, progressively expansive, or symptomatic pleural 

effusions should involve diagnostic thoracentesis and fluid analysis.  Chest tube 

placement may be necessary for large effusions or some effusions of infectious 

etiology; tube placement is also sometimes used in the management of 

hemothorax or pneumothorax. 

145



HEMOTHORAX - In the setting of trauma (eg, unrestrained passenger in a motor vehicle collision), 

hypovolemic shock is attributed to hemorrhage until proven otherwise.  A source of 

bleeding should be sought, with special attention directed toward compartments 

that can conceal massive, traumatic hemorrhage: the chest, abdomen/pelvis 

(including retroperitoneum), and thigh.   

- Hemothorax may result from injuries to larger intrathoracic structures (eg, aorta, 

hilar vessels) and/or smaller structures (eg, lung parenchyma, internal mammary or 

intercostal blood vessels).  Each hemithorax can hold up to 40% of the circulating 

blood volume, and massive hemothorax (>1,500 mL) can present with signs of 

hemorrhagic shock and tracheal deviation from mass effect. Tube thoracostomy 

should be performed, with immediate bloody drainage of >20 mL/kg (~1,500 mL) 

being an indication for emergent surgical thoracotomy. 

- Lung atelectasis (with collapsed alveoli) and lung contusion (with resulting alveolar 

edema) can cause tachypnea (to compensate for ventilation-perfusion mismatch) 

and tachycardia (to compensate for hypoxemia).  In addition, both may cause 

decreased breath sounds and dullness to percussion. 

ARTERIOVENOUS 

(AV) FISTULA 

- Hemodialysis access is 

commonly obtained through 

a surgically created 

arteriovenous fistula. The 

fistula forms an enlarged 

vein, which serves as an 

access point and facilitates 

adequate blood flow to and 

from the hemodialysis 

machine. 

- Marked changes in these hemodynamic parameters can lead to high-output heart 

failure; therefore, care must be taken to ensure that a surgically created 

arteriovenous fistula is not too large. 

FAT EMBOLISM 

SYNDROME (FES) 

- FES:  The condition 

can occur 24-72 

hours following 

fracture or surgical 

manipulation of 

bones that contain 

abundant marrow 

(eg, femur, pelvis).  

The marrow, 

consisting of fat and 

hematopoietic cells, 

embolizes into the 

venous circulation 

and can cause 

physical obstruction in the pulmonary capillaries.  Some of the emboli may pass 
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through the pulmonary circulation to cause microvascular occlusion in the systemic 

circulation (eg, brain, dermal capillaries).  The circulating fat globules likely also 

induce a systemic inflammatory response that further contributes to microvascular 

dysfunction. 

- Patients with FES classically have the triad of respiratory distress (eg, tachypnea, 

hypoxemia), neurologic dysfunction (eg, confusion), and a petechial rash; however, 

the rash is present in less than half of cases.  Thrombocytopenia may occur due 

to platelet adherence and aggregation to circulating fat globules.  Patients typically 

develop pulmonary edema (scattered ground glass opacities; mimicking ARDS) 

after 24-48 hours, evidenced in this patient by bilateral ground-glass opacities on 

chest CT.  No pulmonary arterial filling defects are seen because the emboli 

obstruct the pulmonary capillaries and are too small to be detected on CT. 

- Aspiration pneumonitis → fever, leukocytosis 

- DRESS: seen with certain antiepileptic medications (eg, lamotrigine, CBZ); however, 

levetiracetam is not a common culprit.  

Patients may have respiratory distress 

and confusion due to systemic organ 

involvement, but a macular rash is 

also expected as it is the most 

common manifestation of DRESS.  

- Pulmonary contusion results from 

chest trauma and involves localized 

pulmonary edema at the site of injury.  

The edema can take ~24 hours from 

the time of injury to develop; 

however, it is not expected to occur in a diffuse, scattered pattern. 

CORONARY 

ARTERY BYPASS 

GRAFT (CABG) 

COMPLICATIONS 

Sternal dehiscence: a complication of cardiac surgery that occurs when the 2 

approximated edges of the bony sternum separate, typically due to loosening or 

fracture of the suture wire.  It can occur with or without the involvement of superficial 

soft tissues (ie, superficial dehiscence) or concurrent deep wound infection (ie, 

mediastinitis).  Patients may have mild pain or sensation of chest wall instability and 

"clicking" with chest movement.  The diagnosis can be made radiographically (eg, 

displaced sternal wires) or clinically; palpable rocking or clicking of the sternum 

confirms the diagnosis. 

 

Risk factors are related to impaired wound healing.  Obesity, macromastia (large 

breasts), and the sequelae of chronic obstructive pulmonary disease (eg, barrel chest 

deformity, chronic cough) increase tensile forces on the wound closure, predisposing 

patients to sternal separation.  Internal thoracic artery harvesting can result in sternal 

ischemia, whereas patients with diabetes or who smoke are at risk for poor wound 

healing and infection. 

 

Sternal dehiscence is a surgical emergency and requires urgent surgical exploration, 

debridement, and sternal fixation to prevent cardiac damage from loose wire or bone 
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fragments.  Patients without evidence of underlying infection can undergo rewiring or 

sternal plate placement to stabilize the sternum. 

 

Sternal dehiscence is a surgical emergency and clinical observation without surgical 

intervention risks increases in patient morbidity and mortality. 

 

Compressive sternal dressings and negative pressure wound therapy are frequently 

used in patients with sternal wound failure to protect the wound and speed its healing.  

However, this patient has palpable rocking of the sternum consistent with sternal 

dehiscence and therefore requires surgical intervention and sternal fixation to prevent 

cardiac injury. 

 

Blood and wound cultures and broad-spectrum intravenous antibiotics are indicated if 

there is concern for infection; however, empiric oral antibiotics should be avoided due 

to the high mortality risk associated with deep sternal wound infection.  In addition, 

this patient does not have signs of infection (ie, fever, chills, erythema on examination), 

and fixation of the mobile sternum is more appropriate. 

---------------------------------------------- 

Wound dehiscence after CABG is a relatively common complication, and management 

is determined by the extent of tissue involvement. 

1. Soft tissue dehiscence occurs when only the superficial tissues (eg, skin, 

muscle) separate.  There are no signs of sternal instability or systemic illness; 

local wound care or debridement followed by primary closure is indicated. 

2. Sternal dehiscence occurs with separation of the edges of the approximated 

sternum and may occur with or without soft tissue dehiscence.  Sternal 

instability and nonunion is characterized by "clicking" or "rocking" on sternal 

palpation.  It is a surgical emergency and requires sternal rewiring to prevent 

cardiac trauma. 

 

A high-mortality complication of dehiscence is deep tissue infection (mediastinitis), 

due to either contiguous spread of superficial infection or intraoperative deep tissue 

contamination.  Although it classically presents with systemic symptoms (eg, fever, 

tachycardia), chest pain, chest wall edema/crepitus, and purulent wound discharge, 

atypical presentations can occur; therefore, any patient with significant sternal wound 

drainage should be evaluated with chest and sternal imaging (eg, mediastinal fluid 

collections or pneumomediastinum on CT scan).  Management includes emergency 

surgical debridement, tissue cultures, and empiric intravenous antibiotics. 

- Patients with uncontrolled diabetes are more likely to develop postoperative 

wound complications 

- Topical and oral antibiotics do not have a role in the initial management of 

postoperative wound infection due to the risks of underlying deep tissue infection.  

Broad-spectrum intravenous antibiotics should be initiated if mediastinitis is 

suspected, but in this hemodynamically stable patient with no signs of sternal 
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instability, imaging and cultures should be pursued first to confirm the diagnosis 

and guide management. 

…………………………………………………….. 

- Acute mediastinitis, a possible complication of cardiac surgery that is usually due to 

intraoperative wound contamination.  Mediastinitis can complicate up to 5% of 

sternotomies.  Patients typically present post-operatively (usually within 14 d) with 

fever, tachycardia, chest pain, leukocytosis, and sternal wound drainage or purulent 

discharge. 

- CXR usually shows a widened mediastinum in non-postoperative mediastinitis, 

but this can also be seen in postoperative mediastinitis after cardiac surgery.  The 

diagnosis is usually clinically made and confirmed during surgery when pus is 

noted in the mediastinum.  Postoperative mediastinitis requires drainage, 

surgical debridement with immediate closure, and prolonged antibiotic 

therapy.  Antibiotics alone do not appropriately treat mediastinitis. Acute 

mediastinitis has a mortality rate of 10%–50%, even with appropriate treatment. 

- A-fib commonly (up to 15%–40%) occurs within a few days after CABG and is 

usually self-limited, with resolution in <24 hours.  Rate control with beta-

blockers or amiodarone is best.  Anticoagulation and/or cardioversion is 

reserved for patients with a-fib lasting >24 hours after CABG.  Of the patient 

requires immediate surgery anticoagulation should not be given. 

- Postpericardiotomy syndrome can present with fever, leukocytosis, tachycardia, and 

chest pain.  However, it is usually autoimmune and occurs a few weeks following a 

procedure with a pericardium incision.  NSAIDs or steroids treat the inflammation, 

and pericardial puncture is indicated if tamponade occurs. 

Post–cardiac injury (Dressler) syndrome (PCIS) 

Risk 

factors 

• MI 

• Cardiac surgery or trauma 

• PCI 

Clinical 

features 

• Latent period of several weeks to months 

• Pleuritic chest pain, fever, leukocytosis 

• CXR: pleural effusion ± enlarged cardiac silhouette 

• Echocardiography: pericardial effusion 

Treatment 
• NSAIDs + colchicine 

• Corticosteroids in refractory disease 

Prognosis 
• Usually self-limited disease course 

• May cause chronic/recurrent disease leading to constrictive pericarditis 

This patient with pleuritic chest pain occurring several weeks after coronary artery 

bypass graft (CABG) surgery most likely has acute pericarditis due to post–cardiac 

injury (Dressler) syndrome (PCIS). This condition results from immune-complex 

deposition in the pericardium and pleura that can occur following any event or 

intervention (eg, MI, CABG surgery, percutaneous coronary intervention [PCI]) that 

facilitates immune system exposure to cardiac antigens. PCIS is characterized by 
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a latent period of several weeks to months from the time of cardiac injury to 

presentation of symptoms. 

PCIS presents like other types of acute pericarditis; in addition to pleuritic chest pain, 

patients may have fever, leukocytosis, and elevated inflammatory markers (eg, ESR, 

CRP). ECG findings are usually nonspecific, but may demonstrate the classic widespread 

ST-segment elevation associated with acute pericarditis. Pericardial effusion is usually 

present and should be evaluated with echocardiography. 

The diagnosis is made based on a consistent clinical picture. Treatment of PCIS is 

usually with NSAIDs plus colchicine; corticosteroids are reserved for cases refractory 

to initial therapy. Colchicine monotherapy can also be effective in preventing PCIS 

when administered following cardiac surgery. The course of PCIS is typically self-

limited; however, a small percentage of patients can experience a chronic course with 

multiple disease recurrences that can lead to constrictive pericarditis. 

……… 

Bacterial mediastinitis, a serious complication of CABG surgery, usually presents with 

fever, chest pain, and incisional purulence, dehiscence, or crepitus within 2 weeks of 

surgery. It is unlikely in a patient with a normal wound appearance 6 weeks after 

cardiac surgery. 

Hemopericardium can result from ventricular free wall rupture following myocardial 

infarction.  It typically leads to cardiac tamponade, which is unlikely in the absence of 

hypotension. 

Venous graft failure following CABG surgery typically presents with a recurrence of 

symptoms of stable angina (eg, exertional pressure-like chest pain).   

Viral infection is considered the MCC of acute pericarditis, but PCIS is more likely in 

this patient who had CABG surgery 6 weeks ago. 
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EHLER-DANLOS 

SYNDROME (EDS) 

 
- Although manifestations vary depending on the genetic mutation, most cases are 

marked by ≥1 of the following: 

1. Joint hypermobility/laxity, which may result in multiple joint dislocations 

2. Skin hyperextensibility, which allows skin to stretch ≥4 cm 

3. Tissue fragility, which leads to easy bruising and spontaneous organ rupture 

4. Poor wound healing, which leads to the formation of wide, atrophic scars 

("cigarette paper–like") 

- Confirmation of EDS generally requires referral to a clinical geneticist 
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BLUNT 

THORACIC 

AORTIC INJURY 

(BTAI) 

 
- Patients who undergo rapid deceleration (eg, motor vehicle collision, fall >3 m [10 

ft]) are at risk for blunt thoracic aortic injury (BTAI).  Complete aortic rupture (ie, 

full-thickness tearing through intimal, medial, and adventitial layers) typically results 

in rapid exsanguination and death prior to hospital arrival. 

- Although external signs of blunt chest trauma (eg, bruising, steering wheel imprint) 

are concerning for BTAI, there are no clinical findings specific for aortic injury.  

Chest x-ray findings suggestive of BTAI include a widened mediastinum, abnormal 

(eg, enlarged) aortic contour, and/or left-sided effusion due to hemothorax (which 

explains this patient's diminished breath sounds on the left).  Concomitant injuries 

(eg, rib fractures) may be present.  Diagnosis of BTAI can be confirmed via CT 

angiography for hemodynamically stable patients or transesophageal 

echocardiography (likely in the operating room) for unstable patients.  Although 

hemodynamic support (eg, fluids, blood products) is indicated in hypotensive 

patients, systolic blood pressure is generally kept at <100 mm Hg to prevent injury 

extension and rebleeding while awaiting emergent operative repair. 

- Rapid deceleration exerts stretching, shearing, and torsional forces capable of 

rupturing the aorta.  The aortic isthmus—the transition zone between the relatively 

mobile ascending aorta/arch and the fixed descending aorta—is particularly 

vulnerable to these forces and the most common site of BTAI. 

-  
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- Complete aortic rupture (ie, tear of the intima, media, and adventitia) typically 

results in rapid exsanguination and death.  This patient who survived the fall likely 

has an incomplete rupture (ie, tear of the intima ± media), which may result in: 

• Creation of a secondary, false lumen similar to aortic dissection 

• Creation of an obstructive intimal flap or intramural hematoma that impedes 

distal blood flow (pseudocoarctation), resulting in proximal hypertension 

and distal hypotension (eg, upper extremity hypertension with diminished 

femoral pulses) 

• Expansion of the adventitia under high-flow pressure, causing 

compression/stretching of surrounding structures such as the left 

recurrent laryngeal nerve (eg, hoarse voice) 

- CTA of the chest is highly sensitive and specific for thoracic aortic injury and is 

readily available.  TEE can also evaluate the thoracic aorta but requires an 

experienced echocardiographer.  TTE does not adequately visualize the thoracic 

aorta, which progressively becomes a more posterior anatomical structure (closer 

to the esophagus) as it arches and transitions into the descending aorta. 

Incomplete rupture should prompt emergent surgical evaluation. 

- Bronchial rupture → severe pneumothorax, pneumomediastinum, subcutaneous 

emphysema (palpable crepitus), and/or audible crunch on cardiac auscultation (ie, 

Hamman sign, from pneumomediastinum). 

- Myocardial contusion can cause hypotension and tachycardia but is classically 

accompanied by arrhythmia or new bundle branch block 

- Chest x-ray findings of esophageal rupture may include widened mediastinum and 

pleural effusion (from accumulation of leaked esophageal contents).  However, 

sudden-onset shock shortly after the insult makes BTAI much more likely.  

Mediastinitis from untreated esophageal rupture can result in septic shock but 

typically develops over hours to days (rather than minutes). 

- Although esophageal rupture can occur with blunt chest trauma and cause severe 

chest and back pain, it does not cause differential blood flow between the upper 

and lower extremities. 

- Flexible bronchoscopy visualizes the proximal airway lumen and can diagnose 

tracheobronchial injury 

- …………………………………………………………………… 
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- This patient with a fall >3 m [10 ft] followed by rapid deceleration (landing on 

pavement) is at risk for blunt thoracic aortic injury (BTAI) because the abrupt 

change in velocity exerts a combination of stretching, shearing, and torsional forces 

capable of rupturing the aorta.  Patient presentation depends on the degree of 

aortic rupture; those with an incomplete rupture (as with this patient) may be 

normotensive to hypertensive (due to sympathetic response) and may initially 

appear stable even though they have a life-threatening injury. 

- All patients with blunt chest trauma require a chest x-ray after primary trauma 

survey.  Although patients with BTAI may have a normal chest x-ray, findings 

concerning for BTAI include: 

1. Widened mediastinum or abnormal aortic contour (eg, enlarged aortic knob) 

from either an intimal tear (creating a secondary, false lumen similar to aortic 

dissection) or incomplete rupture of the intima and media (where the adventitia 

expands under high-flow pressure) 

2. Left-sided effusion (ie, hemothorax) from aortic bleeding into the thorax 

- Diagnosis can be confirmed via CT angiography for hemodynamically stable 

patients or transesophageal echocardiography (likely in the operating room) for 

unstable, hypotensive patients. 

- Diaphragmatic rupture may cause a mass-effect mediastinal shift (but not 

widening). 

- Left ventricular aneurysm appears as a prominence or bulge along the left heart 

border, not as a widened mediastinum. 

- Myocardial contusion has no specific chest x-ray findings, although sternal fracture 

should raise suspicion.  It is typically diagnosed by ECG (showing arrhythmia or new 

bundle branch block) or echocardiography (showing wall motion abnormality or 

decreased contractility). 

- Pulmonary contusion causes parenchymal hemorrhage and edema that manifests 

as irregular, nonlobular opacities. 
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- Tracheobronchial disruption may cause mediastinal widening due to rapid efflux of 

air from the injured tracheobronchial tree; however, air would be visualized as 

pneumomediastinum.  In addition, pneumothorax and/or subcutaneous 

emphysema would likely be present.

 
HEMOPTYSIS 

 
- In pts from TB-endemic area (e.g., Mexico, india, china…) and typical radiographic 

abnormalities (eg, patchy or nodular opacity, multiple nodules, cavity) involving the 

apical-posterior segments of the upper lobes. If the pt is stable → Respiratory 

Isolation PLUS Sputum analysis. Respiratory isolation should be continued until the 

diagnosis of tuberculosis can be confirmed or refuted by additional testing (eg, 

acid-fast bacilli smear and culture). 

- Bronchoscopy should be performed to directly visualize and control the site of 

bleeding in patients with massive hemoptysis (>600 mL/day or 100 mL/hr).  This 

patient is stable, and sputum analysis would be the next appropriate step. 

155



- Endotracheal 

intubation should be 

performed to protect 

the airway in patients 

with hemoptysis who 

are hemodynamically 

unstable or have 

poor gas exchange, 

severe dyspnea, or 

massive hemoptysis. 

- The greatest danger 

in massive 

hemoptysis is not 

exsanguination but 

asphyxiation due to 

the airway flooding 

with blood.  Initial 

management 

involves establishing 

an adequate patent 

airway, maintaining 

adequate ventilation 

and gas exchange, 

and ensuring 

hemodynamic stability.  The patient should be placed with the bleeding lung in the 

dependent position (lateral position) to avoid blood collection in the airways of the 

opposite lung. 

- Bronchoscopy is the initial procedure of choice in such patients as it can localize the 

bleeding site, provide suctioning ability to improve visualization, and include other 

therapeutic interventions (eg, balloon tamponade, electrocautery). 

- High-resolution CT scan of the chest can be used in patients with mild-to-moderate 

hemoptysis to better visualize the underlying lung pathology.   

- FFP should be given to patients with known or suspected coagulopathy (eg, INR 

>1.5) as the cause of hemoptysis.   

- Pulmonary arteriography should be performed when there is persistent bleeding 

and the initial bronchoscopy is unable to localize the source.  It can precisely 

identify the bleeding vessels and be used for therapeutic embolization to stop the 

bleeding. 

- Urgent thoracotomy and surgical intervention are reserved for patients with 

unilateral bleeding who continue to bleed despite initial bronchoscopy and/or 

pulmonary artery embolization. 

ATELECTASIS - Atelectasis is one of the most common postoperative pulmonary complications and 

is particularly common after abdominal and thoracoabdominal surgery.  Following 

such surgeries, pain and changes in lung compliance can cause impaired cough and 
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shallow breathing.  Shallow inhalations limit recruitment of alveoli at the lung 

bases, and weak cough predisposes to small-airway mucus plugging.  This results in 

hypoxia (low pO2), which stimulates an increase in respiratory rate, causing low 

pCO2. 

- Atelectasis can be asx or manifest as increased work of breathing.  It is most likely 

to occur after the second postoperative night to the fifth postoperative night.  

Radiologic findings demonstrate loss of lung volume due to the collapse of lung 

tissue.  Adequate pain control, deep-breathing exercises, directed coughing, early 

mobilization, and incentive spirometry decrease the incidence of postoperative 

atelectasis. 

- General anesthesia impairs laryngeal defenses, predisposing to aspiration of gastric 

contents.  Residual effects of general anesthesia can also cause hypoventilation.  

Both the aspiration and residual anesthetic effects usually appear within the first 

few hours after surgery, often before the patient leaves the perioperative unit.  

Signs and symptoms of aspiration generally include sudden-onset dyspnea, cough, 

fever, and rhonchi/crackles on examination. 

- Bronchospasm is common in the postoperative period, particularly in patients with 

underlying chronic obstructive pulmonary disease or asthma.  Wheezing and 

dyspnea would be expected in addition to hypoxemia. 

- Diaphragmatic paralysis may occur as a consequence of phrenic nerve injury from 

thoracic surgery, cervical manipulation, or tumor compression but is less likely 

during abdominal surgery.  Unilateral diaphragmatic paralysis is often 

asymptomatic.  Bilateral diaphragmatic paralysis causes hypoxemia; rapid, shallow 

breathing; orthopnea; and even respiratory failure. 

RETROPERITONE

AL HEMATOMA 

- Retroperitoneal hematoma due to bleeding from the arterial access site (with 

retroperitoneal extension): Local vascular complications at the catheter insertion 

site - bleeding, hematoma (localized or with retroperitoneal extension), arterial 

dissection, acute thrombosis, pseudoaneurysm, or AVF formation - are the MC 

complications of cardiac catheterization.  Most hemorrhage or hematoma 

formation occurs within 12 hours of catheterization. 

- Patients with hematoma present with localized discomfort and/or swelling of the 

soft tissue.  If the arterial puncture site is above the inguinal ligament, the 

hematoma can extend into the retroperitoneal space, even with minimal visible 

localized hematoma, and present with sudden hemodynamic instability and 

ipsilateral flank or back pain.  Diagnosis is confirmed with non-contrast CT scan 

of abdomen and pelvis or abdominal ultrasound.  Treatment is usually 

supportive, with: 

1. intensive monitoring,  

2. bed rest, and  

3. IV fluids or blood transfusion.   

Surgical repair of hematomas or retroperitoneal hemorrhage is rarely required. 

- Since local hematoma formation is not uncommon, patients should be advised to 

avoid strenuous activity or lifting heavy objects for 1-week post 

catheterization.  Radial artery approach leads to fewer local vascular 
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complications, which has led to an increasing number of cardiac catheterizations 

being performed via this approach. 

CENTRAL 

VENOUS 

CATHETER (CVC) 

- A CVC is commonly used for the administration of critical care medications (eg, 

pressors, hypertonic saline) and in the setting of difficult vascular access or need for 

long-term medication (eg, chemotherapy).  The preferred points of central venous 

access are the internal jugular vein (typically by ultrasound guidance) or the 

subclavian vein (typically by anatomic landmark guidance).  CVC complications 

occur in up to 15% of cases, and many are due to inappropriate catheter 

placement. 

 

- The ideal placement of a CVC tip is in the lower superior vena cava.  Tip placement 

in smaller veins (eg, subclavian, jugular, azygous) predisposes to venous 

perforation.  In addition, inappropriately placed catheter tips may cause lung 

puncture, leading to pneumothorax, or myocardial perforation, leading to 

pericardial tamponade.  Arterial (eg, subclavian) puncture is also a risk, particularly 

in the absence of ultrasound guidance. 

 

- Confirmatory chest x-ray may be omitted in the setting of an uncomplicated (eg, 

first needle insertion, no resistance to catheter advancement) ultrasound-guided 

CVC placement.  Otherwise, a portable chest x-ray should be performed 

immediately following CVC placement to facilitate timely recognition of a 

misplaced catheter tip, identify possible injury (eg, pneumothorax), and prevent 

exacerbation of injury (eg, infusion of fluid into the pericardial space).  Visualization 

of the catheter tip just proximal to the angle between the trachea and right 

mainstem bronchus confirms appropriate placement. 

 

- In this patient, catheter tip location should be confirmed prior to the administration 

of medications (eg, antibiotics) or fluids. 

 

- Bedside echocardiography may determine the position of a CVC tip and detect a 

pneumothorax but only if performed by an experienced operator.  Chest x-ray is 

the standard of care as it is more practical and reliable. 

 

- A CVC may trigger cardiac arrhythmias if inserted too far into the right atrium.  

Patients in critical care settings are typically on continuous telemetry that will detect 

cardiac arrhythmia.  In the absence of continuous telemetry, patients should be 

monitored for hemodynamic instability (eg, tachycardia, hypotension) during and 

after catheter placement, but routine ECG is not indicated. 
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ACUTE 

RESPIRATORY 

FAILURE AFTER 

TRANSFUSION 

 
- TRALI is a rare but life-threatening complication of blood product transfusion 

marked by the massive release of cytokines, ROS, and other inflammatory 

mediators from neutrophils in the pulmonary vasculature in response to transfused 

blood components.  Manifestations begin within a few hours of transfusion 

initiation and include acute, inflammatory pulmonary edema with hypoxia, 

tachypnea, and bilateral pulmonary infiltrates.  Fever, tachycardia, and 

hypotension (like shock) also commonly occur.  Treatment includes immediate 

cessation of the transfusion and ventilatory support.  Some patients recover 

within 24-48 hours, but up to 50% die. 

- Anaphylactic transfusion reaction most often occurs in those with IgA deficiency 

due to the reaction of anti-IgA antibodies with transfused blood.  Respiratory 

distress and hypotension are common, but patients also have hives, wheeziness, 

stridor, and/or angioedema. 

- Transfusion-transmitted bacterial infection is associated with high fever, rigors, 

tachycardia, and hypotension. 

DIAPHRAGMATIC 

INJURY 

 
- A patient experienced blunt thoracoabdominal trauma (MVA, anterior chest wall 

bruises) resulting in hemopneumothorax that required chest tube placement.  He 

now has continued shortness of breath despite appropriate chest tube drainage.  A 

repeat chest x-ray shows that the chest tubes (shown in green) are in place; 
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however, the nasogastric tube (shown in blue), correctly positioned along the 

greater curvature of the stomach, is located abnormally in the left hemithorax.  This 

presentation is consistent with diaphragmatic hernia. 

- Blunt thoracoabdominal trauma causes diaphragmatic rupture by a sudden 

increase in pressure that creates large radial tears or avulsion from side wall 

attachments.  The diaphragmatic defect allows migration of intra-abdominal 

contents into the chest (ie, diaphragmatic hernia) with resulting symptoms due to 

lung compression (eg, respiratory distress) or bowel obstruction (eg, nausea, 

vomiting, abdominal pain).  Most patients with diaphragmatic rupture require 

immediate treatment, often with associated injuries.  However, some patients with 

smaller ruptures can have a delayed presentation (as seen in this case) when 

defects enlarge over time. 

- Diagnosis is made with imaging.  Chest x-ray may show abdominal organs within 

the chest (with or without mediastinal deviation) but is typically nondiagnostic 

(elevation of the hemidiaphragm may be the only abnormal finding).  CT scans of 

the chest and abdomen are usually required to confirm the diagnosis.  Patients 

require surgical repair because diaphragmatic hernia can potentially result in 

intestinal strangulation and death. 

-  

CARDIAC 

MYXOMA 

 
- MC primary cardiac neoplasm 

- Fragments of a left atrial myxoma can embolize into the systemic circulation, 

leading to stroke or other acute ischemia (eg, limb, mesenteric). 

- Left atrial myxomas frequently obstruct blood flow from the left atrium to the left 

ventricle, leading to a murmur mimicking that of mitral stenosis (ie, middiastolic 

rumble at the apex).  The obstruction can also lead to decreased cardiac output 

that manifests as dyspnea, lightheadedness, or syncope.  Because the mass is 

typically mobile, obstructive symptoms may be transient and influenced by position 

(ie, mitral obstruction is exacerbated by upright posture but is alleviated by lying 

down); tumor movement occasionally causes a characteristic "tumor plop" sound at 

the end of diastole on auscultation.  In addition, some myxomas can produce 

cytokines (eg, IL-6) that lead to systemic inflammation (evidenced by an elevated 

erythrocyte sedimentation rate) and constitutional symptoms (eg, fever, weight 

loss). 
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- The diagnosis is typically established by echocardiography.  Prompt surgical 

resection is recommended to minimize the risk of embolization and sudden cardiac 

death (due to impaired cardiac output). 

……………………………………. 

- Although infective endocarditis can cause fever, weight loss, and systemic 

embolization, echocardiography typically shows valvular vegetations rather than an 

intracardiac mass in the atrium (as seen in this patient).  In addition, infective 

endocarditis typically causes a regurgitant rather than stenotic murmur 

- Myxomatous valve degeneration → Midsystolic click rather than middiastolic 

rumble 

ACUTE LIMB 

ISCHEMIA (ALI) 

Acute arterial occlusion can result 

from 1 of 3 major causes:  

embolus from a cardiac or 

arterial source, arterial 

thrombosis, or iatrogenic or 

direct blunt trauma to the artery. 

It occurs mostly due to 

thromboembolic occlusion from 

LA thrombus due to A-fib in a 

patient with preexisting 

peripheral vascular disease 

(multiple risk factors, intermittent 

claudication, diminished pulses). 

 

LE>UE. Potential cardiac sources of emboli include left atrial thrombus due to atrial 

fibrillation, left ventricular thrombus following an anterior myocardial infarction, 

infective endocarditis (ie, septic emboli), and thrombus from prosthetic valves. 

 

Patients with suspected acute arterial occlusion leading to an immediately-threatened 

limb (sensory loss, rest pain, muscle weakness) should be immediately started on 

anticoagulation while further diagnostic procedures are performed.  IV Heparin 

prevents further thrombus propagation and thrombosis in the distal arterial and 

venous circulation. 

……. 

- Arterial Doppler study or duplex ultrasonography can identify the presence and 

location of acute arterial occlusion; however, the clinical suspicion for acute embolic 

occlusion in this patient is so high that anticoagulation initiation should not be 

delayed while obtaining additional confirmatory testing. 

- Arterial thrombosis usually develops at the site of an atherosclerotic plaque in 

patients with preexisting peripheral vascular disease.  Due to the presence of 

collateral circulation in these patients, limb ischemia manifestations are typically 

less severe than they are in patients with an acute embolus.  In addition, pulses are 

often diminished in both extremities in patients with peripheral vascular disease. 
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- DVT: dull and aching in contrast to the severe, sudden-onset pain seen with acute 

arterial occlusion. 

A patient likely has peripheral artery disease (PAD) given his risk factors (eg, smoking, 

hypertension, hyperlipidemia), symptoms (eg, rest pain that improved with dangling), 

and clinical findings (eg, shiny, hairless legs).  In patients with PAD, atherosclerosis of 

peripheral arteries (eg, popliteal artery) may be complicated by plaque disruption. 

This can lead to thrombosis and acute-on-chronic limb ischemia (eg, mottling, 

coolness, prolonged capillary refill, paresis). 

In contrast to patients without PAD who develop ALI (eg, due to arterial embolus 

from a-fib) and typically have abrupt onset of the classic 6 Ps of ischemia, those with 

existing PAD who develop acute-on-chronic limb ischemia (eg, due to thrombosis 

from plaque disruption) often lack these classic features or develop them more 

slowly (eg, over 1 day). This is because preexisting collateral circulation, which 

formed in response to progressive accumulation of atherosclerosis in the primary 

arterial circulation (eg, popliteal artery), can supply some perfusion to the affected 

distal limb, as in a patient with prolonged but not absent capillary refill. Even with 

collateral circulation, distal limb perfusion is still typically inadequate; therefore, 

most patients with acute-on-chronic limb ischemia require emergency 

intervention (eg, IV heparin infusion, thrombolysis, thrombectomy). 

……….. 

Thromboangiitis obliterans, a tobacco-associated vasculitis, can lead to extremity 

ischemia, pain, and discoloration.  However, symptoms typically begin distally (eg, 

digital ischemia) before progressing proximally.  In addition, patients are typically 

age <45 and often have normal distal pulses. 

EXTREMITY 

VASCULAR 

TRAUMA 

The initial evaluation and management of patients with severe extremity injury includes 

hemorrhage control, radiography of skeletal injuries, and evaluation of the 

neurovascular bundle.  Vascular assessment should focus on identifying hard signs of 

injury, including: 

1. Observed pulsatile bleeding 

2. Presence of a bruit or thrill over the injury 

3. Expanding hematoma 

4. Signs of distal ischemia (eg, absent pulses, cool extremities) 

- If the area of damage is unclear, arteriography can be performed intraoperatively to 

clarify anatomy. 

- If hard signs are absent, further evaluation for soft signs (eg, history of hemorrhage, 

diminished pulses, bony injury, neurologic abnormality) should occur.  If present, 

these signs indicate the need for additional testing such as the injured extremity 

index (similar to ankle-brachial index), which involves comparing the systolic 

occlusion pressure distally in an injured extremity to the occlusion pressure at a 

proximal site in an uninjured extremity.  If the index is abnormal (<0.9), patients 

should be considered for CT scan or conventional arteriography and surgery in 

conjunction with management of other injuries (eg, bony damage) 
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-   Compression dressing should 

be considered during out-of-

hospital management, and 

prophylactic antibiotics are 

important in cases of open 

fractures.  However, neither is 

definitive or appropriate for 

hospitalized patients with clear 

evidence of vascular injury and 

hemodynamic instability. 

- Doppler USG can be an 

acceptable alternative to 

angiography in selected 

settings if performed by 

experienced providers.  

However, when hard signs of 

vascular injury are present, it 

would not be the next step. 

ANESTHESIA Laparoscopy →  CO2 is introduced into the abdomen via a needle or port, with 

continuous monitoring of intraabdominal pressure. Pressure → stimulate peritoneal 

stretch receptors → increased vagal tone.  Close monitoring is required as patients may 

develop severe bradycardia, atrioventricular block, and sometimes asystole.  The 

increased intraabdominal pressure can also cause a mechanical increase in systemic 

vascular resistance leading to elevations in blood pressure. 

- CO2 gas embolization is a rare complication of CO2 insufflation, usually resulting 

from inadvertent insertion of the insufflation needle directly into an artery, vein, or 

organ (eg, liver).  Affected patients typically develop end-organ infarction (arterial 

embolism) or hypotension and obstructive shock (venous embolism).  Severe 

bradycardia and atrioventricular block are not expected. 

- Agents used for general anesthesia (eg, propofol) commonly have a cardiac 

suppressive effect; therefore, inadequate anesthesia is expected to cause 

tachycardia rather than bradycardia. 

 

- Systemic absorption of intraabdominal CO2 can occur during laparoscopic 

procedures, leading to an increase in blood PaCO2.  This causes peripheral 

vasodilation with a reflexive increase in heart rate. 
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MECHANICAL 

VALVE 

 
rosthetic valve dysfunction (PVD), which most commonly occurs in the following forms: 

 

Paravalvular leak (regurgitation around the valve):  more commonly occurs with 

mechanical (rather than 

bioprosthetic) valves and 

results from dehiscence of the 

valve from the aortic or mitral 

annulus, often due to annular 

degeneration or underlying 

infective endocarditis.  

Transvalvular regurgitation 

(regurgitation through the 

valve):  more commonly affects 

bioprosthetic (rather than 

mechanical) valves and can 

result from cusp degeneration 

or occasionally valvular thrombus that impairs valve closure.  Patients are often initially 
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asymptomatic but can develop severe heart failure; those with significant regurgitation 

generally have a poor prognosis. 

PVD can also involve valvular obstruction (stenosis), which typically results from 

valvular thrombus or cusp malfunction (ie, failed opening) and presents with a 

characteristic stenotic, rather than a regurgitant, murmur. 

 

- The best initial evaluation for PVD is echocardiography, which allows visualization 

of the valve and surrounding anatomy.  Depending on the cause and extent of 

dysfunction, further studies and possible surgical intervention may be indicated.  

- PVD can cause mechanical damage to red blood cells (as they are passing through 

the malfunctioning valve) and lead to macroangiopathic hemolytic anemia.  

Complete blood count and peripheral blood smear (revealing schistocytes) are used 

for diagnosis.  However, significant anemia is unlikely in this asymptomatic patient; 

in addition, mild hemolysis may be seen normally with a prosthetic valve, also 

making a peripheral smear less helpful.  

TRICUSPID 

REGURGITATION 

(TR) 

- Severe tricuspid regurgitation (TR) due to an adverse effect of permanent 

pacemaker:  The RV lead of a transvenous implantable pacemaker or cardioverter-

defibrillator passes through the SVC into the RA and then through the TV to 

terminate in the endocardium of the RV.  Damage to the tricuspid valve leaflets or 

inadequate leaflet coaptation can occur, leading to severe TR in 10%-20% of 

patients. 

 

- Chronic, severe TR typically presents 

with right-sided HF.  Patients can 

have distended jugular veins, 

pulsatile and tender hepatomegaly, 

abdominal distension with ascites, 

and lower extremity edema.  

Cardiac examination typically reveals 

RV heave and a holosystolic 

murmur best heard at LSB; the 

murmur intensifies with maneuvers 

that increase RV preload (eg, deep 

inspiration, leg raise).  The diagnosis 

of TR is confirmed by echo. 

- Mitral chordal rupture is not 

associated with pacemaker placement 

as the leads do not cross the mitral 

valve (even in a biventricular 

pacemaker).  Spontaneous rupture 

can occur due to myxomatous degeneration in patients with mitral valve prolapse; 

the typical presentation is with prominent pulmonary edema and a holosystolic 

murmur heard at the cardiac apex. 
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- Pulmonic valve stenosis MCly occurs as a congenital defect and is often 

asymptomatic; however, some patients develop right-sided heart failure.  Physical 

examination typically reveals a systolic ejection murmur best heard at the left upper 

sternal border; as with TR, the murmur intensifies with increases in right ventricular 

preload. 

- VSD → palpable thrill and a harsh holosystolic murmur with maximal intensity at 

the left midsternal border. 

AORTIC 

STENOSIS (AS) 

/////////////////// 

**** 

 
- Severe aortic stenosis (AS) is diagnosed based on aortic jet velocity or mean 

transvalvular pressure gradient; in most cases the valve area is ≤1 cm2, but valve 

area is not considered for diagnosis.  Physical examination findings that suggest 

severe AS include a late-peaking, crescendo-decrescendo systolic murmur best 

heard at the right upper sternal border and diminished and delayed pulses (pulsus 

parvus et tardus).  Patients with severe AS often have symptoms of angina, 

syncope/presyncope, or heart failure (eg, dyspnea). 

- Surgical aortic valve replacement (AVR) should be considered in patients with 

severe AS and ≥1 of the following criteria: 

1. Presence of symptoms attributable to AS:  Patients with symptomatic, 

severe AS have a relatively high risk of sudden cardiac death. 

2. LVEF <50%, regardless of symptoms:  A depressed LVEF is often due to 

excessive afterload created by the stenotic valve, and it frequently normalizes 

with AVR. 

3. Undergoing other cardiac surgery (eg, CABG):  The valve can be repaired 

concomitantly. 

- The definition of severe AS encompasses many patients who are asymptomatic 

because it was designed to identify nearly all patients who may benefit from AVR 

(high SN).  Some of these patients are truly asymptomatic.  Others lack symptoms 

only because of a sedentary lifestyle; when subjected to exertion (eg, stress testing) 

they have typical severe AS symptoms. 

- Serial echocardiography is appropriate in patients with severe AS who are truly 

asymptomatic and have normal LVEF 

- Severe AS is a progressive disease that requires either prompt AVR or close 

monitoring 

- Severe AS creates a tenuous hemodynamic situation because adequate preload is 

required to maintain cardiac output and adequate diastolic pressure is required to 
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maintain coronary artery perfusion.  This limits the use of medical therapy because 

diuretics (eg, furosemide) reduce preload and vasodilators (eg, amlodipine, 

hydralazine, ACE inhibitors) reduce diastolic pressure, often precipitating clinical 

decompensation.  Cardiac exercise programs are also of limited benefit.  AVR is the 

only therapy proven to improve survival in patients with severe AS. 

BLUNT CARDIAC 

INJURY (BCI) 

 
- BCI can induce myocardial edema, hemorrhage, and necrosis capable of causing a 

spectrum of structural, ischemic, and electrical complications.  The electrical 

disturbances are frequently subtle and asymptomatic, but they require further 

monitoring and evaluation because they may be a sign of more severe cardiac 

sequelae. 

- Patients with findings concerning for BCI require 24-48 hours of continuous cardiac 

monitoring because most life-threatening arrythmias occur during that time.  In 

patients with significant findings (eg, arrythmias, hypotension, heart failure), 

echocardiography is performed to evaluate for myocardial dysfunction and/or 

structural (eg, valvular) injuries. TEE is superior to TTE but is also more invasive; 

therefore, in this nonintubated, hemodynamically stable patient, transthoracic 

echocardiography is the best next step. 

- Blunt cardiac injury (BCI) due to blunt chest trauma can lead to cardiogenic shock 

(with acute right heart dysfunction causing elevated CVP and left heart dysfunction 

causing refractory hypotension [also caused by tamponade]) or to obstructive 

shock (eg, cardiac tamponade).  Other manifestations of BCI can include 

arrhythmia, acute coronary syndrome, and valve or wall rupture. 

- Coronary angiography is appropriate for suspected acute coronary syndrome, 

which can be caused by traumatic coronary dissection or thrombosis. 

- CTPA can diagnose pulmonary embolism, a possible complication of trauma due to 

the inflammatory prothrombotic state. 

- Esophagography with water-soluble contrast is the best initial study for suspected 

esophageal rupture.  Although spillage of gastrointestinal contents from 

esophageal rupture can cause a systemic inflammatory response that includes 

tachycardia, the systemic inflammatory response typically causes fever, which is not 

seen in this patient. 

- Open fractures have increased infection risk compared with closed fractures, and 

the standard of care involves immediate (<3 hr postinjury) intravenous prophylactic 

antibiotics and urgent (<6 hr) surgical irrigation and debridement.  Although open 
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fractures can cause bacteremia, local infection (eg, soft tissue infection, 

osteomyelitis) is much more common, and peripheral blood cultures are not 

typically drawn, especially in the absence of fever. 

- Thyroid function tests can diagnose thyroid storm, which may be incited by trauma.  

Clinical manifestations of thyroid storm include tachycardia; however, hyperpyrexia 

and hypertension are also typically present. 

PREIPHERAL 

ARTERY/VASCUL

AR DISEASE (PAD 

/PVD) 

 
- symptoms consistent with intermittent claudication.  The next step in management 

should be to obtain physiologic testing with ABI to confirm the presence of PAD as 

a cause of his symptoms.  ABI is an inexpensive and noninvasive vascular test used 

to confirm the diagnosis of PAD in such patients.  It is defined as the ratio of resting 

systolic blood pressure at the ankle to the systolic brachial blood pressure.  An ABI 

of <0.90 is considered diagnostic of occlusive PAD with a 90% sensitivity and 

95% specificity in symptomatic patients. 

- Arterial ultrasound of the lower extremities is another noninvasive modality for 

diagnosing PAD.  Arterial duplex ultrasound can be used to localize the site and 

severity of vascular obstruction.  However, it is less SN and SP than ABI for the 

initial diagnosis of PAD.  It is generally performed in symptomatic patients with 

abnormal ABI who are being considered for interventional procedures. 

LERICHE 

SYNDROME 

- Characterized by the triad of: 

1. Bilateral hip, thigh, and buttock claudication 

2. Absent or diminished femoral pulses:  from the groin distally, often with 

symmetric atrophy of the bilateral lower extremities due to chronic ischemia 

3. Impotence:  almost always present in men with this condition; in the absence of 

impotence, an alternate diagnosis should be sought 

- Men with a predisposition for atherosclerosis, such as smokers, are at the greatest 

risk of this condition.  Because impotence is not uncommon in this age group and 

hip and thigh pain with walking may also be attributed to osteoarthritis, the 

diagnosis of aortoiliac occlusion can be missed if a thorough vascular examination 

is not performed. 
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- Snoring may be primary (ie, not associated with underlying pathology) or may be a 

symptom of obstructive sleep apnea. 

- Temporal arteritis is associated with new-onset headache, temporal tenderness and 

pulselessness, older age, and an increased ESR.  Jaw claudication and amaurosis 

fugax may also occur. 

- Anorexia may be a sign of an underlying malignancy, mesenteric ischemia, or bowel 

disorder. 

- Ankle swelling may result from venous insufficiency, renal insufficiency, right heart 

failure, or hepatic disease 

/////////////////////////////PULMONARY & CRITICAL CARE///////////////////////////// 

RIB FRACTURE Flail chest occurs when fracture of ≥3 contiguous ribs in ≥2 locations creates an 

isolated chest wall segment (flail segment) that moves paradoxically(opposite) to the 

rest of the rib cage during respiration. Typically, the extreme trauma to the chest wall 

that creates the flail segment also contuses the underlying lung (eg, causing 

diminished anterior breath sounds beneath this patient's anterior flail segment). 

Flail chest negatively impacts respiration and oxygenation in multiple ways, including 

the following: 

• Impaired generation of negative intrathoracic pressure during inspiration 

and increased dead space during expiration cause ineffective ventilation. 

• Pulmonary contusion (with alveolar hemorrhage and edema) in the underlying 

lung impedes oxygen diffusion. 

• Fracture-related pain causes respiratory splinting and atelectasis. 

Flail chest often results in respiratory failure requiring mechanical positive pressure 

ventilation, which, due to positive pressure, can force the flail segment to move 

outward with the rest of the rib cage during inspiration. 

……… 

Fat embolism, which is most commonly associated with long bone fracture (especially 

femur fracture), can occlude pulmonary capillaries, leading to hypoxia.  However, this is 

typically associated with neurologic deficits and does not manifest until 24-72 hours 

after the initial insult. 

Myocardial contusion from blunt thoracic trauma can lead to myocardial dysfunction 

and cardiogenic shock. The resulting left heart failure can lead to pulmonary edema 

and hypoxia; however, it typically also causes hypotension from forward pump failure. 

Even in the absence of concomitant injuries, rib fractures can cause sufficient pain to 

result in shallow breathing (ie, small tidal volumes) and atelectasis. Without adequate 

pain control, splinting and atelectasis increase the risk of pneumonia, a frequent 

complication of rib fracture. 

After significant associated injuries have been ruled out or treated, the mainstay of rib 

fracture management is pain control to ensure appropriate ventilation and adequate 
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cough. Oral NSAIDs (eg, ibuprofen, ketorolac) and opioids are commonly used. 

Opioids can cause central respiratory depression, but this disadvantage is typically 

outweighed by the benefits of adequate pain control. For patients who require 

hospitalization (eg, for more extensive rib fractures), IV analgesics and regional 

anesthetic techniques (eg, epidural infusion, intercostal nerve blocks) may be added. 

In addition to pain control, patients should be taught the importance of pulmonary 

toilet and the use of incentive spirometry. 

……….. 

Continuous positive airway pressure provides gentle pressure to prevent repetitive 

upper airway collapse/obstruction (eg, OSA); it would not provide enough pressure to 

reexpand large segments of collapsed lung. 

Percussive chest physiotherapy can loosen thick secretions in the lungs to facilitate 

removal by coughing. Although this patient would benefit from pain control to ensure 

adequate cough, there is no evidence of thick secretions that require percussive 

physiotherapy; in addition, this technique likely would be extremely painful in the 

setting of rib fracture. 

Rib fractures typically heal without surgery, especially nondisplaced fractures. Surgical 

fixation is typically indicated only for severe cases (eg, flail chest with failure to wean 

from the ventilator, significant chest wall deformity). 

PULMONARY 

CONTUSION 
Pulmonary contusion 

Clinical 

features 

• Present <24 hours after blunt thoracic trauma 

• Tachypnea, tachycardia, hypoxia 

Diagnosis 

• Rales or decreased breath sounds 

• CT scan (most sensitive) or CXR with patchy, alveolar infiltrate not restricted by 

anatomical borders 

Managem

ent 

• Pain control 

• Pulmonary hygiene (eg, incentive spirometry, chest PT) 

• Supplemental oxygen & ventilatory support 

CXR = chest x-ray; PT = physiotherapy. 

Despite being restrained during the high-speed motor vehicle collision, patients may 

sustain blunt thoracic trauma with chest wall (and facial) bruising, likely from airbag 

impact. Blunt force to the chest wall can injure the underlying lung, resulting 

in alveolar hemorrhage and edema. Subsequent resuscitative fluid administration can 

exacerbate the alveolar edema, leading to progressive dyspnea, tachypnea, 

and hypoxemia. On CT scan, the alveolar edema can appear as ground-glass opacities 

in the lung adjacent to the affected chest wall (eg, anterior, peripheral lung); this 

pattern and distribution is classic for pulmonary contusion. 
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Pulmonary contusion is common (25%-35% of cases) following blunt thoracic trauma. 

Because clinically significant alveolar edema may take up to 24 hours to accumulate, 

pulmonary contusion may not be apparent immediately following an injury, and initial 

chest x-ray is often negative. CT scan of the chest is more sensitive and can identify the 

classic irregular, nonlobular (ie, not restricted by anatomic landmarks) infiltrates. 

Management involves pain control, pulmonary hygiene, and respiratory support. 

……… 

Although bronchial rupture can cause progressive shortness of breath and hypoxemia, 

evidence of air leakage from the tracheobronchial tree (eg, pneumothorax, 

pneumomediastinum) is typically present on CT scan. 

Tachypnea and hypoxemia in the setting of femur fracture are concerning for fat 

embolism. However, patients with fat embolism classically have accompanying 

neurological abnormalities and petechial rash, as well as a latency period of 12-

72 hours after the initial injury. 

ACUTE 

RESPIRATORY 

FAILURE 

Return to consciousness after anesthesia (emergence) typically occurs within 15 

minutes of extubation; at a minimum, patients should be responsive with intact 

protective (eg, gag) reflexes within 30-60 minutes of the last administration of an 

anesthetic or adjuvant agent (eg, opiate, muscle relaxant).  Delayed emergence occurs 

when a patient fails to regain consciousness within the expected window.  The etiology 

is typically multifactorial but generally occurs due to 1 of 3 major causes: 

• Drug effect:  Preoperative drug ingestion (eg, opiates, BZs, illicit drugs, 

anticholinergic drugs, antihistamines) may potentiate anesthetic effects. 

Prolonged anesthesia duration or higher medication doses may also delay 

emergence. 

• Metabolic disorder: Common etiologies include hyper- or hypoglycemia, 

hyper- or hypothermia, hyponatremia, and liver disease. 

• Neurologic disorder: Intraoperative stroke, seizure (or postictal state), or 

elevation of intracranial pressure can cause prolonged alterations in mental 

status. 

A patient's arterial blood gas demonstrates acute hypercarbic and hypoxic respiratory 

failure (low pH, elevated pCO2, low pO2) due to hypoventilation.  In association with 

the worsening bradypnea and drop in pulse (which were likely initially elevated due to 

agitation postextubation), this suggests that the patient's delayed emergence is due to 

a prolonged medication effect, possibly potentiated by preoperative drug or alcohol 

ingestion in this patient with a history of polysubstance abuse.  Management of acute 

respiratory failure includes ventilatory support (eg, bag and mask, reintubation); 

reversal agents (eg, naloxone) may also be indicated. 

………. 
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Acute cardiogenic pulmonary edema can occur in cardiogenic shock, which may be 

precipitated by surgery. However, patients with cardiogenic shock are typically elderly, 

have multiple cardiac risk factors, and exhibit elevated jugular venous pressure, 

hypotension, tachycardia, and tachypnea. 

Malignant hyperthermia is a hypermetabolic state that occurs in response to volatile 

anesthetics (eg, isoflurane, halothane) or succinylcholine. Due to increased 

CO2 production, patients have a respiratory and metabolic acidosis; however, malignant 

hyperthermia causes hyperventilation rather than hypoventilation.  In addition, patients 

typically have muscle rigidity, hyperthermia, and tachycardia. 

Postextubation laryngeal edema could cause hypercarbic and hypoxic respiratory 

failure; however, patients would be expected to be stridorous, with tachypnea (rather 

than bradypnea) and tachycardia. 

A patient with a severe COPD exacerbation (eg, wheezing, dyspnea, cough) requiring 

mechanical ventilation developed abrupt-onset hypoxemia associated with elevated 

peak and plateau pressures (measured on the ventilator) and decreased right-sided 

breath sounds. This presentation suggests a pneumothorax, or the presence of air 

within the pleural space. 

Pneumothoraxes may occur 

spontaneously or secondary to 

underlying lung disease, trauma, or 

iatrogenic injury. Positive pressure 

ventilation (eg, mechanical 

ventilation) poses the risk 

of pulmonary barotrauma, leading 

to alveolar rupture and 

pneumothorax formation. Patients 

with COPD are at higher risk due to 

preexisting pulmonary 

hyperinflation and the presence of 

bullae or blebs, which can rupture. 

Patients with a large pneumothorax 

often demonstrate abrupt-

onset tachycardia, tachypnea, hypoxemia, and decreased or absent breath 

sounds on the affected side. The collapsed lung, receiving a relatively stable volume of 

air from the ventilator, results in increased peak pressure (a measure of increased 

resistance to air flow from the ventilator) and increased plateau pressure (a measure 

of the lung's decreased ability to expand [compliance]). Management of 

pneumothorax involves placement of a chest tube, which allows reexpansion of the 

lung. 

……… 
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ARDS typically takes multiple hours to days to manifest and is not associated with 

asymmetric breath sounds. 

A large pulmonary embolism can cause acute hypoxemia but would not cause 

elevated ventilatory pressures or decreased unilateral breath sounds. 

Right mainstem bronchus intubation would cause hypoxemia and elevated peak and 

plateau pressures due to the limited volume of the ventilated right lung but would 

cause decreased breath sounds in the left, unventilated lung (rather than the right 

lung, as in this patient). 

High PaCO2 and low PaO2 levels are suggestive of alveolar hypoventilation, although an 

elevated PaCO2 alone, in the range of 50-80 mm Hg, is sufficient to make the 

diagnosis.  Causes of alveolar hypoventilation and respiratory acidosis include the 

following: 

• Pulmonary/thoracic diseases: Chronic obstructive pulmonary disease, 

obstructive sleep apnea, obesity hypoventilation, scoliosis 

• Neuromuscular diseases: MG, LEMS, GBS 

• Drug-induced hypoventilation: Anesthetics, narcotics, sedatives 

• Primary central nervous system dysfunction: Brainstem lesion, infection, stroke 

In addition, the A-a gradient (PAO2 – PaO2) can help determine the specific cause of 

hypoxemia.  The A-a gradient is a measure of oxygen transfer from the alveoli to the 

blood.  The alveolar oxygen tension can be calculated using the following equation: 

PAO2 = (FiO2 x [Patm – PH2O]) – (PaCO2/R) 

Then, calculate the A-a gradient: 

A-a gradient = PAO2 – PaO2 

A normal A-a gradient is <15. Values increase with age, but an A-a gradient >30 is 

considered elevated regardless of age. 

The A-a gradient is normal in patients with reduced inspired oxygen tension and 

hypoventilation. 

Recent subdiaphragmatic surgery, narcotic pain medications, and obesity 

make the patient at risk for alveolar hypoventilation. The resultant respiratory acidosis 

confirms the hypoventilation (CO2 retention). 

…………. 

Pulmonary embolism, atelectasis, pleural effusion, and pulmonary edema cause V/Q 

mismatch.  In V/Q mismatch, the A-a gradient is elevated.  In all these conditions, there 

is a decrease in PaCO2 (respiratory alkalosis) due to compensatory tachypnea. 
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DIAPHRAGMATIC 

HERNIA 

This patient has a diaphragmatic 

rupture with herniation of 

abdominal contents into the 

thoracic cavity. Diaphragmatic 

rupture can occur after blunt 

thoracoabdominal trauma (eg, 

motor vehicle collision) due to a 

sudden and unequal increase in 

thoracoabdominal pressure, 

resulting in tears or avulsion. The 

left diaphragm is more prone to 

injury than the right due to 

congenital weakness in the 

diaphragm's left posterolateral 

region and the liver's protective 

effects on the right side.  Some 

patients (especially children) with 

traumatic diaphragmatic injury 

may initially have no symptoms and can present months to years later after 

progressive expansion of the diaphragmatic defect. 

Due to the mass effect of the abdominal organs in the thorax, symptoms may be 

related to lung compression (eg, chest discomfort, dyspnea), and CXR may 

show bowel loops within the thoracic cavity and mediastinal shift. Delayed 

diagnosis is also associated with increased risk of hernia formation and bowel 

strangulation, which can be fatal. Although this patient's x-ray findings suggest 

diaphragmatic injury, CT scan of the chest and abdomen is performed because it is 

more sensitive and is the definitive diagnostic modality.  Surgical repair is indicated 

after the diagnosis is confirmed, and CT scan aids in planning of operative approach 

(eg, thoracotomy vs laparotomy). 

AIRWAY 

EMERGENCY 

Ludwig angina is a rapidly progressive cellulitis of 

the submandibular and sublingual spaces. Most cases arise 

from contiguous (rather than lymphatic) spread of 

polymicrobial dental infections in the mandibular molars. This 

contiguous spread results in bilateral edema of the 

submandibular and sublingual spaces. As the submandibular 

area becomes tender and indurated, the floor of the mouth 

becomes elevated and displaces the tongue posteriorly, which 

may lead to acute airway obstruction. Additional clinical 

features of Ludwig angina include a neck that is often described 

as "woody" or "brawny" but has no associated LAD. 
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As with other lesions that threaten the airway, patients with examination findings 

concerning for impending airway obstruction (eg, drooling, inability to lay 

flat, tripod positioning) should have their airway secured, REGARDLESS of current 

oxygen saturation. This is because oxygen saturation is often maintained until very 

rapid decompensation (within minutes). Therefore, these patients require continued 

assessment and, if needed, intervention to secure the airway (eg, nasotracheal 

intubation, awake tracheostomy). 

……….. 

 Infection within the 

retropharyngeal space can 

present with dysphagia, 

hoarseness, and SOB; however, 

this is due to edema in the 

posterior pharyngeal wall rather 

than displacement of the tongue. 

It is most likely to extend 

through the alar fascia into 

the "danger space", which can 

then progress into the posterior 

mediastinum and result in acute 

necrotizing mediastinitis. 

Carotid artery rupture occurs 

when the vasa vasorum 

supplying the carotid is injured; it 

is most often a complication of head and neck cancer (eg, tumor invasion, tissue 

removal) and is not typically associated with deep neck space infection. 

Infections originating in the maxillary space, not the mandibular space, can spread to 

the infratemporal space and orbit and progress to cavernous sinus thrombosis. 

AOM can spread throughout the temporal bone and cause facial nerve palsy due to 

inflammation of the nerve as it travels through the tympanic and mastoid portions of 

the temporal bone. Submandibular space infections do not typically cause facial nerve 

palsy. 

Deep neck space infections are prevented from spread into the epidural space by the 

vertebral column, posterior longitudinal ligament (PLL), and dura. 
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PNEUMOTHORAX This patient with chronic obstructive pulmonary disease (COPD) and acute-onset 

shortness of breath, hypoxia, and unilaterally decreased breath sounds likely has 

a secondary spontaneous pneumothorax 

(SSP). SSP occurs in patients with known 

lung disease (eg, COPD, cystic fibrosis). 

Other common manifestations include chest 

pain and hyper-resonance on 

percussion.  Cigarette smoking markedly 

increases the risk of pneumothorax. Chronic 

destruction of alveolar sacs leads to the 

formation of large alveolar blebs (red 

arrow), which can eventually rupture and 

leak air into the pleural space. 

Diagnosis of pneumothorax is made by chest x-ray, which demonstrates a visceral 

pleural line beyond which no pulmonary markings are apparent.  Tracheal deviation 

can occur but is rare (more commonly seen in patients with primary spontaneous 

pneumothorax).  Management depends on the size of the lesion and the clinical status 

of the patient, and ranges from observation with supplemental oxygen to emergency 

tube thoracostomy. 

……… 

Although rapid bronchial occlusion resulting in extensive atelectasis can result in 

similar symptoms (eg, chest pain, dyspnea, hypoxia), this patient does not have risk 

factors for obstructive atelectasis such as a history of foreign body aspiration, 

malignancy, or severe pneumonia (mucus plug). 

Patients with COPD are at increased risk for pneumonia due to chronic inflammation 

and chronic use of corticosteroids.  However, patients with pneumonia typically present 

with fever and productive cough in addition to chest pain and breathlessness. 

Pneumothorax 

 Spontaneous pneumothorax Tension pneumothorax 

Associated 

features 

• Primary: no preceding event or lung 

disease; often thin, young men 

• Secondary: underlying lung disease 

(eg, COPD, CF) 

• Life-threatening 

• Often due to trauma or 

mechanical ventilation 

Signs & 

symptoms 

• Chest pain, dyspnea 

• ↓Breath sounds, ↓chest movement 

• Hyperresonant to percussion 

Same as spontaneous plus: 

• Hemodynamic instability 

• Tracheal deviation away from 

affected side 

Imaging • Visceral pleural line 
Same as spontaneous plus: 

• Contralateral mediastinal shift 
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• Absent lung markings beyond pleural 

edge 

• Ipsilateral hemidiaphragm 

flattening 

Manageme

nt 

• Small (≤2 cm): observation & oxygen 

administration 

• Large & stable: needle aspiration or 

chest tube 

• Urgent needle decompression 

or chest tube placement 

CF = cystic fibrosis; COPD = chronic obstructive pulmonary disease. 

Tension pneumothorax (TP) is a complication of subclavian central venous catheter 

placement. TP is a life-threatening condition caused by air within the pleural space 

that displaces mediastinal structures and compromises cardiopulmonary function. It 

develops when injured tissue forms a one-way valve allowing air to enter the pleural 

space but preventing it from escaping naturally. TP is characterized by rapid-onset 

severe shortness of breath, tachycardia, tachypnea, hypotension, and distension of the 

neck veins due to SVC compression. Positive-pressure ventilation can worsen TP by 

increasing intrathoracic pressures and intensifying the one-way valve effect. As the 

pleural cavity fills with air, increased pressure is required to initiate inspiratory flow. 

TP is a clinical diagnosis, and 

decompression should be initiated 

immediately with needle 

thoracostomy (or, if available, direct 

emergency tube thoracostomy) 

in hemodynamically 

unstable patients. Classically, the 

second intercostal space in the 

midclavicular line has been used, but 

this fails in up to 50% of patients due to 

chest wall anatomy. Consequently, the 

fifth intercostal space in the 

midaxillary line is an excellent alternate site. Needle thoracostomy should be 

followed by an emergency tube thoracostomy. 

……….. 

In TP, an x-ray will show deviation of the trachea and mediastinum away from the 

affected side and increased lucency on the affected side of the chest.  If there is 

diagnostic uncertainty or the patient is hemodynamically stable, radiographic 

confirmation should be considered.  Otherwise, treatment of this emergent condition 

should not be delayed by waiting for radiographic studies. 

OBSTRUCTIVE 

SHOCK 
Hemodynamic measurements in shock 

Parameter 
Hypovolemic 

shock 

Cardiogenic 

shock 

Obstructive 

shock 

Septic 

shock 
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CVP (right-

sided preload) 
↓ ↑ ↑ ↓ 

PCWP (left-

sided preload) 
↓ ↑ ↓* ↓ 

Cardiac index 

(LV output) 
↓ ↓ ↓ ↑ 

SVR (afterload) ↑ ↑ ↑ ↓ 

SvO2 ↓ ↓ ↓ ↑ 

CVP = central venous pressure; LV = left ventricular; PCWP = pulmonary capillary wedge 

pressure; SvO2 = mixed venous oxygen saturation; SVR = systemic vascular resistance. 

*In tamponade, left-sided preload is decreased, but measured PCWP is paradoxically increased due to 

external compression by pericardial fluid. 

The expected hemodynamic parameters in obstructive shock include elevated central 

venous pressure (↑ CVP) and low cardiac output (↓ CO); however, pulmonary capillary 

wedge pressure (PCWP), an estimate of left atrial pressure and representation of left-

sided preload, can vary depending on the location of the obstruction. 

• Prepulmonary obstructive shock (due to massive PE or tension 

pneumothorax) is MC and results from obstruction involving the RA, RV, or PA. 

Because blood is unable to pass from the right side of the heart to the left 

side, PCWP is low or normal. (PCWP ↓ or N) 
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• Postpulmonary obstructive shock typically involves obstruction within the left 

side of the heart or aorta; PCWP is elevated, making the hemodynamic 

parameters the same as those expected in cardiogenic shock. (PCWP ↑) 

Of note, cardiac tamponade causes prepulmonary obstructive shock as blood is 

unable to fill the compressed right-sided heart chambers. Despite reduced left-sided 

preload, the expected PCWP is paradoxically elevated due to external compression 

of the LA, a rare exception when left-sided preload and PCWP are discordant. 

………… 

Aortic dissection is a potential cause of postpulmonary obstructive shock because 

the dissecting aortic wall can create a false aortic lumen that obstructs blood flow in 

the true aortic lumen. Severe aortic stenosis can also cause postpulmonary 

obstructive shock. Elevated PCWP is expected with these postpulmonary 

obstructions.  Aortic dissection may also cause hemorrhagic (hypovolemic) shock; 

however, low CVP is expected. 
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Low CVP and low PCWP are expected in septic shock. 

 

Left ventricular failure (LVF) can result from acute MI and leads to cardiogenic 

shock characterized by elevated CVP and PCWP. RVMI and failure will demonstrate 

elevated CVP and low or normal PCWP, the same findings expected in 

prepulmonary obstructive shock. 
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PULMONARY 

EMBOLISM (PE) 

Postoperative massive pulmonary embolism (PE) complicated by cardiogenic shock. 

Massive PE is defined as PE complicated by hypotension and/or acute right heart 

strain. Although dyspnea and pleuritic chest pain are common symptoms of segmental 

PE, syncope tends to occur only in massive PE. JVD on physical examination and 

RBBB on ECG are signs of acute right heart strain. The right heart strain progresses 

rapidly to right ventricular dysfunction, decreased return to the left side of the heart, 

decreased cardiac output, left heart pump 

failure, and resultant bradycardia. This results 

in cardiogenic shock and causes central 

nervous system effects, such as the dilated 

pupils and unresponsive mental status. 

Survival following massive PE is poor, with 

death often occurring within an hour of the 

onset of symptoms. If time permits, massive PE 

can be confirmed with CT pulmonary 

angiography. Although echocardiography has 

poor sensitivity for segmental PE, massive PE often has visible echocardiographic 

abnormalities that allow for rapid bedside diagnosis. In conjunction with respiratory 

and hemodynamic support, fibrinolysis is indicated in the treatment of massive PE. 

However, hemorrhagic complications are frequent, and surgery within the preceding 

10 days is a relative contraindication to fibrinolytic therapy. 

………… 

Confusion and slurred speech always raise concern for an acute ischemic 

stroke. However, new-onset jugular venous distension and RBBB are indicative of right 

heart strain, which is commonly seen in association with PE. Moreover, blood pressure 

is typically elevated with ischemic stroke.  
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Classic cardiovascular changes in the setting of sepsis include hypotension, decreased 

peripheral vascular resistance, increased cardiac output, and decreased pulmonary 

capillary wedge pressure. Fever and warm extremities might also be seen.   

A dramatic postoperative 

presentation with sudden-

onset dyspnea, 

nonproductive cough, 

tachycardia, and mild 

hypoxia is highly 

suggestive of acute PE. 

Early, effective 

anticoagulation decreases 

the mortality risk of acute 

PE and should be 

considered in patients 

without absolute 

contraindications (eg, 

hemorrhagic stroke, 

massive gastrointestinal 

bleed). 

PUD is not an absolute 

contraindication to 

anticoagulation, although 

it increases risk of bleeding 

with anticoagulation. This 

patient's modified Wells 

score is 6 (absence of a 

more likely diagnosis = 3 points, tachycardia = 1.5 points, immobilization due to recent 

knee surgery = 1.5 points), which correlates to PE being likely (modified Wells score 

>4). Given that she is clinically stable (normotensive, mild hypoxemia) with no evidence 

of distress, the diagnosis of PE can be confirmed with CT angiography (CTA). If CTA 

confirms PE, clinical judgment can dictate whether anticoagulation is initiated or other 

options are pursued (eg, inferior vena cava filter placement) based on the estimated 

risk of bleeding from the peptic ulcer. 

Modified Wells criteria for pretest probability of PE 

 +3 points 
• Clinical signs of DVT 

• Alternate diagnosis less likely than PE 

 +1.5 points 

• Previous PE or DVT 

• Heart rate >100 

• Recent surgery or immobilization 
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 +1 point 
• Hemoptysis 

• Cancer 

Total score  
≤4 = PE unlikely 

>4 = PE likely 

DVT = deep venous thrombosis; PE = pulmonary embolism. 

……….. 

Compression ultrasonography is the preferred initial test for diagnosis of deep venous 

thrombosis (DVT).  This patient has no clinical manifestations of DVT.  In addition, a 

negative ultrasound result does not rule out PE. 

Bedside transthoracic echocardiogram (TTE) may show acute PE findings of increased 

right ventricular size and right ventricular dysfunction.  However, these findings are 

often only seen in massive PE accompanied by syncope, shock, and hemodynamic 

instability.  Therefore, TTE is generally reserved for clinically decompensating patients 

in whom CTA cannot be obtained. 

HYPOVOLEMIA A patient with evidence of hypovolemia (eg, flat neck veins), abdominal trauma (eg, 

bruising, distension), and poor organ perfusion (eg, altered mental status) is likely 

in hypovolemic shock due to internal hemorrhage. Severe hypovolemia lowers central 

venous pressure, leading to decreased venous return to the right atrium and 

therefore decreased CO. Positive pressure mechanical ventilation causes an acute 

increase in intrathoracic pressure, which, in a severely hypovolemic patient with low 

central venous pressure, can collapse venous capacitance vessels (eg, inferior vena 

cava) and cut off venous return. This sudden loss of RV preload can cause acute 

circulatory failure and cardiac arrest. In addition, sedatives used prior to intubation 

cause relaxation of venous capacitance vessels and can also contribute to decreased 

venous return. 

……….. 

Decreased systemic vascular resistance occurs in distributive shock (eg, sepsis, 

anaphylaxis, CNS injury) due to peripheral vasodilation. Recent trauma with evidence of 

abdominal injury and absence of neurologic signs (eg, focal weakness) make 

hypovolemic shock much more likely.  

Vasovagal syncope results from a sudden increase in parasympathetic activity, leading 

to bradycardia, peripheral vasodilation, and a temporary decrease in CO. Cardiac arrest 

does not occur. Patients with hypovolemic shock have a marked increase in 

sympathetic activity, leading to tachycardia and peripheral vasoconstriction. 

Acute PE can cause cardiac arrest due to a rapid increase in pulmonary vascular 

resistance, leading to acute right-sided heart failure and loss of left ventricular preload. 
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JVD would be expected. In addition, it would be unusual for an acute pulmonary 

embolism to occur at exactly the time of mechanical ventilation. 

Reduced myocardial contraction occurs in myocardial infarction and can lead to 

cardiogenic shock.  When severe, loss of CO due to cardiogenic shock can cause 

cardiac arrest.  However, jugular venous distension would be expected. 

PULMONARY 

CONTUSION 
Pulmonary contusion 

Clinical 

features 

• Present <24 hours after blunt thoracic trauma 

• Tachypnea, tachycardia, hypoxia 

Diagnosis 

• Rales or decreased breath sounds 

• CT scan (most sensitive) or CXR with patchy, alveolar infiltrate not restricted by 

anatomical borders 

Managem

ent 

• Pain control 

• Pulmonary hygiene (eg, incentive spirometry, chest PT) 

• Supplemental oxygen & ventilatory support 

CXR = chest x-ray; PT = physiotherapy. 

A patient with blunt thoracic trauma (eg, right chest wall bruising) has progressively 

worsening tachypnea, hypoxemia, and ipsilateral irregular infiltrates on CXR, 

concerning for pulmonary contusion. Pulmonary contusion represents lung 

parenchymal bruising (due to transmitted kinetic energy) with resulting alveolar 

hemorrhage and edema. It is frequently associated with rib fractures but may occur in 

their absence, especially in children (whose more elastic chest walls can transmit more 

kinetic energy without 

fracturing). 

Manifestations of pulmonary 

contusion include tachypnea, 

hypoxemia, and (often) 

decreased breath sounds 

(due to alveolar infiltrates). 

Because clinically significant 

alveolar edema may take hours 

to accumulate, the initial chest 

x-ray is often negative. CT scan 

(more sensitive) or repeat chest 

x-ray (as in this patient) may be 

necessary to reveal 

the patchy, irregular alveolar infiltrates characteristic of pulmonary 

contusion. Because these infiltrates reflect alveolar damage in the lung tissue adjacent 

to the injury site (eg, right peripheral lung in this patient), they are typically nonlobular 
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(not restricted by anatomic landmarks). Management is supportive and involves pain 

control, pulmonary hygiene, and respiratory support. 

…….. 

ARDS can cause increasing dyspnea, hypoxemia, and alveolar infiltrates following 

trauma; however, the alveolar infiltrates are typically bilateral and do not manifest until 

24-48 hours following the traumatic event. 

Chest wall pain following trauma can lead to shallow breathing and atelectasis (lung 

tissue collapse), with resulting tachypnea and hypoxemia.  However, atelectasis typically 

manifests on x-ray with bilateral, linear densities in the dependent, collapsed portions 

of the lungs. 

Fat embolism can 

cause hypoxemia but 

typically occurs after 

long bone or pelvic 

fracture and is 

accompanied by 

petechial rash and 

neurologic changes. 

 

 Pneumothorax 

THERMAL BURN The initial management of burn injuries is identical to the management of all trauma 

patients: airway, breathing and circulation must always be secured first.  Burn patients 

are at high risk for respiratory compromise because the supraglottic airway, which 

efficiently exchanges heat with inhaled air, is very susceptible to direct thermal injury 

and acute obstruction by edema and blistering.  (In contrast, the subglottic airway is 

protected from injury by reflexive closure of the vocal cords upon exposure to 

extremely hot air.) 

Clinical indicators of thermal and smoke inhalation injury include: 

• Burns on the face 

• Singeing of the eyebrows 

• Oropharyngeal inflammation 

• Blistering or carbon deposits 

• Carbonaceous sputum 

• Stridor 

• CO-Hb level >10% 

• History of confinement in a burning building.   
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All burn victims should be treated initially with high-flow oxygen via a non-

rebreather mask, although caregivers should maintain a low threshold for 

intubation in any patient with physical evidence of thermal damage to the upper 

airway. A key reason for early intubation is that progressive airway edema may 

preclude intubation later in the patient's clinical course, potentially necessitating an 

emergent surgical airway. 

……….. 

High-dose corticosteroids are not used in the acute treatment of burn wounds.  The 

diabetogenic and immunosuppressive effects of systemic steroids make them 

contraindicated in severely burned patients, who are already at high risk for metabolic 

derangement and immunosuppression as a result of their injuries. 

Prophylactic antibiotics are not indicated in the acute management of burn patients. 

While burn patients are at high risk for infection, especially 

by Pseudomonas aeruginosa, treatment in the acute setting should focus on 

restoration of airway, breathing and circulation. 

N-acetylcysteine (NAC) is the antidote for acetaminophen-induced hepatotoxicity.  It is 

also used as a mucolytic agent in cystic fibrosis.  There are case reports to suggest that 

this agent may also be of value in treating carbon monoxide poisoning, however this 

intervention would always come second to airway protection by intubation. 

PENETRATING 

THORACIC 

TRAUMA 

Hypovolemic shock (ie, severe HoTN, tachycardia, flat neck veins) in the setting 

of penetrating chest trauma (ie, stab to chest) is attributed to hemorrhage until 

proven otherwise; trauma primary survey should seek to identify sources of bleeding.  

A small external wound can conceal extensive internal injury. Central penetrating 

wounds inside "the box"—delineated superiorly by the clavicles, inferiorly by the 

costal margins, and laterally by the nipples—are particularly dangerous because of 

the underlying heart and mediastinal structures. However, even lateral wounds (eg, 3-

cm lateral wound) can cause significant injury, including massive hemothorax (>1,500 

mL) from laceration of underlying lung parenchyma or intercostal vessels. 

Although tube thoracostomy is often sufficient to manage hemothorax, some patients 

(up to 15%) require emergent thoracotomy for extreme bleeding, including those 

with: 

• Initial bloody output >1,500 mL. 

• Persistent hemorrhage: >200 mL/hr for >2 hours, or continuous need for 

blood transfusion to maintain hemodynamic stability. 

………….. 

Clamping the chest tube is not recommended; blocking the outflow of blood does 

not staunch the bleeding (the capacity of the hemithorax is too great), and 
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accumulated intrathoracic blood negatively impacts respiratory mechanics (eg, 

restricted lung expansion). 

A contrast-enhanced CT scan can assist in identifying a bleeding source (via 

visualization of contrast extravasation); however, it is only appropriate for 

hemodynamically stable patients. 

Although acute tamponade can cause severe hypotension and tachycardia, it 

classically causes elevated JVP with distended (rather than flat) neck veins. 

Vasopressors are appropriate for patients with severe peripheral vasodilatation due to 

distributive (eg, septic, neurogenic) shock. Patients with shock due to blood loss (ie, 

hemorrhagic shock) should receive volume resuscitation with blood transfusion while 

awaiting definitive management of the hemorrhage (eg, surgical intervention). 

Vasopressor administration without appropriate resuscitation can worsen tissue 

perfusion. 

BLUNT 

THORACIC 

TRAUMA 

A patient with isolated blunt chest trauma (eg, blow to the chest on the table) now 

has symptomatic HoTN (lightheadedness), tachycardia, and flat jugular veins, 

concerning for hypovolemic shock. Because each half of the chest can hold up to 

40% of the circulating blood volume, large intrathoracic hemorrhage (eg, 

hemothorax) can lead to acute 

hemodynamic instability. 

Hemothorax (eg, diminished breath sounds, 

dullness to percussion) may result from 

injuries to large (eg, aorta, hilar vessels) or 

small intrathoracic structures (eg, intercostal 

blood vessels, lung parenchyma). Pleuritic 

chest pain and exquisite chest wall 

tenderness to palpation make the most 

likely source is fractured 

ribs with intercostal vessel injury.  

 

Hemothorax is treated with tube 

thoracostomy, which is sufficient to resolve 

many cases, although if immediate chest 

tube output is >1,500 mL of blood, emergent surgical thoracotomy is indicated. 

……. 

Blunt chest trauma can transmit stretching, shearing, and torsional forces capable of 

tearing the aorta, which (if the tear is full-thickness) may cause massive hemothorax 

and hemorrhagic shock. However, this typically occurs after a more severe mechanism 

of rapid deceleration (eg, fall >3 m [10 ft], motor vehicle collision), and the aortic 

isthmus (rather than the ascending aorta) is the most commonly affected site. 
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Ascending aortic involvement would likely have additional findings such as ACS, 

cardiac tamponade, or FNDs (from cerebrovascular ischemia). 

Unilateral diaphragmatic dysfunction due to phrenic nerve injury or traumatic 

diaphragmatic rupture can present with tachypnea, shallow breathing, and unilateral 

diminished breath sounds (due to decreased lung expansion). However, neither injury 

typically results in severe hypotension or tachycardia (ie, shock). 

A patient with blunt thoracic trauma (eg, chest run over by a tractor) has evidence of 

extensive extrapulmonary air, with both a tension pneumothorax (absent breath 

sounds, tracheal deviation, hypotension) and crepitus (crackling of the neck and chest 

skin). Even after appropriate treatment of the tension pneumothorax with tube 

thoracostomy, there is a persistent large air leak. This suggests continuous, rapid 

extrapulmonary air accumulation from a tracheobronchial injury that allows (due to 

the larger diameter of the proximal airway) a large quantity of air to escape with each 

breath. 

Tracheobronchial injury should be considered in any patient with thoracic trauma and 

extensive extrapulmonary air. Bronchoscopy, which can directly visualize the lumen of 

the tracheobronchial tree, is the definitive test for diagnosis and can be easily 

performed through the endotracheal tube in intubated patients. HRCT scan can 

diagnose major injuries but may miss small tears.   

Most patients require operative repair. 

………. 

In some mechanically ventilated patients with hypoxemia, increasing PEEP can help 

keep alveoli open at the end of the expiratory phase and improve oxygen diffusion. 

This patient is no longer hypoxemic; in addition, for conditions affecting the large 

airways (eg, tracheobronchial injury) rather than the alveoli, changes in PEEP (eg, 5 cm 

H2O) would not have a significant impact. 

Insertion of an additional chest tube is indicated if the existing one is inadequate (eg, 

small diameter limiting the ability to adequately drain fluid). This patient's chest tube is 

functioning well (ie, draining large amounts of air), so the source of the large air leak 

(ie, tracheobronchial injury) should be investigated. 

Talc pleurodesis obliterates the pleural space to prevent recurrence of frequent 

pleural effusion (eg, malignant effusion) or pneumothorax (eg, COPD). It is not used 

for primary treatment. In addition, pleurodesis requires physical contact between the 

visceral and parietal pleurae, which is likely not present in this patient with a large air 

leak due to tracheobronchial injury. 

PNEUMONECTO

MY 

Indications for lung resection include malignancy, severe COPD, and persistent 

infection despite medical treatment. An important consideration prior to lung 

resection is whether the patient has enough pulmonary reserve to maintain adequate 

lung function following surgery. FEV1 and DLCO, obtained by preoperative pulmonary 
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function testing, are the best predictors of postoperative outcomes following lung 

resection surgery. 

Based on preoperative FEV1 and DLCO measurements, the percentage of planned 

lung resection (eg, approx.. 50% in unilateral pneumonectomy) is used to estimate 

postop FEV1 and DLCO. Patients with an estimated postoperative FEV1 or DLCO of 

<40% are at elevated risk of postoperative morbidity. 

……….. 

End-tidal CO2 (ETCO2) measurement (capnography) is indicative of aerobic 

metabolism and can be used to monitor correct endotracheal tube placement or to 

measure the effectiveness of CPR. 

Maximal inspiratory pressure (or negative inspiratory force) is a measurement of 

inspiratory muscle strength. It is often used to monitor patients with hypoventilation 

due to neuromuscular disease (eg, MG, GBS) and help assess the need for 

mechanical ventilation. 

Measurement of oxygen saturation during exercise is used to evaluate the need for 

home supplemental oxygen therapy in patients with COPD. 

The ratio of RV to TLC increases in patients with COPD due to air trapping and lung 

hyperinflation; a high ratio correlates with poorer overall outcomes in patients with 

COPD, but it is not predictive of postoperative outcomes following lung resection. 

BRONCHOGENIC 

CYST 

The diagnosis of mediastinal tumors is based on CXR and CT scans.  A bronchogenic 

cyst may be seen on the AP chest x-ray. The diagnosis is best made with a CT 

scan. Bronchogenic cysts are located in the middle mediastinum and are benign 

entities. Other middle mediastinal masses include: tracheal tumors, pericardial 

cysts, lymphoma, LN enlargement, and aortic aneurysms of the arch. 

………….. 

Thymoma is usually found in the anterior mediastinum. The diagnosis is suspected 

when an anterior mediastinal mass presents in a young male or female.  About 20% of 

patients with myasthenia gravis have a thymoma. Other anterior mediastinal masses 

include: retrosternal thyroid, teratoma, and lymphoma. If the mass is large, patients 

may complain of chest heaviness or discomfort. Hoarseness, Horner's syndrome, and 

facial and upper extremity edema may occur when the tumors invade locally. 

All neurogenic tumors are located in the posterior mediastinum. These include: 

meningocele, enteric cysts, lymphomas, diaphragmatic hernias, esophageal tumors, 

and aortic aneurysms. MRI is the best modality to evaluate posterior 

mediastinal masses. 

Esophageal leiomyomas are located in the posterior mediastinum.  Esophageal 

leiomyomas are submucosal and usually asymptomatic. They only produce symptoms 

when > 5 cm. Only large tumors should be removed. 
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LUNG NODULE 
Solitary pulmonary nodules 

Factors increasing 

malignant probability 

• Large size* 

• Advanced patient age 

• Female sex 

• Active or previous smoking 

• Family or personal history of lung cancer 

• Upper lobe location 

• Spiculated radiographic appearance 

*Size >2 cm independently correlates with >50% malignant probability. 

A solitary pulmonary nodule (SPN) is defined by the following features: 

• Rounded opacity 

• ≤3 cm in diameter (>3 cm is considered a "mass") 

• Surrounded by pulmonary parenchyma 

• No associated lymph node enlargement 

The size of an SPN strongly correlates with the chances of it being malignant.  Nodules 

<0.6 cm are unlikely to be malignant and generally do not require follow-up; 

however, nodules >0.8 cm require additional management or surveillance. 

In addition to size, other factors that influence the probability of an SPN being 

malignant include patient age, sex, smoking history, family history, location of the 

nodule in the lung, and radiographic appearance of the nodule (eg, regular 

versus irregular borders). Nodules >0.8 cm that are intermediate or high probability 

for malignancy (ie, ≥5% risk) based on these factors require tissue diagnosis 

with biopsy or surgical excision. A relatively large SPN with irregular borders in a 65-

year-old patient with a significant smoking history has high malignant probability and 

should be biopsied or surgically excised. 

For patients in whom the need for tissue diagnosis is unclear, positron emission 

tomography (PET) scan can be helpful. Nodules demonstrating high metabolic activity 

on PET scan are more likely malignant than benign and warrant biopsy or 

surgical excision. 

…………. 

Infectious granulomas (eg, tuberculosis, histoplasmosis, atypical mycobacteria) are the 

most common cause of benign pulmonary nodules; however, the nodules are typically 

multiple rather than solitary and, in the absence of active (symptomatic) disease (eg, 

fever, cough, weight loss), are relatively small (ie, <1 cm). 

Surveillance with repeat CT scan in 3 months is appropriate for nodules >0.8 cm that 

are low probability for malignancy (eg, 1 cm nodule in a 50-year-old man with no 

smoking history).   
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LUNG CANCER Most cases of SCC arise in the central portion of the lung, therefore manifesting as 

a hilar mass (due to squamous metaplasia → dysplasia → carcinoma-in-situ within the 

central tracheobronchial tree). Patients generally present with cough, dyspnea, 

and/or hemoptysis due to erosion of the airway mucosa. Smoking is the single 

greatest risk factor. 

SCC is associated with hypercalcemia of malignancy (mnemonic: sCa++mous) due to 

the release of parathyroid hormone–related protein (PTHrP), which binds to the PTH 

receptor in bones and in the distal tubule of the kidney and increases calcium 

reabsorption. Common manifestations of hypercalcemia include anorexia/ 

constipation, renal dysfunction (eg, nephrogenic diabetes insipidus [NDI; 

polydipsia]), and musculoskeletal pain. 

Hypercalcemia of malignancy is generally due to either osteolytic bone metastases or 

the release of PTHrP.  Differentiation can be made with whole-body bone scan and 

PTHrP testing.  This patient's normal whole-body bone scan (no metastatic bone 

lesions) indicates that the source of his hypercalcemia is PTHrP. 

……….. 

Most cases of adenocarcinoma of the lung are associated with peripheral lung 

lesions. Although hypercalcemia of malignancy can occur, it is usually due to osteolytic 

bone metastases (not PTHrP release). The presence of a central lesion and normal bone 

scan make adenocarcinoma less likely. 

LUNG ABSCESS 
Lung abscess 

Epidemiology 

• Aspiration pneumonia (most common) 

o Dysphagia, substance abuse 

• Gingival disease usually present 

• Oropharyngeal anaerobes 

Manifestations 

• Indolent symptoms 

• Fever, night sweats, weight loss 

• Cough with putrid sputum 

Diagnosis 
• Cavitary infiltrates with air-fluid levels 

• Cultures rarely useful 

Treatment • Clindamycin 

A patient lost consciousness due to alcohol intoxication 3 weeks ago and now has 

fever, leukocytosis, and a cavitary pulmonary infiltrate with air-fluid levels, 

suggesting aspiration pneumonia with lung abscess. 

Lung abscesses typically arise due to the aspiration of oropharyngeal anaerobic 

bacteria. Although healthy individuals routinely aspirate upper airway microbes, illness 

is uncommon due to small inoculum size and mechanical/immunologic clearance. 

Patients with lung abscess usually have an underlying medical condition that results in 
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large inocula (eg, dysphagia) or episodes of impaired consciousness (eg, 

drug/alcohol abuse, hepatic failure). 

Anaerobic bacteria are usually less virulent than typical community acquired 

pneumonia pathogens (eg, Streptococcus pneumoniae); therefore, symptoms of lung 

abscess are often indolent. Manifestations include fever, night sweats, weight loss, and 

cough with putrid sputum. Physical examination usually shows evidence of gingival 

disease and poor dentition. Hyponatremia may be present due to infection-induced 

antidiuretic hormone secretion. Imaging typically reveals cavitary infiltrates with air-

fluid levels in the superior lower lobe or posterior upper lobe of the lung (sections that 

are dependent with recumbency). 

Anaerobic bacteria are difficult and costly to isolate; as such, the diagnosis is made 

largely on clinical grounds. Treatment with antimicrobial medication 

(eg, clindamycin) is usually curative. 

………. 

Pulmonary aspergillosis is seen primarily in immunocompromised patients and may 

manifest with the classic triad of fever, pleuritic pain, and hemoptysis.  Imaging typically 

reveals nodules with surrounding ground-glass infiltrate (halo sign). 

Squamous cell carcinoma of the lung commonly manifests with a cavitary lung lesion, 

weight loss, and hyponatremia; however, fever, leukocytosis, and a short duration of 

symptoms would be uncommon. 

Patients at risk for aspiration may inhale gastric contents, resulting in chemical 

pneumonitis. Manifestations typically arise within 2 hours (not a week) and are 

associated with significant dyspnea and minimal fever. 

A patient with a history of homelessness and alcohol abuse is at risk for pulmonary 

tuberculosis. Manifestations may include the indolent onset of fever, weight loss, and 

cough; however, putrid sputum and an infiltrate with air-fluid levels are more likely due 

to lung abscess. 

A long-standing cough productive of yellow sputum, systemic symptoms (eg, weight 

loss, malaise, night sweats), leukocytosis, and a cavitary lesion in the right lower lobe 

raises strong suspicion for lung abscess. Most cases are caused by the aspiration of 

oropharyngeal anaerobic bacteria into dependent portions of the lung during 

periods of impaired consciousness (eg, alcohol/drug abuse, seizure disorder) 

or swallowing dysfunction. 
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Parkinson disease is frequently associated with significant swallowing dysfunction due 

to loss of dopaminergic neurons that control the striated muscles in the oral cavity, 

pharynx, and esophagus. Coughing during 

eating (due to microaspiration of food 

particles) is often an important clue; as 

dysphagia worsens, patients are at very high 

risk for aspiration pneumonia with or without 

lung abscess. 

Lung abscess usually causes indolent 

fever and cough productive of foul-smelling 

sputum. Systemic manifestations such as night 

sweats, weight loss, and malaise are often 

present, and laboratory evaluation frequently 

reveals leukocytosis and signs of chronic 

inflammation (eg, anemia of chronic disease 

[ACD], thrombocytosis). The diagnosis is 

generally confirmed when chest imaging shows 

a cavitary infiltrate in a dependent portion of the lung (eg, superior segment of a 

lower lobe, posterior segment of an upper lobe). 

…………… 

Histoplasma capsulatum is endemic to the Ohio and Mississippi River valleys. It is a 

common cause of CAP in these regions and frequently presents with productive 

cough and subacute systemic symptoms. However, CXR usually reveals a lobar 

infiltrate and hilar/mediastinal LAD; cavitation very rarely occurs. 

GPA is a necrotizing vasculitis that frequently presents in older adults with subacute 

systemic manifestations and dyspnea from trachea or lung involvement. However, 

productive cough is atypical, and CXR usually reveals nodular infiltrates, not 

cavitary disease. 

Lung cancer can cause weight loss, malaise, cough, anemia, thrombocytosis, and a 

cavitary infiltrate. However, the presence of fever, leukocytosis, and malaise in the 

setting of swallowing dysfunction make a lung abscess far more likely. 

TB reactivation can lead to a cavitary lung lesion, subacute systemic symptoms, and 

leukocytosis. However, this patient with a cavitary lesion in the lower lobe in the setting 

of swallowing dysfunction is far more likely to have aspiration pneumonia with 

subsequent lung abscess. 

VTE often presents with pleuritic chest pain, tachycardia, and dyspnea. Although lobar 

infiltrates can be seen when pulmonary infarction occurs, cavitary infiltrates and 

chronic productive cough are atypical. 

EMPYEMA 
Parapneumonic effusions 
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 Uncomplicated Complicated 

Etiology 
Sterile exudate in pleural 

space 

Bacterial invasion of pleural 

space 

Pleural fluid analysis 

• pH ≥7.2 

• Glucose ≥60 mg/dL 

• WBC ≤50,000/mm3 

• pH <7.2 

• Glucose <60 mg/dL 

• WBC >50,000/mm3 

Pleural fluid Gram stain 

& culture 
Negative Negative* 

Treatment Antibiotics Antibiotics + drainage 

*Gram stain & culture are typically false negative due to low bacterial count.  Both are typically 

positive in empyema. 

Approximately 40% of pneumonias are associated with pleural effusions. Most are 

small, free-flowing, sterile, and resolve with antibiotics (ie, uncomplicated 

parapneumonic effusion). However, if bacteria persistently cross from the infected 

pulmonary parenchyma into the pleural space, a complicated parapneumonic effusion 

or an empyema can develop. Both empyemas and complicated parapneumonic 

effusions are marked by large, (often) loculated effusions and typical thoracentesis 

abnormalities (low pH, low glucose); unlike complicated parapneumonic 

effusions, empyemas also have frank pus or bacteria (by Gram stain) in the pleural 

space. 

This patient likely has pneumonia (fever, 

productive cough), and the presence 

of pleuritic chest pain and a large left-sided 

pleural effusion suggests the pneumonia is 

likely complicated by an empyema. Risk for 

pneumonia complications such as empyema is 

greater in patients who are 

immunocompromised (eg, HIV, post-

transplant). All empyemas (and many 

complicated parapneumonic effusions) require 

prolonged antibiotics (2-4 weeks) and 

drainage (usually with a chest tube). 

……… 

Acute pericarditis presents with sharp, anterior 

chest pain. Viral myocarditis can cause chest pain and could be associated with upper 

respiratory symptoms.   
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Bronchopleural fistulas often occur with malignancy or trauma, or after surgical 

procedures involving the bronchi (eg, pneumonectomy). They can cause empyemas, 

but there is usually radiographic evidence of air in the pleural space as well. 

 A lung abscess is marked by a cavity with air fluid level 

on chest x-ray. Aspiration pneumonia commonly causes 

lung abscesses and is frequently associated with foul-

smelling sputum and symptoms that develop over days 

or weeks. 

 

 

 

 Pneumocystis jiroveci pneumonia is 

common in patients with HIV with a CD4 

count <200/mm3. Symptoms (eg, shortness of 

breath, nonproductive cough, fever) typically 

arise over several weeks. CXR can be normal 

but often reveals diffuse bilateral interstitial or 

alveolar infiltrates, not a large, unilateral 

effusion. 

 

 

 

 

 

 Pneumothorax 
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FOREIGN BODY 

ASPIRATION 
Foreign body aspiration 

Clinical 

features 

• Sudden-onset cough, dyspnea 

• Cyanosis 

• ± History of choking episode 

Examination 

findings 

• Wheezing &/or stridor 

• Focal area of diminished breath sounds 

X-ray findings 

• Hyperinflation of affected side 

• Mediastinal shift toward unaffected side 

• Atelectasis if obstruction is complete 

• ± Foreign body 

Management • Rigid bronchoscopy 

Wheezing, a common chief complaint in children, is primarily due to asthma or a viral 

illness. However, sudden-onset, unilateral wheezing that is unresponsive to 

albuterol raises suspicion for foreign body (FB) aspiration. 

FB aspiration most commonly occurs in children age 1-3 due to oral exploratory 

behavior and a relatively narrow airway diameter. Following aspiration, patients 

classically develop abrupt-onset respiratory distress (eg, cough, dyspnea, 

hypoxia). The aspiration event 

may be unwitnessed, and a 

history of choking is not always 

present. In most cases, the object 

partially obstructs one of the 

bronchi, resulting in a prolonged 

expiratory phase due to air 

trapped distal to the obstruction. 

Wheezing and decreased breath 

sounds on the affected side are 

characteristic, 

and hyperresonance to 

percussion can occur over the 

hyperexpanded lung. 

Although x-ray may be normal, findings suggestive of FB aspiration include unilateral 

lung hyperinflation with mediastinal shift toward the unaffected side. Atelectasis 

may be present in cases of complete bronchial obstruction. Most aspirated objects are 

radiolucent and therefore not identified on x-ray. 

Management includes immediate rigid bronchoscopy to confirm the diagnosis and 

remove the object. 

………. 
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Pneumonia can present with cough and respiratory distress but also typically causes 

fever, crackles, and a lobar consolidation on x-ray. 

ATELECTASIS Postoperative atelectasis: Thoracic or abdominal pain following surgery can restrict 

chest expansion and lead to low tidal volume (TV) respiration with basilar alveolar 

collapse. Pharyngeal secretions, airway tissue edema, and residual anesthetic effects 

can also contribute. Postoperative atelectasis most commonly manifests on day 

2 following surgery and may be seen up to postoperative day 5. 

Causes of hypoxemia 

 Examples 
A-a 

gradient 

Corrects with 

supplemental 

O2? 

Reduced PiO2 High altitude Normal Yes 

Hypoventilation CNS depression, morbid obesity Normal Yes 

Diffusion limitation Emphysema, ILD Increased Yes 

V/Q mismatch* Small PE, lobar pneumonia Increased Yes 

Large intrapulmonary 

shunt 
Diffuse pulmonary edema Increased No 

Large dead-space 

ventilation 

 Massive PE, right-to-left 

intracardiac shunt 
Increased No 

*Caused by localized dead-space ventilation and/or intrapulmonary shunting. 

A-a gradient = alveolar-arterial oxygen gradient; ILD = interstitial lung disease; PE = pulmonary 

embolism; PiO2 = partial pressure of inspired oxygen; V/Q = ventilation/perfusion ratio. 

Atelectasis causes hypoxemia (ie, low PaO2) due to localized intrapulmonary shunting, 

leading to ventilation-perfusion (V/Q) mismatch. This triggers an increased respiratory 

rate (RR), which more than compensates for the reduction in tidal volume (TV). Because 

minute ventilation = TV × RR, there is an increase in minute ventilation 

(ie, hyperventilation), which leads to decreased PaCO2 and consequently increased 

pH (primary respiratory alkalosis). In patients without underlying chronic lung disease, 

any cause of significant ventilation-perfusion mismatch (eg, pulmonary embolism, 

pneumonia) usually presents similarly with hypoxemia and primary respiratory alkalosis. 

Postoperative pulmonary complications 

Complications 
• Atelectasis, bronchospasm, pneumonia 

• Prolonged ventilator requirement 

Risk factors 

• Age >50, active smoking 

• Underlying heart failure or obstructive lung disease 

• Emergency surgery or surgery duration >3 hr 
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Perioperative 

prevention 

• Smoking cessation >4-8 weeks prior to surgery 

• Symptomatic control of underlying lung disease 

• Pain control, deep-breathing exercises, incentive spirometry 

A patient developed postoperative atelectasis likely from a combination of retained 

airway secretions and postoperative abdominal pain. He likely would have benefitted 

from postoperative deep-breathing exercises and incentive spirometry, which 

encourage high-tidal-volume respiration and help keep alveoli open. In patients with 

underlying lung disease (eg, COPD), these interventions are often 

pursued preoperatively as well. Adequate postoperative pain control is also 

beneficial to minimize pain-induced restriction of chest expansion during respiration. 

Once atelectasis develops, it can be treated with CPAP to help open collapsed alveoli. 

Patients with abundant secretions may benefit from the addition of chest 

physiotherapy and suctioning. In some cases, atelectasis due to large mucus 

plugging may require mucus plug removal via bronchoscopy. 

………. 

Perioperative broad-spectrum antibiotics are not useful for the prevention of 

pneumonia, atelectasis, or other perioperative pulmonary complications, even in 

patients with asthma or COPD. Antibiotics should be used only if there is clear evidence 

of infection prior to urgent or emergency surgery. Elective procedures should be 

postponed until the infection has been adequately treated. 

Preoperative systemic glucocorticoids and albuterol have not been shown to prevent 

surgical complications, even in patients with asthma or COPD.  Patients with poorly 

controlled asthma or COPD should be symptomatically optimized prior to 

elective surgery. 

Cigarette smoking is associated with an increased risk of perioperative pulmonary 

complications. Smoking cessation has been shown to reduce the risk of both 

pulmonary and overall surgical complications. However, the benefit is present only 

when cessation occurs >4-8 weeks prior to surgery, perhaps because the airway 

inflammation and increased mucus production caused by smoking require several 

weeks to improve. 

////////////////////////GASTROINTESTINAL & NUTRITION/////////////////////// 
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COLONIC 

ISCHEMIA 

- Ischemic colitis: Fever, 

nausea, ↑ lactic acid, and/or 

leukocytosis.  Older patients with 

atherosclerotic vascular disease are 

at particularly high risk. 

Contributing factors may include 

loss of collateral circulation, 

manipulation of vessels with 

surgical instruments, prolonged 

aortic clamping, and impaired 

blood flow through the inferior 

mesenteric artery. 

- CT imaging in IC can show edema and air (pneumatosis) in the bowel wall.  

Colonoscopy shows segments of cyanotic mucosa and hemorrhagic ulcerations, 

with a sharp transition from 

affected to unaffected 

mucosa.  Unless the patient 

has perforation or bowel 

gangrene, most cases are 

managed conservatively 

with intravenous fluids, 

bowel rest, and antibiotics. 

The MCly involved 

segments of the colon 

include the splenic flexure 

at the "watershed" line 

between the territory of the 

SMA and IMA and the 

rectosigmoid junction at the 

watershed between the 

sigmoid artery and 

superior rectal artery.  

- Abdominal CT scan with IV 

contrast may show thickened bowel 

wall, although it may demonstrate only 

nonspecific findings.  CT should be 

performed urgently to identify patients 

with ischemic colitis who need 

immediate surgical intervention (eg, 

extensive bowel damage, 

perforation).  If colon resection is not 

needed, patients are treated with IV 

fluids and antibiotics and 

endoscopic evaluation 
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(colonoscopy) is performed to confirm the diagnosis.  Typical findings include pale 

mucosa with petechial bleeding, bluish hemorrhagic nodules, or cyanotic 

mucosa with hemorrhage w/ rectal sparing. 

- Small bowel (mesenteric) ischemia is usually due to atheroembolic (eg, 

endovascular procedures) or thromboembolic (eg, A-fib) events rather than acute 

HoTN.  Pain is typically severe but is poorly localized and out of proportion to 

examination findings; hematochezia may occur but is a late finding.  CT would show 

focal or segmental bowel wall thickening and mesenteric stranding. 

- C. diff colitits: nonbloody D., typical colonoscopy findings include erythema, edema, 

and ulceration of the bowel wall. 

- Chronic radiation proctopathy often causes bloody stools, but usually presents 

for the first time within the first year.  Colonoscopy would show pale mucosa with 

ulcers, strictures, telangiectasias, and focal hemorrhage. 

PERFORATION - Can be caused by postoperative adhesions leading to bowel obstruction (eg, 

anorexia, x-ray findings of dilated small-bowel loops with air-fluid levels) 

complicated by increased intraluminal pressure. 

- Plain radiographs often confirm the diagnosis (sensitivity ~50%-70%). 

- Free air on x-ray and clinical signs of peritonitis should prompt emergent surgical 

exploration to prevent deterioration and possible death. 

- In patients in whom perforation is suspected and plain radiographs are negative, CT 

scan of the abdomen with IV contrast can help detect smaller amounts of free air or 

free fluid.  In this patient with peritonitis and an x-ray confirming perforation, 

operative intervention should be immediately initiated (if operating availability is 

delayed, it would be reasonable to perform a CT scan to try to visualize the site of 

perforation) 

………………………….. 

- Barium enema and upper gastrointestinal series use contrast to outline the lumen 

of the gastrointestinal tract for diagnosis of functional or structural abnormalities 

(eg, obstructing mass).  However, barium contrast is contraindicated if perforation 

is suspected because it incites a severe inflammatory response if leaked into the 

peritoneal cavity. In addition, emergent surgical exploration should not be delayed 

for further imaging because of the patient's peritonitis and radiographic 

confirmation of perforation. 

- Risk factors for chronic mesenteric ischemia (which can be evaluated by contrast 

angiography) include, hyperlipidemia, smoking history…etc, but this type of 

ischemia typically causes recurrent episodes of postprandial pain, which are not 

seen in this patient.  Pneumoperitoneum is not expected except in severe cases 

with bowel necrosis, in which case surgical intervention is the correct next step. 

- NG tube placement may be helpful for decompressing the patient's SBO. 

…………………………………………. 

- Full-thickness erosion of a peptic ulcer through the stomach or duodenal wall 

releases both air and caustic (ie, pH ~1-2) gastric secretions/contents into the 

peritoneal cavity.  This quickly results in chemical peritonitis (eg, marked abdominal 
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tenderness with guarding) and an early systemic inflammatory response (eg, fever, 

tachycardia) that can progress to sepsis and shock if left untreated. 

- Patients with free perforation causing gross spillage of gastrointestinal contents (vs 

microperforation with little to no spillage) can often note the precise time the 

perforation occurred.  Sudden, severe pain is typical.  Demonstration of 

intraperitoneal free air (eg, on upright x-ray) confirms the diagnosis and should 

prompt immediate surgical consultation, since many patients require surgical 

intervention and delay increases mortality (which is up to 30%, even with 

treatment). 

- Immediately following diagnosis, the following should be initiated: 

• Surgical consultation 

• Intravenous proton pump inhibitors and broad-spectrum antibiotics 

• Fluid resuscitation and nasogastric suction 

- Patients require emergent surgical exploration (laparotomy or laparoscopy) 

because delay to surgery has been associated with increased mortality (up to 30%).  

A minority of patients (eg, minimal/localized symptoms, stable vital signs) may 

receive a trial of medical management with surgical backup available. 

- If plain x-rays are negative and perforation is suspected, CT scan can help detect 

smaller amounts of free air or fluid.   

- CT scan with oral contrast is rarely used for life-threatening conditions (eg, 

perforated peptic ulcer) because oral contrast use delays disposition by 45-60 

minutes. 

- Upper endoscopy should be performed after the perforation has healed to evaluate 

for cancer and/or Helicobacter pylori infection.  Endoscopy is contraindicated in the 

setting of acute perforation because it can worsen the injury. 

……………………………. 

- Acute cholecystitis can cause epigastric pain, fever, nausea/vomiting, and focal 

peritonitis.  However, pain onset is not typically as sudden, and peritoneal 

inflammation is usually isolated to the right upper quadrant.  Gallbladder 

perforation can cause upper 

abdominal pain but typically 

only after several days of 

symptoms (vs 2 hours in this 

patient) and would not 

cause pneumoperitoneum 

because the gallbladder 

does not contain significant 

air.  This patient likely has 

asymptomatic gallstones, 

which are common in the 

general population. Asx gallstones are common in the general population. 

- Pancreatitis does not cause subdiaphragmatic free air.  Abdominal x-ray is often 

normal but may show gallstones or paralytic ileus due to surrounding inflammation. 
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- A patient developed abdominal pain and absent bowel sounds following 

a traumatic injury.  X-ray demonstrates gastric dilation and gas-filled loops of both 

the small and the large intestines on abdominal x-ray, 

suggesting paralytic (adynamic) ileus.  Ileus is most commonly a complication of 

abdominal surgery but can also be seen in other conditions such 

as retroperitoneal/abdominal hemorrhage, intraabdominal inflammation (eg, 

pancreatitis), intestinal ischemia, and electrolyte abnormalities.  Contributors to 

the pathophysiology of ileus include irritation and temporary paralysis of the 

abdominal sympathetic and parasympathetic nervous system, local release of 

inflammatory mediators, and 

opioid analgesic use. 

Signs and symptoms of ileus 

include nausea, 

vomiting, abdominal 

distension, failure to pass flatus 

or stool (obstipation), and 

hypoactive or absent bowel 

sounds.  The diagnosis is 

clinical, but abdominal x-rays 

(classically revealing 

uniformly dilated, gas-filled 

loops of bowel with no transition point) can be helpful 

in confirmation.  Management is conservative and 

includes bowel rest, supportive care, and treatment of 

secondary causes. 

← The MC sites of volvulus in adults are the cecum/proximal ascending colon and 

sigmoid colon.  Abdominal x-rays frequently reveal a transition point at the cecum 

or sigmoid colon.  Patients are usually much older than this patient and have 

a more insidious onset of symptoms.  Neither cecal nor sigmoid volvulus is a 

common complication of trauma. 

- In complete small bowel obstruction, the bowel 

distal to the obstruction is not distended.  In 

addition, hyperactive "tinkling" bowel sounds are 

typically present on physical 

examination.  Peristaltic waves on the abdominal 

wall can also be observed. 
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BLUNT 

THORACIC 

TRAUMA 

A patient with blunt chest trauma (high-speed MVA, anterior chest wall bruises) 

initially has a tension pneumothorax (absent breath sounds, hypotension) and 

subcutaneous air (crepitus). Despite appropriate tube thoracostomy, repeat CXR 

shows rapid pneumothorax reaccumulation (leading to declining oxygen saturation) 

and increased subcutaneous emphysema. This suggests a tracheobronchial injury in 

which a large quantity of air escapes with each breath. The rapidity of extrapulmonary 

air accumulation in this patient is consistent with proximal (eg, bronchial) 

airway rupture because the larger diameter of the more proximal airway leads to more 

air leakage. 

Tracheobronchial injury should be considered in trauma patients with extensive 

extrapulmonary air. Classic findings are rapid, large air leak into the chest-tube 

drainage system and persistent pneumothorax/pneumomediastinum despite tube 

thoracostomy.  

Bronchoscopy is the definitive test for diagnosis; HRCT scan can diagnose major 

injuries but may miss small tears.  

Most patients require operative repair. 

……….. 

Aspiration pneumonitis (eg, aspiration of inflammatory gastric acid during post-

collision unconsciousness) and trauma can lead to acute respiratory distress 

syndrome (ARDS). Both aspiration pneumonitis and ARDS may cause progressive 

desaturation and increased oxygen requirement; however, infiltrates (rather than 

extensive extrapulmonary air) would be expected on CXR. 

Esophageal rupture may allow efflux of esophageal air into surrounding tissues, 

potentially resulting in pneumomediastinum and pneumothorax. However, the 

quantity and rapidity of leaked air in esophageal rupture is significantly less than 

with bronchial rupture. Therefore, rapid reaccumulation of pleural air in the presence 

of a chest tube makes esophageal rupture unlikely. 

Fat embolism: typically takes 24-72 hours to manifest following the traumatic insult. 
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PENETRATING 

THORACIC 

TRAUMA 

A patient with gunshot wounds (GSWs) to the left thoracoabdominal region has 

shock (ie, severe HoTN and tachycardia) despite initial crystalloid resuscitation. Based 

on the location of his wounds 

(left sixth and seventh 

intercostal spaces), both 

intrathoracic and 

intraabdominal causes of 

shock should be investigated 

because the diaphragm and 

intraabdominal contents 

can rise as high as 

approximately the fourth 

thoracic dermatome 

(ie, nipple level) on 

expiration. 

In this patient, there is no 

evidence of cardiac 

tamponade (eg, no pericardial 

effusion) or hemothorax (eg, equal breath sounds, no pleural effusion), and the 

irregular opacities revealed on chest x-ray likely represent a pulmonary contusion 

that does not require immediate intervention. Given the absence of an intrathoracic 

source of shock, intraabdominal organ (eg, spleen) injury due to penetrating 

abdominal trauma (PAT) should be suspected. For patients with PAT, immediate 

exploratory laparotomy is indicated for: 

• Hemodynamic instability (SBP <90 mm Hg). 

• Peritonitis (eg, rigidity, rebound tenderness). 

• Evisceration (ie, externally exposed intestines). 

• Impalement (i.e., penetrating object still in situ). 

Because this patient already has an indication for laparotomy, the abdominal portion 

of the FAST examination is not necessary as it does not change management. 

However, it is sometimes performed in practice (eg, immediately following the 

cardiac portion) because a positive result (ie, intraperitoneal free fluid) further 

confirms the need for laparotomy. 

………… 

CT scan of the abdomen (commonly used, noninvasive) and DPL (rarely used, invasive) 

can help detect intraabdominal injury and determine the need for laparotomy in 

hemodynamically STABLE patients with PAT. Plain radiographs of the abdomen may 

help determine the trajectory and resting location of a bullet. However, this patient 

requires immediate laparotomy rather than additional imaging or testing because of 

hemodynamic instability. 
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Local wound exploration to determine whether violation of the peritoneum has 

occurred is inappropriate in a patient with an indication for immediate ExLap. In 

addition, this technique is rarely performed in patients with GSW (vs abdominal stab 

wounds) because tissue destruction makes following the wound tract difficult. 

BLUNT 

ABDOMINAL 

TRAUMA (BAT) 

Hepatic subcapsular hematoma and—most important—intraperitoneal free air. 

 

Perforation may occur 

acutely (eg, during 

rapid compression of 

the GI tract that 

causes high 

intraluminal pressure) 

or in a delayed fashion 

(eg, several hours to 

days following 

trauma), as in this 

patient.  Delayed 

perforation can be due 

to the following: 

1. Bowel contusion (eg, thickened [edematous] proximal small bowel on initial CT 

scan) progressing to full-thickness injury 

2. Injured mesenteric vasculature (eg, mesenteric hematoma on initial CT scan) 

progressing to ischemia and necrosis 

Many patients with bowel contusion or mesenteric hematoma do not need further 

intervention.  However, an extended period of observation should be considered 

due to the risk of progression to perforation 

 

Triage of patients with BAT without frank peritonitis (eg, abdominal rigidity, rebound 

tenderness) includes bedside FAST to assess for intraperitoneal free fluid, a marker of 

intraabdominal organ injury.  

 

For polytrauma patients, a trauma survey can quickly identify serious injuries and triage 

them for possible emergency surgery.  When BAT is present, intraabdominal injury and 

hemorrhage must be investigated.  The initial approach is similar in both 

hemodynamically stable (HDS) (eg, systolic blood pressure >90 mm 

Hg) and hemodynamically unstable (HDUS) patients: 

• Peritonitis (eg, rigidity, rebound tenderness) is an indication for immediate 

surgery (not seen in this patient). 

• In the absence of peritonitis, FAST is typically the first step in abdominal 

imaging.  This noninvasive, ultrasound-based examination can be rapidly 
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performed at the bedside to detect significant intraperitoneal free 

fluid (eg, blood, urine [bladder rupture]). 

A positive FAST strongly suggests intraabdominal injury.  In HDS patients, such as this 

one, there is time to pursue more definitive imaging (eg, CT scan) to visualize the site 

and extent of injury.  In contrast, HDUS patients with a positive FAST require 

immediate laparotomy. 

A negative FAST does not rule out intraabdominal organ injury because injuries that do 

not produce large amounts of free fluid (eg, bowel perforation, diaphragmatic rupture) 

can be missed.  Therefore, if FAST is negative or equivocal, further investigations (eg, 

CT scan) may be required depending on the patient's hemodynamic status and the 

clinician's level of suspicion for intraabdominal injury. 

HDS patients with polytrauma often undergo a CT of the head and chest following a 

trauma survey.  However, in a patient with diffuse abdominal tenderness (ie, higher 

likelihood of intraabdominal injury) and no emergency indications for CT of the head 

(eg, low Glasgow Coma Scale score) or chest (eg, widened mediastinum concerning for 

thoracic aortic injury), FAST should precede these studies. 

DPL has been largely reduced to evaluating for intraabdominal hemorrhage in 

hemodynamically unstable patients with questionable bedside ultrasound results. 

 

Angiography should not delay surgical intervention once perforation is confirmed. 

 

Upper GI series: this study is time-consuming (eg, time to drink contrast, time for 

contrast to pass through the GI system) and unnecessary because the diagnosis of 

perforation has already been established by CT scan. 

………………………………………………………………….. 

- A child has epigastric discomfort, N, and worsening V approximately 1 day after 

BAT (eg, balance beam impact).  This 

presentation is concerning for duodenal 

hematoma (DH) and is best evaluated 

with abdominal CT scan 

- Rapid compression of the 

duodenum against the vertebral column 

during BAT can injure blood vessels 

between the submucosal and the 

muscularis layers, causing bleeding and 

hematoma formation.  As the 

hematoma progressively expands over 

the subsequent 24-48 hours, partial or 

complete (inability to tolerate PO intake, progressively worsening 

emesis) obstruction of the duodenal lumen can develop.  As a result, patients 

typically have a delayed presentation with suggestive symptoms (eg, epigastric 
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pain, bilious emesis) and radiographic findings (eg, gastric dilation with scant distal 

gas).  Children typically have less protective abdominal walls (eg, thinner 

musculature, less adipose tissue) and are therefore more vulnerable to developing 

DHs from BAT. 

- CT scan of the abdomen can confirm the diagnosis and visualize the extent of the 

hematoma, which typically appears as a homogenous density (ie, coagulated 

blood) within the C-shaped duodenum.  Once confirmed, DHs typically are 

managed with:  

• Bowel rest, Antiemetics 

• NGT decompression, and  

• Parenteral nutrition  

• Followed with serial CT scans or duodenal USG.   

Most DHs resolve within a few weeks with nonoperative management. But 

percutaneous drainage or surgery may be considered for DHs that persist beyond 

a few weeks. 

- Pancreatic injury may result from BAT rapidly compressing the pancreas against the 

vertebral column.  Resulting pancreatic leakage may form a pseudocyst, with the 

possible symptoms of emesis and epigastric tenderness.  However, pseudocysts 

typically develop over weeks rather than 2 days. 

- The role of DPL has been largely reduced to evaluating for intraabdominal 

hemorrhage in: 

• Hemodynamically unstable patients WITH: 

            Questionable bedside ultrasound results   

                                             OR 

            When FAST scan is not available 
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- Exploratory laparotomy is indicated when patients with BAT have peritonitis (eg, 

rigidity, rebound tenderness) or hemodynamic instability (eg, systolic blood 

pressure <90 mm Hg) with evidence of intraabdominal hemorrhage (eg, 

intraperitoneal free fluid). 

- Gallbladder USG is commonly used to evaluate for suspected cholecystitis, which 

can cause epigastric discomfort and emesis but typically also causes fever and RUQ 

tenderness.  Isolated gallbladder injury from BAT is extremely rare 

………………. 

Splenic injury:   Management depends on the patient's hemodynamic status following 

resuscitation. 

In patients who are hemodynamically stable enough to undergo further imaging, CT of 

the abdomen and pelvis with IV contrast is ideal for visualizing the extent of injury 

and diagnosing ongoing bleeding (eg, contrast extravasation).  Often, blunt splenic 

injury can be managed nonoperatively (eg, observation with serial hemoglobin 

measurement, embolization).  However, continued hemodynamic instability (eg, 

despite initial resuscitation) or frank peritonitis are indications for exploratory 

laparotomy and potential splenectomy. 

- Urinary bladder rupture from BAT can cause intraperitoneal free fluid (ie, urine) on 

FAST.  However, shock is uncommon, and difficulty voiding and/or gross hematuria 

are typically present. 

- Rapid compression of the upper abdomen against the vertebral column can crush 

the duodenum or pancreas, potentially causing duodenal hematoma or pancreatic 

transection.  However, duodenal hematoma does not cause intraperitoneal free 

fluid because bleeding remains confined within the duodenal wall.  Likewise, 

pancreatic transection does not cause an acute effusion of intraperitoneal fluid; 
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even with leakage of pancreatic juice (ie, ductal injury), formation of a large, 

ultrasound-detectable peripancreatic fluid collection (eg, pseudocyst) typically 

takes days to weeks. 

A hemodynamically unstable patient with blunt chest and abdominal trauma and no 

life-threatening intrathoracic injuries has free intraperitoneal fluid on FAST 

examination. This warrants ExLap to control likely intraabdominal hemorrhage. 

During the trauma survey of hemodynamically unstable (eg, SBP <90 mm Hg) 

patients, the source(s) of instability should be investigated quickly. This includes ruling 

out rapidly fatal intrathoracic conditions (eg, tension pneumothorax, cardiac 

tamponade) and identifying major sources of hemorrhage. This patient's bilateral 

breath sounds and lack of pericardial effusion make tension pneumothorax and 

tamponade unlikely, respectively. However, his distended abdomen with diffuse 

tenderness is concerning for intraabdominal hemorrhage due to blunt abdominal 

trauma (BAT). 

For patients with BAT (regardless of hemodynamic status), frank peritonitis (eg, 

rigidity) warrants immediate laparotomy. In the absence of peritonitis, FAST 

examination should be performed to identify intraperitoneal free fluid (eg, blood, 

urine, spilled enteric contents). 

In hemodynamically unstable patients, a positive FAST confirms significant 

intraabdominal injury and therefore warrants emergent laparotomy. If FAST is 

negative or inconclusive, additional investigations should be considered: 

• CT scan can often visualize the site and severity of intraabdominal injury but 

requires improved stability following resuscitation due to the risk of rapid 

deterioration in the CT scanner. 

• Bedside DPL may be considered in patients who remain too unstable for CT 

scan despite resuscitation. 

…………… 

Contrast angiography (with embolization) is sometimes used for BAT patients with 

intraabdominal hemorrhage due to splenic or hepatic laceration. However, this is only 

appropriate for hemodynamically stable patients with isolated, lower-grade injuries 

(typically identified by CT scan). 

Vasopressor therapy is CONTRAINDICATED in the setting of isolated hemorrhagic 

shock because peripheral vascular tone is already increased (ie, vasoconstriction) to 

compensate for decreased blood volume. Continued volume resuscitation (eg, 

crystalloid, blood products) is more appropriate. 

This patient with blunt chest/abdominal trauma has possible evidence of hemorrhage 

(eg, tachycardia), along with left upper quadrant (LUQ) pain and left shoulder pain 

that is likely referred (from blood irritating the phrenic nerve). This presentation is 
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most concerning for splenic injury, one of the MC intraabdominal complications 

of blunt abdominal trauma (BAT). 

Patients with BAT who do not have frank peritonitis (an indication for immediate 

laparotomy) should undergo Focused Assessment with Sonography for Trauma 

(FAST). A positive FAST strongly suggests intraabdominal injury; however, a negative 

FAST does not rule it out because it can miss early bleeding or injuries (eg, bowel 

perforation) that do not produce detectable (eg, >200 mL) amounts of free fluid. 

For hemodynamically stable (eg, systolic blood pressure >90 mm Hg) patients with 

a negative FAST: 

• High suspicion of intraabdominal injury, as in this patient with tachycardia, 

LUQ pain, and referred shoulder pain, should prompt contrast-enhanced CT 

scan of the abdomen and pelvis. IV contrast "blush" (extravasation) can often 

identify active bleeding. 

• Low suspicion of intraabdominal injury (eg, normal vital signs, nontender 

abdomen) can be managed with serial physical examinations, which are 

performed to rule out occult injury progression. 

If operative intervention is required, every effort should be made to repair rather 

than remove the spleen, especially in children. If removal is unavoidable, 

postoperative immunization against encapsulated bacteria is mandatory. 

…………. 

Splenic injury is often associated with left lower rib fractures.  Although dedicated 

radiographs of the ribs are indicated (eg, costal margin tenderness), they are a lower 

priority than CT scan for ruling out active bleeding with likely splenic injury (eg, LUQ 

pain, referred left shoulder pain) and early shock (eg, tachycardia). Shoulder 

radiographs are also lower priority, especially because this patient has normal 

shoulder ROM and his pain is likely referred (eg, blood irritating left phrenic nerve). 

(Diagnostic peritoneal lavage (DPL) may be considered for a negative/inconclusive 

FAST in hemodynamically unstable patients whose condition may clinically 

deteriorate during CT scan. Immediate exploratory laparotomy is indicated for 

peritonitis (regardless of hemodynamic status) or for a positive FAST in an 

hemodynamically unstable patient. 

A patient with a negative abdominal CT scan following BAT (eg, handlebar impact) now 

has persistent upper abdominal discomfort and N accompanied by a low-grade 

fever and a large upper abdominal fluid collection. This presentation is most 

concerning for pancreatic duct injury, with resulting leakage of inflammatory 

pancreatic juice leading to accumulation of peripancreatic fluid. 

Pancreatic injuries may result from BAT that rapidly compresses the fixed, 

retroperitoneal pancreas against the vertebral column. Pancreatic injury is often 
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difficult to diagnose immediately following trauma because physical examination is 

nonspecific, initial serum amylase and lipase levels are unreliable markers, and 

abdominal CT scan has variable (~50%-80%) SN. Therefore, the development of 

the following symptoms and signs in patients with recent BAT should raise suspicion 

for undiagnosed pancreatic injury: 

• Persistent abdominal discomfort/tenderness 

• Persistent N/V 

• Increasing amylase over serial measurements 

• Peripancreatic fluid collection (due to pancreatic duct injury) 

Ductal injury may require cholangiopancreatography for diagnosis.  

Some (eg, low-grade) pancreatic injuries can be managed nonoperatively, but most 

ductal injuries require surgical intervention. 

………. 

Abdominal aortic injuries due to BAT are rare (<1%). Many patients with traumatic 

aortic injury die from exsanguination before reaching the hospital. Those who survive 

(because bleeding has been initially contained within the retroperitoneum) would 

be extremely unlikely to have a large amount of free fluid on FAST without 

accompanying significant hemodynamic instability (eg, SBP <90 mm Hg). 

Diaphragmatic rupture, which can occur after BAT due to a sudden increase in 

intraabdominal pressure, may result in herniation of abdominal organs into the thoracic 

cavity. This may trap the stomach or small bowel and cause obstructive symptoms (eg, 

N, V). However, it does not typically cause significant intraabdominal free fluid and is 

unlikely to cause a low-grade fever. 

The liver and spleen are the most commonly injured solid organs in blunt abdominal 

trauma. Although both hepatic laceration and splenic rupture can generate 

intraabdominal free fluid (ie, blood), injuries severe enough to cause a large amount 

of intraabdominal bleeding (eg, large amount of free fluid) are nearly always 

detected on INITIAL abdominal CT scan. 
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PENETRATING 

ABDOMINAL 

TRAUMA (PAT) 

A patient has penetrating 

abdominal trauma (PAT) (ie, 

stab wound) to the LUQ with 

possible injury to underlying 

organs (eg, stomach, small 

bowel, spleen). In addition to 

tachycardia (ie, possible 

early hemorrhagic shock), the 

patient has peritonitis 

(rigidity, diffuse tenderness). 

This presentation is highly 

concerning for 

intraabdominal injury with 

ongoing hemorrhage and 

warrants immediate ExLap. 

For patients with PAT, any of the following is an indication for immediate ExLap: 

• Evidence of ongoing hemorrhage: hemodynamic instability (SBP <90 mm Hg) 

or frank blood in the NG tube or rectum 

• Peritonitis (eg, rigidity, rebound tenderness) 

• Evisceration (ie, externally exposed intestines) 

• Impalement (ie, penetrating object still in situ) 

In contrast, patients without an indication for immediate laparotomy should undergo 

further evaluation to determine whether peritoneal penetration occurred (eg, CT 

scan, local wound exploration for anterior stab wounds) and/or whether 

intraabdominal injuries are present (eg, FAST, CT scan). The presence of either 

typically warrants surgical exploration. 

………… 

DPL is not commonly performed, but it can help rule out intraabdominal injuries in 

patients with PAT who have no indication (eg, peritonitis) for immediate laparotomy. 

In patients with isolated anterior stab wounds, an experienced surgeon may perform 

local wound exploration under local anesthetic to look for violation of the 

peritoneum (eg, visualization of intraabdominal contents), which usually prompts 

definitive surgical exploration. However, peritonitis implies peritoneal penetration with 

intraabdominal injury and warrants immediate surgical intervention. 

In some patients, a stab wound may violate the peritoneum but miss important 

intraabdominal organs. When this is suspected (eg, small wound with otherwise 

benign abdominal examination, normal vital signs, nonconcerning imaging), serial 

abdominal examinations may be performed to rule out progression of an occult 

injury. 
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NUTRITION - Due to a hypercatabolic state, critically ill patients (ie, patients in the ICU) have 

increased energy expenditure and protein requirements.  This is especially true 

for a patient who also has an open abdomen resulting in loss of protein-rich 

peritoneal fluid.  In such patients, early nutritional support can prevent 

malnourishment and improve overall outcomes. 

- When initiated early (ie, ≤48 hours), enteral (ie, via the intestinal route) nutrition 

(EN) has multiple clinical benefits for critically ill patients, including reduction in 

infections (eg, pneumonia) and possible reduction in mortality.  EN may also 

help maintain gut integrity, preventing atrophy of gut-associated and MALT.  EN 

formulas can be tailored to provide different amounts of carbohydrates (simple and 

complex), protein, fatty acids, vitamins, minerals, and electrolytes.  They are typically 

delivered via a feeding tube to the stomach or, in patients with a high risk of 

aspiration, the postpyloric duodenum. 

- An open abdomen is not a contraindication to EN.  For patients with an open 

abdomen, EN is typically safe (eg, does not cause ileus or exacerbate bowel 

edema) and beneficial (eg, earlier abdominal closure, lower fistula rate). 

- 50% dextrose is typically administered in small doses (eg, 10 mL) for reversal of 

acute hypoglycemia in unresponsive patients.  5% dextrose in normal saline is a 

commonly used isotonic maintenance fluid.  Although the administration of 

dextrose would provide a small number of calories, these solutions lack additional 

nutrients (eg, protein).  In addition, they would not provide the benefits (eg, 

maintenance of gut integrity) associated with early enteral feeding. 

- TPN provides a complete but more elemental nutrient mixture and is typically 

administered via central venous catheter (vs peripheral venous catheter) because 

the high osmotic load is damaging to peripheral veins.  TPN is typically used 

only for patients with contraindications to enteral nutrition (eg, intestinal 

discontinuity, prolonged ileus) because early initiation may increase the risk of 

infection (eg, central line–associated bloodstream infection) and lead to 

prolonged ICU and hospital stays. 

………………………………………….. 

- Refeeding syndrome: The development of hypophosphatemia, hypokalemia, 

weakness, and arrhythmias after the initiation of tube feeding suggests refeeding 

syndrome, which occurs after the reintroduction of nutrition in patients with 

chronic malnourishment (eg, anorexia nervosa, malignancy). 

- Starvation results in the depletion of phosphate, although serum levels may 

remain normal due to transcellular shifts.  The reintroduction of carbohydrates (ie, 

tube feeding) leads to increased insulin secretion.  This stimulates the cellular 

uptake of electrolytes (ie, PO4, K, Mg) and increases phosphate utilization 

during glycolysis (eg, formation of ATP, 2-3 DPG).  This eventually leads to 

phosphate depletion and failure of cellular energy metabolism, as well as massive 

fluid and electrolyte shifts. 

- Manifestations of refeeding syndrome include muscle weakness (which can 

include the muscles of respiration), arrhythmias, CHF, rhabdomyolysis, and 

neurologic dysfunction (eg, paresthesia, seizure).  The disorder is characterized by 
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hypophosphatemia; other common laboratory abnormalities include 

hypomagnesemia, hypokalemia, and LFT abnormalities.  Management includes 

close laboratory monitoring and aggressive repletion of electrolytes. 

…………………………………. 

- Hypermetabolic syndrome typically occurs in the setting of severe burns, sepsis, 

or hyperthyroidism, not chronic malnutrition, which suppresses metabolism.  It 

typically results in ongoing protein catabolism and weight loss despite 

adequate nutrition; severe electrolyte derangements and muscle weakness would 

be unexpected early in the clinical course. 

- Paraneoplastic syndrome can cause metabolic disturbances but typically results in 

hyponatremia (SIADH), hypercalcemia (humoral hypercalcemia of malignancy), or 

hypoglycemia.   

Approximately 1 day after sustaining blunt abdominal trauma (BAT), a patient has 

fever, diffuse abdominal tenderness with epigastric guarding, and retroperitoneal 

free air on imaging. This delayed presentation is concerning for a perforated 

viscus within the retroperitoneum, such as a duodenal tear. 

When a hollow viscus (eg, duodenum, ascending or descending colon) perforates 

within the retroperitoneum, gastrointestinal spillage may be 

initially sequestered away from the intraperitoneal space (which is separated from the 

retroperitoneum by the posterior peritoneal lining). This may delay the development of 

classic symptoms and signs of perforation (eg, fever, diffuse abdominal pain). In 

addition, back or flank pain (eg, right flank pain) may be present due to 

retroperitoneal inflammation. 

Aspects of duodenal anatomy that increase the duodenum's susceptibility 

to perforation include: 

• Its location anterior to the vertebral column: compression against the vertebral 

column during BAT can rapidly increase intraluminal pressure, causing rupture. 

• Its multiple attachments (eg, hepatoduodenal ligament, ligament of Treitz): 

abrupt force against the duodenum can cause duodenal tearing at fixed points 

of attachment rather than stretching. 

Duodenal perforation is typically treated with surgical repair. 

………. 

214



Retroperitoneal abdominal organs 

• Suprarenal (adrenal) glands 

• Aorta & IVC 

• Duodenum* (except 1st part) 

• Pancreas* (head & body) 

• Ureters 

• Colon* (ascending & descending) 

• Kidneys 

• Esophagus 

• Rectum (mid-distal) 

Mnemonic: SAD PUCKER 

*Secondarily retroperitoneal (developed 

intraperitoneal & migrated retroperitoneal). 

The stomach and transverse colon 

are also susceptible to rupture from 

rapid change in intraluminal pressure 

during BAT. However, both are 

intraperitoneal (vs retroperitoneal) 

structures. Therefore, intraperitoneal 

free air (eg, free air under the 

diaphragm on CXR) would be 

expected on imaging (vs 

retroperitoneal free air seen in this 

patient). 

BAT can injure the pancreas or 

kidney, causing spillage of pancreatic 

enzymes or urine into the 

retroperitoneal space. Although both renal pelvis laceration and traumatic 

pancreatitis could result in a delayed presentation of abdominal and right flank 

pain, they would typically cause free fluid rather than free air on imaging. 

SOLIC LIVER 

MASSES 

- Hepatic adenoma: painful hepatic mass. Elevated ALP and GGT levels suggest 

biliary compression or obstruction. MC in young and middle-age women.  Risk 

factors include OCPs, anabolic androgen use and pregnancy. 

- Ultrasound most commonly shows well-demarcated, hyperechoic lesions, and 

contrast-enhanced CT can show early peripheral enhancement.  Needle biopsy is 

not recommended for suspected hepatic adenoma due to the risk of bleeding, and 

surgical excision is preferred.  Possible long-term complications include progressive 

growth, rupture, and malignant transformation. 
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- Hepatic adenoma can clinically resemble focal nodular hyperplasia (FNH), a 

common mass lesion in young women caused by hyperperfusion from anomalous 

arteries.  However, FNH is not associated with oral contraceptives, and imaging will 

show evidence of increased arterial flow and sometimes a central scar. 

- HCC is characterized by a rapidly enlarging liver mass, often with satellite lesions. 

- Hydatid cysts are caused by Echinococcus tapeworm infections.  In the United 

States, most cases are seen in immigrants, although occasional cases may be seen 

in individuals from the Southwest who have been exposed to sheep and dogs.  It 

causes cystic, not solid, liver lesions. 

- Most patients with metastatic liver disease will have a known extrahepatic primary 

malignancy (eg, colon, pancreas).  Although the liver lesions may occasionally be 

found prior to the primary tumor, most patients are older, have systemic symptoms 

(eg, weight loss), and often have multiple liver lesions. 

- Acute or chronic liver injury can lead to nodular regeneration.  This is usually 

multifocal and occurs most commonly in the setting of cirrhosis. 

HEPATIC 

ADENOMA 

 
- Often discovered incidentally 

- Can cause life-threatening complications such as malignant transformation and 

rupture.  Rupture should be suspected in those with sudden-onset, severe right 

upper quadrant pain who have signs of hemorrhagic shock; low-grade fever and 

mild leukocytosis also sometimes occur due to peritoneal irritation from blood in 

the abdominal cavity.  US generally reveals a single, solid liver lesion (usually in the 

right hepatic lobe) and free fluid (blood) in the abdomen.  Urgent circulatory 

support and surgical intervention are required to prevent death. 

- Hepatic abscess is most common in the setting of bowel perforation or biliary 

infection.  Although patients often have fever and progressive right upper quadrant 

pain 

- US: a lesion with internal debris or septation (not a solid mass). 

- Hepatic hemangioma is the most common benign liver lesion.  It is generally 

asymptomatic, but larger lesions can sometimes cause right upper quadrant pain.  
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Spontaneous rupture of this vascular lesion is very rare; therefore, a solid liver 

lesion with surrounding free fluid is unlikely. 

- HCC: Most cases present with progressive, subacute right upper quadrant 

abdominal pain or decompensated cirrhosis. 

- Hydatid cysts can occasionally rupture into the abdomen, leading to sudden-onset, 

right upper quadrant pain, fever, and leukocytosis.  However, ultrasound would 

reveal a smooth, round cyst in the liver, not a solid mass. 

HYDATID CYST Echinococcus granulosus is a dog tapeworm endemic to rural, developing 

countries.  Prevalence is particularly high in areas of sheep farming (sheep are 

intermediate hosts), as dogs are often fed sheep viscera.  Humans acquire the infection 

incidentally after ingesting food or water contaminated by dog feces.  Eggs hatch in 

the small intestine, penetrate the intestinal wall, and travel to the liver (or, less 

commonly, lung) where >1 hydatid cysts form. 

Many patients remain asymptomatic for years and develop clinical illness only due to 

large cyst size (>10 cm) or rupture.  Manifestations include right upper quadrant pain, 

nausea, vomiting, and hepatomegaly.  Rupture may result in fever.  Ultrasound has 

excellent sensitivity (~95%) and typically shows a large, smooth hepatic cyst often 

with daughter cysts (internal septations).  Positive serology for E granulosus IgG 

corroborates the diagnosis 

(sensitivity ~95%) and usually 

obviates the need for percutaneous 

biopsy.  Small cysts (<5 cm) are 

typically treated with albendazole; 

larger or complex cysts usually also 

require percutaneous therapy or 

surgery. 

……… 

Eating contaminated pork may 

result in a Taenia solium GI 

tapeworm infection.  Humans can 

transmit tapeworm eggs to others, 

causing 

cysticercosis.  Cysticercosis usually 

affects the brain (seizures) or 

cerebral ventricular system 

(intracranial hypertension); liver 

cysts are uncommon. 

Entamoeba histolytica is often asx but may cause dysentery/colitis and liver 

abscess.  Amebic abscess usually manifests with fever, RUQ pain, and a smooth, cystic, 

subcapsular mass.  An afebrile pt that has a cystic lesion with daughter cysts makes E 

granulosus more likely. 
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Undercooked fish may transmit liver flukes (eg, Clonorchis sinensis) or fish tapeworm 

(eg, Diphyllobothrium latum).  Liver flukes typically cause biliary disease (not hepatic 

cysts).  Fish tapeworm rarely causes symptoms but may cause megaloblastic anemia 

due to vitamin B12 deficiency. 

Prolonged and excessive alcohol intake increases the risk of HCC, which may cause 

weight loss, abdominal pain, and complications related to rupture or tissue 

compression.  Imaging typically reveals a dense, irregular mass (not a cystic, smooth 

mass). 

Entamoeba 

histolytica 
Entamoeba histolytica 

Risk factors  

• Developing nations (travel/residence) 

• Contaminated food/water 

• Fecal-oral, sexual transmission (rare) 

Manifestations 

• 90% of patients asymptomatic 

• Colitis (diarrhea, bloody stool with mucus, abdominal pain) 

• Liver abscess (RUQ pain, fever) 

o Complications: rupture to pleura/peritoneum 

Diagnosis 
• Stool ova & parasites, stool antigen testing (colitis) 

• E histolytica serology (liver abscess) 

Treatment • Metronidazole & intraluminal antibiotic (eg, paromomycin) 

RUQ = right upper quadrant. 

Entamoeba histolytica is a protozoan common in developing countries and is 

transmitted through consumption of contaminated food and water.  Approximately 

10% of patients have clinical manifestations of colitis or extraintestinal (liver, pleura, 

brain) disease.  Amebic liver abscessdevelops when E histolytica spreads from the 

colonic mucosa to the liver via the portal vein. 

Symptoms are subacute and include RUQ pain and fever, sometimes with recent or 

concurrent bloody diarrhea (colitis).  The pain is often dull and can be referred to the 

right chest wall or shoulder.  Systemic symptoms (eg, anorexia, weight loss, cough) can 

occur, and hepatomegaly and elevations in leukocyte count, alkaline phosphatase, and 

transaminases are common.  As with other protozoal infections (eg, 

giardiasis), peripheral eosinophilia is not a frequent finding (in contrast to many 

helminthic infections, which can stimulate IL-5 production).  A characteristic imaging 

finding is a single, subcapsular, low-density lesion in the right lobe of the liver (due 

to greater portal blood supply compared with the left).  Diagnosis is made 

with serology; needle aspiration is generally unnecessary. 

……… 

Alcoholic hepatitis usually develops following years of heavy use. 
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Gonococcal perihepatitis (Fitz-Hugh–Curtis syndrome) occurs in ~10% of women with 

pelvic inflammatory disease and is marked by RUQ abdominal pain, fever, pleurisy, and 

mild elevations in aminotransferases. 

Polymicrobial pyogenic (bacterial) abscesses share similar clinical and radiographic 

appearances with amebic abscesses.  However, pyogenic abscesses are associated with 

jaundice and are more common in patients with diabetes or underlying hepatobiliary 

or pancreatic disease.  This patient's recent travel to an endemic E histolytica region 

also makes amebic abscess more likely. 

E granulosis can cause a hydatid liver cyst with symptoms of RUQ pain, nausea, 

vomiting, and hepatomegaly.   

 

ESOPHAGEAL 

PERFORATION 

 
- Esophageal instrumentation e.g., TEE, endoscope. Patients may develop severe 

chest pain (and/or back pain due to the esophagus's posterior anatomical location) 

and systemic findings (eg, fever) within hours (not days) of the procedure.  A 

minority have crepitus (subcutaneous emphysema) or crunching heard on 

auscultation (Hamman sign).  Chest x-ray may reveal findings consistent with 

air/fluid leakage into the mediastinum (eg, pneumomediastinum, widened 

mediastinum) or thorax (eg, pneumothorax, pleural effusion). Endoscopy is the 

MCC of EP, with adjunctive procedures (eg, biopsy, stricture dilation) further 

increasing risk. Esophagography is the best initial test.  Elevated amylase in the 

pleural fluid (due to leaked saliva) could increase suspicion for EP.  However, 

compared to contrast esophagography, pleural fluid analysis has less specificity for 

the diagnosis (eg, pancreatitis-associated effusion also has elevated amylase) and is 

unable to localize the tear in preparation for likely surgery. 

- Effort rupture of the esophagus (Boerhaave syndrome) can occur with repeated 

vomiting, particularly when the patient resists the vomiting reflex.  Patients usually 

have severe chest pain (and/or back pain given the esophagus's posterior location) 

and a systemic inflammatory response (eg, fever, tachycardia).  If esophageal 

contents leak through the perforation into the pleural space, pleural effusion 
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results, usually on the left due to intrinsic weakness in the left posterolateral aspect 

of the distal intrathoracic esophagus. 

- Blunt thoracic trauma can rapidly increase intraesophageal pressure enough to 

rupture the esophagus. 

- EP may present with severe chest pain (easily missed if attributed to concurrent 

chest injuries [eg, rib fractures]) and symptoms/signs related to leaked esophageal 

air (eg, pneumothorax, pneumomediastinum, subcutaneous emphysema) or 

gastrointestinal fluid (eg, pleural effusion).  These manifestations may not be 

immediately evident until content (eg, pleural fluid) accumulation increases.  If 

pleural fluid analysis is performed in the setting of EP, it typically shows low pH and 

high salivary amylase and may show food particles.  Esophagography or CT scan 

with water-soluble oral contrast is the gold standard for confirming EP. Barium 

contrast is more SN but can incite a granulomatous inflammatory response; it is 

used when water-soluble contrast esophagography is inconclusive. Management 

includes emergent surgical consultation, NPO, and IV abx and PPI administration. 

Surgical debridement and repair remain the mainstay of treatment, although 

select healthy patients (eg, limited leak, minimal symptoms, no signs of sepsis) 

may receive a trial of medical management. 

- Bronchopleural fistula can occur following chest trauma but is most common 

following lung resection.  The abnormal flow of inhaled air into the pleural space 

would cause persistent air leak into the chest tube drainage system 

- Visualization of contrast extravasating from the esophagus into surrounding tissues, 

either by esophagography or CT scan with water-soluble contrast (barium is more 

inflammatory), confirms the diagnosis.  Intravenous, broad-spectrum antibiotics and 

proton pump inhibitors should be administered, all oral intake restricted, and 

emergent surgical consultation obtained.  Most perforations will require operative 

debridement and repair. 

- Acute pancreatitis can cause a unilateral, left pleural effusion and fever in severe 

cases.  Associated pain may radiate to the back but typically originates in the 

epigastrium, not the chest. 

- Aortic dissection: Fever is uncommon. 

- Self-induced emesis → risk for aspiration pneumonia 

A patient has midline chest pain, fever, and a widened mediastinum in the setting of 

protracted vomiting, which are most concerning for esophageal perforation (EP). 

Effort rupture of the esophagus (Boerhaave syndrome) can occur with 

repeated vomiting, particularly when the patient resists the vomiting reflex. The 

perforation allows gastrointestinal contents to leak from the esophagus into the 

mediastinum (causing widened mediastinum on CXR) and/or into the pleural space 

(causing pleural effusion). The inflammatory gastrointestinal contents often 

cause severe chest pain and a systemic inflammatory response (eg, fever, 

tachycardia) that can quickly progress to septic shock and death. 

Visualization of contrast extravasating from the esophagus into surrounding tissues, 

either by esophagography or CT scan with water-soluble contrast (barium is more 
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inflammatory), confirms the diagnosis. Pleural fluid analysis is NOT required to 

confirm EP, but if performed, typically shows low pH and very high amylase (>2500 

IU/L from leaked saliva) and may show food particles. Surgical consultation should be 

obtained as soon as the diagnosis is made because most perforations require 

emergent operative debridement and repair. 

…… 

Acute pancreatitis can cause a unilateral, LEFT-sided, exudative pleural effusion with 

a high amylase concentration (due to high serum amylase levels) & high pH. 

However, pancreatitis presents more classically as epigastric pain radiating to the 

back rather than chest pain and would not cause mediastinal widening on CXR. 

***Severe chest pain accompanied by a widened mediastinum and unilateral 

pleural effusion (possible hemothorax) is concerning for aortic dissection in a patient 

actively using cocaine (a risk factor), as in this patient with injected conjuctivae and 

dilated pupils. However, aortic dissection usually has associated findings such as 

pulse/BP variation (eg, >20 mm Hg blood pressure difference between the 

extremities), and fever is uncommon. 

The patient is at risk for aspiration from protracted vomiting. Although fever, 

tachypnea, and pleural effusion (possible parapneumonic effusion) are concerning for 

aspiration pneumonia, severe chest pain is not typical, and infiltrates would be 

expected on chest x-ray. In addition, pleural fluid analysis of a parapneumonic effusion 

would not be expected to show elevated amylase. 

Severe chest pain in the setting of cocaine use (coronary vasospasm) is concerning for 

MI. However, MI is less likely given the lack of ischemic changes on ECG; also, it would 

not account for this patient's unilateral pleural effusion or widened mediastinum on 

chest x-ray. 

GALLSTONE 

ILEUS 

- Gallstone ileus occurs when a gallstone passes through a biliary-enteric fistula into 

the small bowel.  As the stone advances it may cause intermittent "tumbling" 

obstruction with diffuse abdominal pain and vomiting until finally lodging in the 

ileum, the narrowest section of the bowels, several days later. 

- In addition to experiencing colicky pain and vomiting, patients may report 

distension and inability to pass flatus or stool and show signs of hypovolemia (eg, 

hypotension, tachycardia).  Stones can occasionally also lodge in the stomach, 

jejunum, or colon.  Cholecystitis, which predisposes to biliary-enteric adhesions, is 

the most important risk factor, and patients are more commonly elderly women, 

which reflects their higher prevalence of gallstone disease. 

- Diagnosis can be confirmed by abdominal CT scan, which may reveal gallbladder 

wall thickening, pneumobilia, and an obstructing stone.  Treatment is surgical and 

involves removal of the stone and either simultaneous or delayed cholecystectomy. 

……………………………………………… 
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- Acute intestinal ischemia typically results in diminished bowel sounds and 

frequently presents with severe abdominal pain despite a relatively normal physical 

examination. 

- Emphysematous cholecystitis (gallbladder wall infection due to gas-producing 

organisms) is more commonly characterized by fever and right upper quadrant pain 

and can also cause ileus (decreased or absent bowel sounds).  This patient has 

hyperactive bowel sounds. 

GALLSTONES - In patients on total parenteral nutrition or prolonged fasting, the normal stimulus 

for CCK release and gallbladder contraction is absent.  This leads to biliary stasis 

and promotes the formation of bile sludge and gallstones.  Small-bowel (ileal) 

resection also contributed to the formation of gallstones in this patient.  Decreased 

enterohepatic circulation of bile acids results in altered hepatic bile composition, 

which becomes supersaturated with cholesterol and promotes gallstone formation.  

- Estrogen-induced increase in 

cholesterol secretion is the underlying 

mechanism for the development of 

cholesterol gallstones during pregnancy 

and in women taking oral 

contraceptives.  During pregnancy, 

estrogen causes an increase in 

cholesterol secretion and progesterone 

causes a reduction in bile acid 

secretion, causing increased cholesterol 

saturation of bile.  Progesterone also 

slows gallbladder emptying and thus 

facilitates the formation of cholesterol 

gallstones during pregnancy.  

- Decreased enterohepatic recycling of 

bile acids, as seen in patients with ileal 

Crohn disease or ileal resection, can 

predispose to cholesterol gallstones 

due to increased concentration of 

bilirubin conjugates and total calcium in 

the gallbladder.  

- Hypertriglyceridemia can predispose to gallstones in some patients.  

- Increased red blood cell destruction (hemolytic anemia) increases the risk of 

pigmented gallstones  

……………………………………. 

- Gallstones: Risk factors: HyperTG, obesity… The intra-gallbladder pressure increases 

on gallbladder contraction against an obstructed cystic duct (either by stone or 

sludge) and causes pain.  Subsequent gallbladder relaxation allows the stone to fall 

back from the duct with subsequent pain resolution. The pain is in the RUQ or 

epigastric region, often constant (rather than colicky), and accompanied by 

nausea, vomiting, and right-sided shoulder or subscapular discomfort (referred 
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pain).  Patients may have recurrent symptoms that resolve between episodes.  

Features that distinguish biliary colic from cholecystitis are pain resolution 

within 4-6 hours and absence of abdominal tenderness, fever, and leukocytosis. 

Acute cholecystitis typically presents with severe, unremitting RUQ pain and signs 

of systemic illness (eg, fever, tachycardia, leukocytosis).  LFTs typically remain 

normal, and elevations should raise suspicion for biliary obstruction (eg, 

choledocholithiasis, cholangitis).  Characteristic ultrasound findings of cholecystitis 

include gallbladder wall thickening, edema, and pericholecystic fluid. 85-90% of 

gallstones are radiolucent 

- Acute cholecystitis: Sudden RUQ pain after a fatty meal, may radiate to scapula, 

murphy. Other classical findings include fever, vomiting, and 

leukocytosis.  Uncomplicated cholecystitis can cause mild elevations in 

transaminases, total serum bilirubin from 1-4 mg/dL, and serum amylase without 

obvious common bile duct or pancreatic disease.  In these cases, the laboratory 

elevations are usually due to passage of sludge or pus in the common bile 

duct.  However, alkaline phosphatase is usually not elevated without associated 

cholangitis or choledocholithiasis. Complications: gangrene, rupture, hydrops, 

abscess, cholangitis, chronic cholecystitis, porcelain GB. Although infection of the 

gallbladder is present in 50-70% of acute cholecystitis cases, the original inciting 

event is gallstone impaction in the cystic duct.  Therefore, infection would not be 

the primary mechanism for this patient's symptoms. 

…….. 

- Epigastric discomfort is accompanied by heartburn secondary to gastric acid 

hypersecretion and mucosal irritation.  However, pain is usually described as a 

burning sensation and does not radiate to the right shoulder.  Dyspepsia provoked 

by meals is often associated with belching and early satiety.  Vomiting may occur 

but is uncommon. 

- Fat necrosis may accompany acute pancreatitis.  Symptoms include nausea, 

vomiting, and constant epigastric pain that radiates to the back.  Pain usually does 

not resolve spontaneously within a few hours. 

- In acute cholecystitis, the gallbladder mucosa is inflamed.  The cystic duct is 

frequently obstructed with gallstones or sludge.  Although the pain is similar to 

biliary colic pain in location, radiation, and associated symptoms, it usually lasts 

longer than 6 hours.  Furthermore, patients frequently have fever, leukocytosis, and 

tenderness to palpation in the midaxillary line under the right costal margin 

(Murphy's sign). 

- Pancreatic ca: progressive pain w/ weight loss 

- Dyspepsia: burning pain (VS colicky) 

………………………………………….. 
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- Only 20% of 

patients with asx 

gallstones will 

develop 

symptoms 

within 15 years.  

In light of this, no 

treatment is 

typically required 

for such patients.  

Exceptions to 

this rule include 

patients who are 

at increased risk 

for developing gallbladder carcinoma (eg, porcelain gallbladder). 

- Acute cholecystitis: Palpation (or an ultrasound probe) under the costal margin at 

the midclavicular line may elicit acute tenderness, especially during inspiration 

(Murphy sign). 

- Symptoms often subside within a few days with volume resuscitation, antibiotics, 

and pain medications.  However, early cholecystectomy (within 72 hours) reduces 

disease duration, duration of hospitalization, and mortality when compared to 

delayed cholecystectomy (>7 days after hospitalization). Laparoscopic 

cholecystectomy is the surgical procedure of choice in patients without 

contraindications.  Early cholecystectomy is also advised for patients with other 

complications of gallstones, such as gallstone pancreatitis. CT can also be used to 

evaluate the biliary tree but is less sensitive than ultrasound. 

- ERCP uses fluoroscopy. It’s indicated for a gallstone in the common biliary duct 

(CBD) causing CBD dilation. Normal ALP makes CBD obstruction unlikely 

- Lap chole is often performed in patients with biliary colic (intermittent RUQ pain) 

or acute cholecystitis.  Open cholecystectomy is performed in patients who can’t 

tolerate a laparoscopic procedure or who have another intraabdominal process 

requiring surgery. 

- Porcelain gallbladder: asso. W/ chronic cholecystitis, asx or RUQ pain, might present 

as a painless RUQ mass. Asso w/ adenoca in 2-5%, remove esp if symptomatic or  

have incomplete mural calcification. It has a bluish color and brittle consistency 

- Lithotripsy (laser or mechanical fragmentation) is sometimes used for gallstones 

in the bile duct that CANNOT be removed endoscopically. 

- Oral ursodeoxycholic acid supplementation reduces symptoms from gallstones 

but does not lead to complete dissolution.  It is used to treat symptomatic 

gallstones in individuals who are poor surgical candidates, but would be of no 

benefit for asx stones. 

- Gallstone pancreatitis: gallstones  are the second MCC of pancreatitis.  Some 

studies have shown that ALT >150 U/L has a 95% PPV for diagnosing gallstone 

pancreatitis. 
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Once this patient's symptoms and labs have improved, attack of acute 

pancreatitis is considered mild and resolved.  However, the pt is at increased risk 

for recurrent attacks of acute pancreatitis due to gallstones.  Early 

cholecystectomy is recommended for medically stable patients who recover 

from acute pancreatitis and are surgical candidates.  Cholecystectomy can 

markedly reduce the risk of recurrent gallstone pancreatitis. 

………………………… 

- Antihypertensives commonly associated with drug-induced pancreatitis include 

thiazides and angiotensin-converting enzyme inhibitors. 

- ERCP is recommended in patients with gallstone pancreatitis who have:  

• Cholangitis,  

• Visible CBD dilation/obstruction, or  

• Increasing liver enzyme levels.   

ERCP allows for cannulation and sphincterotomy in an attempt to relieve the 

obstruction. 

- Repeat US in 4 weeks can be done in 

patients with biliary colic symptoms who do 

not have gallstones on initial US. 

- Echinococcal cyst: unlikely in a patient 

who has never traveled outside the United 

States. 

 

← Liver abscess is typically amebic or bacterial 

in origin (not a complication of porcelain 

gallbladder) and is caused by portal vein 

bacteremia, systemic bacteremia, ascending 

cholangitis, or trauma.  Ultrasound 

or CT scan is usually diagnostic. 

Acalculous 

cholecystitis 
Acalculous cholecystitis 

Risk factors 

• Severe trauma or recent surgery 

• Prolonged fasting or TPN 

• Critical illness (eg, sepsis, ICU)  

Clinical presentation 
• Fever, leukocytosis, ↑ LFTs, RUQ pain 

• Jaundice & RUQ mass less common   

Diagnosis 
• Abdominal ultrasound (preferred) 

• HIDA or CT scan if needed 

Treatment 

• Enteric antibiotic coverage   

• Cholecystostomy for initial drainage   

• Cholecystectomy once clinically stable   

HIDA = hepatobiliary iminodiacetic acid 
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Acalculous cholecystitis is most often seen in hospitalized patients who are critically 

ill.  Common predisposing conditions include recent surgery (particularly 

cardiopulmonary, aortic, or abdominal), severe trauma, MOF, burns, extensive burns, 

sepsis or shock, prolonged fasting or prolonged TPN, or critical illness requiring 

mechanical intubation.  These conditions likely cause gallbladder stasis or ischemia 

with local inflammation that can lead to gallbladder distension, edema, necrosis, and 

secondary bacterial infection. 

Acalculous cholecystitis can present with unexplained fever and diffuse or RUQ 

pain.  Other findings can include jaundice, RUQ mass, leukocytosis, or abnormal LFTs 

(normal results do not exclude the diagnosis).  Therefore, the diagnosis requires a high 

degree of suspicion.  Complications include gangrene, perforation, and 

emphysematous cholecystitis.  Abdominal ultrasound is usually preferred for 

dx.  Patients with unclear ultrasound findings may need an abdominal CT scan or 

cholescintigraphy (HIDA) scans, which are more SN and SP for the diagnosis. 

- Most patients affected by this condition have no prior history of gallbladder 

disease. 

- Can lead to sepsis and death if undetected.  The clinical signs of disease (eg, 

fever, leukocytosis) are vague, and patients most vulnerable to this condition 

are typically non-communicative due to their general medical condition.  The 

best way to make the diagnosis is a high degree of clinical suspicion and 

confirmation with imaging studies.  Radiologic signs include gallbladder wall 

thickening and distension and the presence of pericholecystic fluid.  The 

immediate treatment in critically ill patients includes antibiotics followed by 

percutaneous cholecystostomy under radiologic guidance.  Cholecystectomy 

with drainage of any associated abscesses is the definitive therapy once the 

patient's medical condition improves (stabilized). 

…………………………………………………. 

- Duodenal perforation usually presents with sudden-onset, diffuse abdominal pain.  

The abdomen is rigid on initial examination (becomes distended later) with signs of 

peritonitis. 

- Mesenteric ischemia usually presents with sudden periumbilical abdominal pain 

out of proportion to examination findings.  Risk factors include older age, a-fib, 

CHF, and atherosclerotic vascular disease.  CT of the abdomen typically shows 

focal or segmental bowel wall thickening, small-bowel dilation, and 

mesenteric stranding. 

- CT findings of pancreatitis include parenchymal enhancement with intravenous 

contrast (in patients with no pancreatic necrosis), pseudocyst formation, or 

peripancreatic fluid collection. 

-  Acute pancreatitis can occur postoperatively in patients with hypotension (similar 

to acalculous cholecystitis).  However, acute pancreatitis is less likely due to this 

patient's RUQ, rather than epigastric, tenderness and normal amylase levels.  
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- Subphrenic abscess (rare) can cause fever and abdominal pain.  However, it usually 

develops due to peritonitis (eg, perforated ulcer, appendicitis, abdominal surgery) 

and is unlikely in this patient who did not undergo an abdominal procedure. 

EMPHYSEMATOU

S CHOLECYSTITIS  

 
- Predisposing factors include relative immunosuppression (eg, age >50, diabetes 

mellitus) and vascular disease (eg, compromised cystic artery blood supply, 

atherosclerosis). 

- Complications include gangrene and perforation, the latter of which may 

transiently relieve pain but subsequently result in peritoneal signs. 

- Diagnosis is confirmed with imaging 

demonstrating air-fluid levels in the 

gallbladder (as gas leaks into it), gas in the 

gallbladder wall or surrownding structures, 

and occasionally pneumobilia (air within the 

hepatobiliary system).  However, in patients 

with emphysematous cholecystitis, unlike 

other forms of acute cholecystitis, US is less 

SN due to the modality's poor visualization of 

air-filled structures; extensive gas in the gallbladder 

wall may be falsely interpreted as failure to identify 

the gallbladder due to overlying bowel loops.  Pts 

present w/ fever, RUQ pain and guarding, RUQ 

crepitus…etc. Laboratory findings include mild to 

moderate unconjugated hyperbilirubinemia (eg, 

from Clostridium-induced hemolysis) and a small 

elevation in aminotransferases.  Mgmt requires 

emergency cholecystectomy, broad-spectrum IV 

antibiotic therapy (eg, piperacillin-tazobactam. 

Ertapenem) and bile cx. Untreated → gangrenous 

cholecystitis and perforation. 

-  Biliary-enteric fistulas are extremely rare. They cause pneumobilia but would not 

be expected to cause intramural gas and are not typically associated with fevers 
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or sepsis.  Large bowel fistulas are characterized by bile acid diarrhea whereas 

fistulas with the small bowel are often asx but may cause gallstone ileus, which 

presents with symptoms of intermittent bowel obstruction (eg, N, diffuse 

abdominal pain) over several days as the gallstone moves through the intestines. 

- Acute colangitis → ERCP, if failed → Percutaneous drainage. 

POSTCHOLECYST

ECTOMY 

SYNDROME (PCS) 

/////////////////// 

**** 

- PCS refers to persistent abdominal pain or dyspepsia (eg, N) that occurs either 

postoperatively (early) or months to years (late) after a cholecystectomy.  PCS 

can be due to biliary (eg, retained CBD or cystic duct stone, biliary dyskinesia) or 

extra-biliary (eg, pancreatitis, PUD, CAD) causes.  Patients usually notice the 

same pain they had prior to surgery, new pain just after surgery, or the same 

pain that never went away. 

- Laboratory findings can include elevated ALP, mildly abnormal LFTs, and dilated 

CBD on abdominal US.  These findings usually suggest CBD stones or biliary SOD.  

The next step involves EUS, ERCP, or MRCP for final diagnosis and guiding 

therapy.  Treatment for PCS is directed at the causative factor. 
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GILBERT 

SYNDROME 

A patient with mild scleral icterus following 

appendectomy has elevated indirect (unconjugated) bilirubin levels (given his elevated 

total bilirubin level of 3.3 mg/dL without direct bilirubin predominance) with normal 

LFT results and no evidence of hemolysis (given the normal hemoglobin level). This 

presentation is consistent with Gilbert syndrome, the most common inherited 

disorder of bilirubin glucuronidation. 

Gilbert syndrome is characterized by recurrent episodes of mild jaundice due 

to decreased activity of the UDP-glucuronosyltransferase enzyme, responsible 

for bilirubin conjugation in the liver. These episodes may be precipitated 

by stressors (eg, infection, fasting, vigorous exercise, surgery). Gilbert syndrome is 

diagnosed by elevated levels of unconjugated bilirubin on repeat testing with normal 

liver function test results and CBC results. No specific treatment is indicated, but it is 

important to educate patients about the benign nature of the condition and its 

inheritance pattern to prevent unnecessary diagnostic studies. 

…….. 

Acalculous cholecystitis is an inflammatory condition of the gallbladder most 

commonly seen in critically ill, hospitalized patients. Laboratory results are nonspecific 

but often show a leukocytosis along with hyperbilirubinemia and sometimes mild 

elevation in ALP and aminotransferase levels. 

Patients with acute viral hepatitis present with anorexia, nausea, and 

vomiting. Aminotransferase levels are extremely elevated (eg, >25x upper limits of 

normal). 

Halogenated inhalational anesthetics (eg, halothane) are associated with severe 

hepatotoxicity. Due to this concern, halothane use is not recommended in 

adults. There are 2 types of halothane hepatotoxicity: a mild, self-limiting form 

characterized by mild elevations in aminotransferase levels, and a severe form that 
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causes liver necrosis, fever, and jaundice with grossly elevated aminotransferase 

levels. 

Iatrogenic biliary injury occurs most commonly following laparoscopic cholecystectomy 

but would be unlikely following an appendectomy. Manifestations include jaundice, 

fever, and epigastric pain. 

MALIGNANT 

BILIARY 

OBSTRUCTION 

-  
- This patient has predominantly conjugated (direct) 

hyperbilirubinemia.  Predominantly unconjugated hyperbilirubinemia is due to 

increased bilirubin production (eg, hemolysis), decreased bilirubin uptake by the 

liver (eg, portosystemic shunt), or abnormal bilirubin conjugation (eg, Gilbert's 

syndrome).  Predominant conjugated hyperbilirubinemia is due to hepatocellular 

injury, decreased bilirubin excretion in bile canaliculi (eg, Dubin-Johnson 

syndrome), intrahepatic cholestasis (eg, primary biliary cirrhosis), or extrahepatic 

cholestasis from biliary obstruction (eg, malignancy). 

Malignant biliary obstruction 

Etiologies 

• Cholangiocarcinoma 

• Pancreatic/hepatocellular carcinoma 

• Metastasis (eg, colon, gastric) 
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Manifestations 

• Jaundice, pruritus, acholic stools, dark urine 

• Weight loss 

• RUQ pain 

• RUQ mass or hepatomegaly 

• ↑ Direct bilirubin, ALP, GGT 

Diagnosis 

• Serum tumor markers (CEA, CA-19, AFP) 

• Abdominal imaging (ultrasound, CT scan) 

• EUS or ERCP for tissue diagnosis if unclear 

This patient's conjugated hyperbilirubinemia, elevated ALP, painless jaundice, and 

systemic symptoms (fatigue, weight loss) suggest malignant obstruction of the biliary 

system.  Likely etiologies include pancreatic adenocarcinoma or 

cholangiocarcinoma.  The next step in this patient's evaluation should be abdominal 

imaging (ultrasound or computed tomography), with consideration for endoscopic 

retrograde cholangiopancreatography if initial imaging is nondiagnostic. 

- Chronic autoimmune hepatitis usually causes elevated aminotransferases and 

conjugated hyperbilirubinemia.  However, it is usually not associated with 

significantly elevated alkaline phosphatase. 

- Chronic pancreatitis typically presents with recurrent bouts of abdominal pain 

and/or symptoms of fat malabsorption with steatorrhea.  Liver function tests are 

usually normal in chronic pancreatitis.  Recurrent episodes of pancreatitis can lead 

to fibrosis, stricture of the intrapancreatic portion of the bile duct, and elevated 

bilirubin and alkaline phosphatase.  However, this usually develops later in patients 

with known chronic pancreatitis. 

- Primary biliary cholangitis (PBC) may present with fatigue, itching, jaundice, weight 

loss, and elevated alkaline phosphatase levels.  However, antimitochondrial 

antibodies would be positive. 

HEMOBILIA A patient who has melena, right upper quadrant (RUQ) pain, jaundice, anemia, and 

hyperbilirubinemia after a recent liver biopsy likely has bleeding into the biliary tract, 

known as hemobilia. Hemobilia is a rare cause of upper gastrointestinal 

bleeding (UGIB) that usually occurs as a complication of hepatic or biliopancreatic 

interventions (eg, liver biopsy, cholecystectomy, ERCP); other etiologies include 

hepatobiliary tumors and BAT.  

Massive hemobilia results in hemodynamic instability and UGIB that occurs 

immediately after the procedure;  

Intraductal hematoma formation more commonly results in delayed UGIB until after 

dissolution of the clot (usually ~5 days post-procedure). 

Patients typically present with RUQ pain, jaundice, and UGIB (eg, melena, 

hematemesis). Laboratory findings include direct hyperbilirubinemia from bile duct 

obstruction and anemia; leukocytosis can occur due to inflammation. Abdominal 

imaging (eg, CT scan, ultrasound) can identify hematomas and intraabdominal free 

fluid, and endoscopic evaluation may reveal oozing of blood from the papilla.  
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Hemobilia is usually self-limited and often managed conservatively (eg, IV fluids, 

blood transfusions); however, angiography with embolization or surgery may be 

required for persistent bleeding. 

……….. 

Aortoenteric fistula causes massive gastrointestinal bleeding and usually results from 

a ruptured AAA or after aortic surgery; it is not a typical complication of liver 

biopsy. In addition, hyperbilirubinemia and jaundice are unexpected. 

Liver abscesses can form after liver biopsy and present with RUQ pain, leukocytosis, 

and possibly hyperbilirubinemia when they compress the biliary tree; however, fevers 

are typical, and UGIB would not occur. 

A perforated duodenal ulcer can cause abdominal pain and melena, but the pain is 

usually generalized and severe (rather than focal RUQ pain) and associated with fever, 

abdominal distension, rebound, and guarding. Jaundice and hyperbilirubinemia are 

unexpected. 

BILIARY ATRESIA 
Biliary atresia 

Pathogenesis • Extrahepatic bile duct fibrosis 

Clinical 

findings 

• Asymptomatic at birth 

• Infants age 2-8 weeks: 

o Jaundice, acholic stools, dark urine 

o Hepatomegaly 

Diagnostic 

evaluation 

• Direct hyperbilirubinemia 

• Ultrasound: 

o Absent/abnormal gallbladder &/or CBD 

• Liver biopsy: 

o Intrahepatic bile duct proliferation 

o Portal tract edema 

o Fibrosis 

• Intraoperative cholangiography (gold standard): 

o Biliary obstruction 

Treatment 
• Surgical hepatoportoenterostomy (Kasai procedure) 

• Liver transplant 

CBD = common bile duct. 
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Biliary atresia is a neonatal 

disorder characterized by 

progressive fibrosis and 

obliteration of extrahepatic 

bile ducts. Conjugated 

bilirubin is produced by 

hepatocytes but cannot be 

transported through the 

fibrotic ducts, leading to 

cholestasis. Affected infants 

usually develop jaundice 

and hepatomegaly at age 

2-8 weeks. Decreased bile 

excretion into the intestines also leads to acholic stools (eg, pale, clay-

colored). Untreated disease can lead to splenomegaly due to progressive cirrhosis 

and portal hypertension. 

Laboratory evaluation reveals elevated total and direct bilirubin levels. Bile duct 

destruction leads to elevated GGT and ALP; aminotransferases (ATs) are usually 

normal or mildly elevated. Reticulocyte count is normal due to the absence of 

hemolysis. 

TAUS may reveal the triangular cord sign (fibrous remnants above the porta hepatis) 

or a small or absent gallbladder, findings highly suggestive of biliary atresia.  

Definitive diagnosis requires intraoperative cholangiography or liver biopsy. 

If biliary atresia is confirmed, hepatoportoenterostomy (Kasai procedure) is 

performed to reestablish bile flow to the small intestine. However, most children with 

biliary atresia eventually require a liver transplant. 

……….. 

Hemophagocytic lymphohistiocytosis (HLH) is a systemic inflammatory condition 

that can present with elevated direct bilirubin and GGT (due to cholestasis) and with 

cytopenias and decreased reticulocytes (due to BM failure).  In contrast to a patient 

with biliary atresia, infants with HLH have a normal gallbladder and are typically febrile 

and ill-appearing. 

Certain rare, genetic causes of cholestasis, such as progressive familial intrahepatic 

cholestasis, cause direct hyperbilirubinemia with paradoxically normal 

GGT. Although the presentation is similar to biliary atresia (eg, jaundice, acholic 

stools), absence of the gallbladder is highly suggestive of biliary atresia. 
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ACUTE 

PANCREATITIS 

- This patient with a history of alcohol use and a recent episode of pancreatitis now 

has progressive abdominal distension, N, and V, 

with a CT scan showing a round, well-

circumscribed, encapsulated fluid collection in 

the pancreatic bed, consistent with a pancreatic 

pseudocyst.  Pseudocysts are mature walled-off 

pancreatic fluid collections (usually no necrosis 

or solid material) surrounded by a thick fibrous 

capsule and containing enzyme-rich fluid, tissue, 

and debris.  They can leak amylase-rich fluid into 

the circulation and increase serum amylase.  

Complications include spontaneous infection, 

duodenal or biliary obstruction, 

pseudoaneurysm (due to digestion of adjacent 

vessels), pancreatic ascites, and pleural effusion.  Abdominal imaging usually 

confirms the diagnosis. 

- In patients with minimal or no symptoms and without complications (eg, 

pseudoaneurysm), expectant management (eg, symptomatic therapy, NPO) is 

preferred initially.  Endoscopic drainage is typically reserved for those with 

significant symptoms (eg, abdominal pain, V), infected pseudocyst, or evidence 

of pseudoaneurysm (usually embolized before drainage procedure). 

………………………………………….. 

- Cholecystectomy is performed (usually following ERCP) in patients who have 

recovered from gallstone pancreatitis, which typically presents with elevated LFTs, 

amylase, lipase, and (often) serum bilirubin. A patient w/ normal serum chemistry 

makes gallstone pancreatitis unlikely. 

………………………………………………….. 

- Gallstone pancreatitis complicated by acute cholangitis: elevated serum lipase or 

amylase, cholestatic LFTs. If the stone remains in the biliary tract, the resultant bile 

stasis can allow bacteria to ascend from the duodenum, leading to acute 

cholangitis.  In addition to cholestatic liver function studies (due to stasis and 

obstruction), the presence of Charcot triad (right upper quadrant pain, jaundice, 

fevers) suggests the diagnosis, and altered mental status and hypotension (ie, 

Reynolds pentad) indicate particularly severe disease.  Common bile duct dilation 

or choledocholithiasis on a right upper quadrant ultrasound further support the 

diagnosis. 

- Management includes aggressive IV hydration and antibiotics. ERCP is indicated 

to relieve the biliary obstruction, during which a sphincterotomy, stone extraction, 

and/or biliary stent placement can be performed. Failure to remove the obstructive 

gallstone may result in septic shock and death. 

- Although a CT scan can help diagnose pancreatitis, the combination of acute 

abdominal pain and elevated serum lipase is sufficient for diagnosis.  In addition, a 

CT scan is less sensitive than an ultrasound for detecting changes associated 
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with cholangitis (eg, common bile duct dilation) and may miss gallstones, which 

are frequently radiolucent. 

- A HIDA scan is used to diagnose cholecystitis in patients with equivocal US findings; 

however, in addition to fevers and RUQ pain, cholecystitis results in gallbladder wall 

thickening and edema visible on US, whereas biliary dilation suggests cholangitis.  

An elective cholecystectomy to prevent further complications of gallstone disease 

should be deferred until after the current complications have resolved. 

 

A patient has pancreatitis given her epigastric abdominal pain radiating to the back 

and the amylase/lipase levels >3 times the upper limit of normal (ULN). Gallstone 

pancreatitis is most likely as she does not use alcohol, takes no medications, has 

normal TGs and calcium levels, and has had no recent major illness. Her high 

BMI, ALT >150 U/L, and elevated ALP also suggest gallstone pancreatitis. 

A RUQ US is advised for all patients with suspected gallstone pancreatitis as it provides 

the most accurate information regarding the presence of gallstones. If the US 

is nondiagnostic and there is high clinical suspicion for common bile duct disease, 

ERCP may be performed to better visualize the biliary tree. 

……… 

CT scan is not required to diagnose pancreatitis in patients with typical abdominal 

pain and amylase/lipase levels >3 times ULN. It can be used to confirm the diagnosis 

and identify complications (eg, pancreatic hemorrhage or necrosis) in patients without 

these classic findings (eg, atypical abdominal symptoms, amylase/lipase elevation <3 x 

ULN). However, CT is not as SN as ultrasound for detecting gallstones. Plain 

radiographs also have a very low sensitivity for gallstones. 
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Viruses (eg, hepatitis B, cytomegalovirus, varicella-zoster, HIV) are a less likely 

cause of pancreatitis in this patient. Serologic studies can be deferred unless standard 

testing does not identify the cause. 

Stool elastase is a marker for pancreatic exocrine function.  Low levels would be 

seen in chronic, rather than acute, pancreatitis. 

DIVRTICULOSIS/D

IVERTICULITIS 

- Diverticulosis is characterized by 

herniation of the colonic 

mucosa/submucosa through the 

circular and longitudinal muscle layer 

due to elevated intraluminal pressure.  

Risk increases with age and is greatest 

in those with obesity, poor diet (eg, low 

dietary fiber, high red meat/fat), and 

tobacco use.  Although diverticulosis is usually asymptomatic, approximately 5%-

15% of patients develop diverticular bleeding or diverticulitis.  

- In diverticulitis, elevated luminal 

pressure or inspissated food particles cause 

erosion of the diverticular wall, leading to 

micro- or macroperforation and 

subsequent colonic wall inflammation.  Most 

cases arise in the sigmoid colon (the site of 

the greatest intraluminal pressure) and 

present with the following: 

• LLQ pain 

• N and V 

• Bladder symptoms (eg, urgency, 

frequency, dysuria) or sterile 

pyuria (eg, positive leukocyte esterase, negative nitrite/bacteria) due to 

bladder irritation from adjacent sigmoid colon inflammation 

• Alteration in bowel habits (eg, constipation, diarrhea) 

- A minority of patients (<20%) develop rebound tenderness/guarding or a tender 

left lower quadrant mass.  Diagnosis is usually made with imaging (eg, CT scan of 

the abdomen); antibiotic therapy is generally curative, but complications (eg, 

abscess, bowel obstruction, frank perforation, fistula) can occur and usually 

necessitate further therapy.  

- Some (10%-15%) have urinary urgency, frequency, or dysuria due to bladder 

irritation from an inflamed sigmoid colon.  Abdominal CT scan (oral and 

intravenous contrast) is the best diagnostic test for diverticulitis,differentiating it 

from other diseases (eg, colon cancer, kidney infection).  Findings suggestive of 

diverticulitis include increased inflammation in pericolic fat, presence of diverticula, 

bowel wall thickening, soft tissue masses (eg, phlegmons), and pericolic fluid 

collections suggesting abscess. 
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- Diverticulitis can be classified as uncomplicated (75%) or complicated 

(25%).  Uncomplicated diverticulitis in stable patients can be managed in the 

outpatient setting with bowel rest, PO antibiotics, and observation. However, 

hospitalization and IV antibiotics are recommended for patients who are: 

1. Elderly,  

2. Immunosuppressed,  

3. Have high fever or significant leukocytosis, or  

4. Have significant comorbidities. 

- Complicated diverticulitis refers to diverticulitis associated with: 

1. Abscess,  

2. Perforation,  

3. Obstruction, or  

4. Fistula formation.  

A fluid collection <3 cm can be treated with IV antibiotics and 

observation, with surgery reserved for patients with worsening 

symptoms.   

 

However, a fluid collection >3 cm should have CT-guided percutaneous 

drainage.  If the symptoms are not controlled by the fifth 

day, surgical drainage and debridement are recommended.  Sigmoid 

resection is generally reserved for patients with: 

1. Fistulas,  

2. Perforation with peritonitis,  

3. Obstruction, or  

4. Recurrent attacks of diverticulitis. 

……………………… 

- IV antibiotics are typically given for an infected pseudocyst.  The absence of 

fever and leukocyte count elevation in this patient makes infection less likely.  

- Ovarian torsion usually causes pelvic pain, N/V, and (occasionally) fever.  

However, the pain is often acute and severe, and most patients have a palpable 

adnexal mass. 

- Ruptured ovarian cysts most often present with severe, sudden-onset 

abdominal pain following sexual intercourse.  The vast majority of cases occur in 

females of reproductive age. 

- SBO usually occurs in individuals who have had a previous abdominal or pelvic 

surgery and developed postoperative adhesions or hernia.  Although N/V and 

low-grade fever can occur, patients typically have paroxysms of periumbilical 

crampy abdominal pain (not dull, persistent, LLQ pain) and often cannot pass 

flatus.  In addition, high-pitched bowel sounds are often present. 

……………………………………………….. 

Diverticulitis s/s eg, vague lower abdominal discomfort, anorexia, constipation. 

Patients with free perforation of the gastrointestinal tract in the setting of ongoing 

inflammation (eg, diverticulitis) often have a classic pain sequence: 
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• Moment of perforation: sudden, severe pain (± vomiting, lightheadedness or 

syncope) 

• After perforation to 2 hours: temporary relief or decreased pain as the 

inflamed organ decompresses 

• >2 hours after perforation: generalized, constant pain due to peritonitis (± 

sepsis/septic shock) 

Unlike diverticular microperforation (ie, contained perforation), which usually responds 

to medical management (eg, antibiotics, bowel rest), free perforation is a surgical 

emergency that requires abdominal washout and resection of the ruptured bowel 

segment. 

…………………………………………. 

- Colonic dilatation with loss of haustral markings may be seen in toxic megacolon.  

Toxic megacolon can cause fever, abdominal pain, and peritonitis.  However, 

bloody diarrhea is typically present, as is a history of inflammatory bowel disease or 

recent antibiotic therapy (leading to Clostridioides [formerly Clostridium] difficile). 

- Dilated small bowel with a transition point is seen in small bowel obstruction.  This 

condition more commonly causes crampy (vs sudden and severe) pain of the 

midabdomen and increased, high-pitched (vs diminished) bowel sounds without 

peritonitis, unless perforation has occurred (causing free air on imaging). 

- Embolic occlusion of a mesenteric artery causes acute-onset, severe abdominal pain 

(acute mesenteric ischemia).  Such pain is typically out of proportion to a relatively 

benign abdominal examination, whereas this patient has guarding and rebound 

tenderness proportionate to his severe pain.  In addition, a predisposing risk factor 

for embolism (eg, atrial fibrillation) is usually present. 

- Barium contrast enema can detect strictures or inflammation in ulcerative colitis or 

Crohn disease.  It is contraindicated in the setting of diverticulitis until perforation 

has been ruled out. 

- Sigmoidoscopy or colonoscopy is contraindicated in the setting of acute 

diverticulitis as it may cause perforation; colonoscopy can be done to exclude 

underlying malignancy following resolution of the diverticulitis. 

- Small bowel follow-through is performed by giving oral contrast to the patient and 

using fluoroscopy to follow the contrast into the small bowel.  The test is usually 

indicated for diagnosing small bowel pathology (eg, stricture, obstruction, masses) 

and is not as useful for diagnosing diverticulitis in the colon. 

- Upright abdominal film can reveal nonspecific findings sometimes associated with 

acute diverticulitis (eg, dilated small/large bowel with air-fluid levels due to ileus or 

obstruction, soft tissue densities due to abscess).  It can also occasionally reveal air 

under the diaphragm or in the retroperitoneum (perforation).  However, abdominal 

CT is more sensitive (~94%) as well as specific (~99%) for diagnosing diverticulitis 

and differentiating it from other causes of abdominal pain. 

PSOAS ABSCESS 
Psoas abscess 

238



Clinical 

presentation 

• Subacute fever & abdominal/flank pain that may radiate to the groin or 

hip 

• Anorexia, weight loss 

• Abdominal pain with hip extension (psoas sign) 

Diagnosis 

• CTAP 

• Leukocytosis, elevated inflammatory markers 

• Blood & abscess cultures 

Treatment 
• Drainage 

• Broad-spectrum antibiotics 

A patient with a recent history of skin infection who presents with fever and 

abdominal pain radiating to the groin likely has a psoas abscess (PA). PA occurs 

from either hematologic seeding from a distant infection or from direct extension of 

an intraabdominal infection (eg, diverticulitis, vertebral osteomyelitis). Risk factors 

include HIV, IVDU, diabetes, and Crohn disease. 

PA frequently presents subacutely with fever and lower abdominal or flank pain, 

although symptoms (eg, anorexia, weight loss) can be nonspecific. Consequently, PA 

should be considered as part of the evaluation for fever of unknown origin. Deep 

abdominal palpation is required to elicit tenderness due to the location of the psoas on 

the posterior abdominal wall. The "psoas sign," abdominal pain with hip extension, 

can often be detected on examination. Laboratory studies commonly show 

leukocytosis, thrombocytosis, and elevated inflammatory markers. CT scans are 

required to confirm the diagnosis. Drainage is critical, and blood and abscess cultures 

should be obtained to guide antibiotic therapy. 

……… 

USG typically has poor SN for PA due to abscess location deep in the pelvis, overlying 

bowel gas, and pelvic bones. 

AXR are helpful in identifying bowel obstructions, free air, foreign bodies, 

and renal calculi, but have much lower sensitivity in identifying PA. 

This patient had clear risk factors for PA formation (T1DM, recent furunculosis). In 

patients with unexplained PA, colonoscopy may help identify a source for the 

abscess. 

Retrocecal appendicitis can cause a positive psoas sign, and in the appropriate 

setting patients may proceed directly to surgery. However, compared to PA, retrocecal 

appendicitis is more likely to cause pain on rectal examination and less likely to 

cause RLQ pain. In addition, the patient's subacute presentation and history of recent 

soft tissue infection increase the diagnostic uncertainty, making a CT scan the best 

next step. 
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MALIGNANT 

BILIARY 

OBSTRUCTION 

 
- Cholangiocarcinoma: Risk is greatest in those with fibropolycystic liver disease or 

primary sclerosing cholangitis, an inflammatory disorder of the biliary tree that is 

almost always (~90%) associated with underlying UC. Elevated CEA and CA 19-9 

levels raise strong suspicion. 

Patients with cholangiocarcinoma generally come to clinical attention late in the 

disease course when the tumor obstructs biliary drainage, which leads to: 

• Abdominal pain 

• Weight loss 

• Hyperbilirubinemia (jaundice, dark urine, pruritus) 

• Cholestatic liver enzyme pattern (elevated alkaline phosphatase, 

normal/mildly elevated transaminases) 

• Hepatomegaly/palpable right upper quadrant mass 

CEA, CA 19-9, and alpha-fetoprotein (AFP) can help differentiate 

cholangiocarcinoma (↑ CEA/CA 19-9, normal AFP) from hepatocellular carcinoma 

(normal CEA and CA-19, sometimes ↑ AFP).  Abdominal imaging typically shows 

intrahepatic or common bile duct dilation (depending on the level of the lesion) 

and biliary mass.  Endoscopic ultrasound or endoscopic retrograde 

cholangiopancreatography is then required for tissue diagnosis. 

- Choledocholithiasis (gallstones in the common bile duct) usually presents with 

acute right upper quadrant pain, nausea/vomiting, and a cholestatic liver enzyme 

pattern.  However, CEA and CA-19 are not typically elevated, and cachexia is 

unusual. 

- HCC: CEA and CA 19-9 are rarely elevated, but AFP is elevated in ~50% of cases. 

- Colon cancer often metastasizes to the liver and is frequently associated with CEA 

and/or CA 19-9 elevation.  However, metastatic disease to the liver usually causes 

multiple liver masses. 

- Although pancreatic cancer often increases CA 19-9, imaging generally shows 

common bile duct dilation (the obstruction occurs in the distal biliary tree). 

240



HEPATOCELLULA

R CARCINOMA 

(HCC) 

- AFP is produced by the fetal liver and yolk sac, → elevated in primary testicular 

(yolk sac) or HCC.  A patient w/ normal testicular examination, older age, and 

emigration from endemic areas make HCC most likely. 

- HCC Incidence is greatest in Asia (eg, Vietnam), Africa, and the Middle East due 

to high rates of underlying HBV/HCV infection.  In these regions, viral transmission 

often occurs via the maternal-to-child route, leading lifelong viral hepatitis in the 

newborn (and increased risk of cirrhosis/HCC later in life). 

- Patients with HCC often develop systemic (eg, weight loss, fatigue), abdominal 

(eg, right upper quadrant pain, early satiety), or metastatic (eg, bone pain) 

manifestations.  LFTs may be normal or elevated; ALP is occasionally dramatically 

elevated due to osteoblastic bone metastases (can be mixed blastic/lytic mets).  

Significant elevation in AFP raises strong suspicion for HCC but is present only in 

~50% of cases. 

………………………………………… 

- Although multiple myeloma and renal cell cancer often spread to the spine, they 

usually cause purely osteolytic (not mixed osteolytic/osteoblastic) lesions.  

Therefore, alkaline phosphatase is usually normal. AFP elevations are rare. 

- Although nonseminomatous germ cell tumors (that contain yolk sac cells) are often 

associated with elevated AFP and frequently spread to bone, most testicular 

cancers occur in males age 15-35 and are marked by unilateral testicular swelling or 

nodules. 

A patient's ascites (shifting abdominal dullness), hypoalbuminemia, mildly elevated liver 

function tests, thrombocytopenia, and hyperbilirubinemia are consistent with 

underlying cirrhosis. Most cases are caused by alcohol abuse, chronic viral hepatitis, 

or nonalcoholic fatty liver disease (NAFLD; as is likely in this patient with a history of 

DM and obesity). 

Patients with cirrhosis are often unaware of the diagnosis until they develop 

complications such as variceal bleeding or hepatocellular carcinoma (HCC), a primary 

liver tumor. Risk of HCC in patients with cirrhosis is 1%-8% per year. In these patients, 

HCC usually presents with decompensated liver failure (eg, ascites, jaundice, 

hypoalbuminemia), weight loss, cachexia (eg, temporal wasting), possible 

hepatomegaly, and a palpable liver nodule. 

AFP, a glycoprotein produced by the fetal liver and yolk sac, is elevated in ~50% of 

cases; therefore, AFP can serve as an important diagnostic clue (when elevated) 

but cannot be used to rule out the diagnosis. Triple phase arterial contrast CT scan 

of the abdomen is diagnostic in most cases. 

………. 

Focal nodular hyperplasia (FNH) is a benign liver lesion that usually arises in young 

women.  Although a minority develop a palpable liver nodule, most are asymptomatic; 

the lesion does not usually rupture, undergo malignant transformation, cause liver 

failure, or result in weight loss/cachexia. 
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Hepatic adenoma is a benign liver lesion common in young women on oral 

contraception. Some lesions undergo malignant transformation (to HCC), which may 

result in cachexia, weight loss, and anorexia. However, decompensated liver failure is 

uncommon (because the rest of the liver has preserved function). 

Hydatid cyst is an Echinococcus tapeworm infection.  Most cases are asymptomatic, 

but large hydatid cysts can cause hepatomegaly, RUQ pain, or nausea/vomiting.   

Pyogenic liver abscess is most common in the setting of biliary infection or bowel 

perforation. Although weight loss, anorexia, fatigue,transaminitis, hepatomegaly, and 

hyperbilirubinemia commonly occur, almost all patients have fever, abdominal pain, 

and leukocytosis. 

A patient with alcohol-induced cirrhosis now has abdominal swelling, abdominal 

distension, and shifting dullness on percussion, indicating ascites. Although ascites 

often develops as a consequence of progressive cirrhosis, new-onset ascites may 

indicate acute obstruction of the portal or hepatic veins due to thrombus 

or hepatocellular carcinoma (HCC). Therefore, abdominal US is required to evaluate 

the abdominal cavity (for free fluid), the portal/hepatic vascular system (for clots), and 

the liver (for masses). 

Patients with cirrhosis are at extremely high risk for developing HCC (risk is 1%-8% per 

annum). New-onset ascites and systemic manifestations (eg, weakness, weight loss, 

temporal wasting) should raise suspicion for HCC, as should any sign of liver 

decompensation (eg, variceal bleeding). However, patients with HCC are often 

asymptomatic. Therefore, in any patient with cirrhosis, SCREENING abdominal US is 

recommended every 6 months to evaluate for new-onset HCC. This patient who had 

a negative screening ultrasound 18 months ago may have developed HCC in the 

interim. 

…….. 

Primary biliary cholangitis (PBC) is associated with antimitochondrial antibodies and 

is characterized by fatigue, jaundice, pruritis, and elevated ALP. Patients with PBC 

who develop cirrhosis have an increased risk of HCC. However, PBC is rare and occurs 

almost exclusively in middle-aged women. 

The mainstay of therapy for ascites is diuresis and salt restriction; however, new-onset 

ascites requires ultrasound prior to considering therapy. 

Patients with congestive heart failure can develop ascites and lower extremity edema 

but typically have elevated jugular venous pressure. This patient's history of cirrhosis 

and lack of elevated JVP make his ascites most likely due to a hepatic cause; 

therefore, abdominal ultrasound, not echocardiography, is recommended. 

Lactulose is used to treat hepatic encephalopathy, which is associated 

with confusion and asterixis. This patient is alert and oriented; he has no evidence of 

encephalopathy. 
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FOCAL NODULAR 

HYPERPLASIA 

(FNH) 

- FNH is a benign regenerative liver nodule common in women age 20-50.  

- Most cases of FNH are asymptomatic and are discovered during abdominal 

imaging for other conditions.  Lesions tend to be well-circumscribed, solitary, and 

<5 cm in size; they characteristically have a central, stellate scar, which surrounds a 

large congenital arterial anomaly 

that sends arterial branches to 

the periphery.  Imaging with 

triphasic, helical CT scan (which 

evaluates the mass during 

different phases of vascular 

contrast) generally reveals a 

hyperdense lesion (ie, filled with 

contrast during hepatic arterial 

phase) and a central scar.  

- Because FNH does not 

generally grow over time, 

undergo malignant 

transformation, or rupture, 

treatment is rarely required.  Oral contraception is not believed to worsen FNH; 

therefore, contraception usually can be continued (in contrast to hepatic adenoma).  

- Hepatic hemangioma, the most common benign liver tumor, is often found 

incidentally during imaging for other conditions.  However, triphasic CT scan will 

reveal centripetal enhancement (ie, enhancement moving from periphery to 

center) and no central scar. 

- Hepatic adenomas: centripetal enhancement is usually seen on triphasic CT scan, 

and no central scar would be present. 

- HCC enhances w/ contrast. 

METASTATIC 

LIVER DISEASE 

- GI malignancies, such as 

colorectal (MC source; 

should be r/u even if no 

suggestive s/s) or 

pancreatic cancer, are the 

most frequent source of 

liver metastases as their 

venous drainage is through 

the portal system directly to 

the liver.  Lung, breast, and 

skin cancers (melanoma) 

often also spread to the 

liver.  The liver is a common 

site of metastatic disease 

due to its dual blood supply (systemic and portal) and hepatic sinusoidal 

fenestrations allowing for easier metastatic deposition. 
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- Liver cancer.  Colorectal cancer is the MC source of liver metastases (as blood from 

the colon moves through the portal circulation directly to the liver) and should be 

excluded in this patient, even in the absence of specific symptoms (eg, alteration in 

bowel habits, gastrointestinal bleeding).  Abdominal CT is a useful screening test 

but can often miss primary intraluminal tumors.  Colonoscopy is the most 

appropriate next diagnostic step as it both localizes the tumor and provides a tissue 

diagnosis. 

Lung and breast cancers also metastasize to the liver, although less commonly 

than GI malignancies.  

- Liver metastases are often clinically silent unless pressure on the liver capsule or 

obstruction of the biliary tree causes pain or jaundice.  Results of hepatobiliary 

laboratory testing (eg, ALP) may be normal or mildly elevated, even in the setting of 

heavy tumor burden.  Multiple hepatic nodules are typically seen in metastatic 

disease; however, solitary lesions are not uncommon.  If a primary tumor is 

identified (eg, with colonoscopy), liver biopsy is usually not needed. 

- Hepatic angiosarcoma is a rare liver neoplasm more common in older men who 

have been exposed to toxins (eg, vinyl chloride gas, inorganic arsenic compounds, 

thorium dioxide). 

- Primary hepatic tuberculosis is rare due to the low oxygen tension in the liver.  Even 

with disseminated tuberculosis, a solitary liver mass would be unlikely. 

- With pyogenic liver abscesses, aspiration and culture can guide antibiotic 

therapy.  However, abscesses typically present acutely with fever, right upper 

quadrant pain, anorexia, and weight loss.  Serologic studies can distinguish 

between pyogenic and amebic liver abscesses. 

- Liver flukes can be diagnosed with ova and parasite stool tests.  However, they 

tend to invade the biliary tree rather than the liver parenchyma, and a patient with 

no history of recent travel abroad makes this diagnosis unlikely. 

ASCITES 

/////////////////// 

 

****** 

****** Ascites fluid characteristics 

Color 

• BLOODY: trauma, iatrogenic (e.g., bx, paracentesis), malignancy (tumor eroding 

blood vesselsHCC is MCC of bloody), TB (rarely) 

• MILKY: chylous 

• TURBID: possible infection 

• STRAW COLOR: likely more benign causes 

Bloody 

ascites 
• Acitic fluid with RBC > 50,000 mm3 

Neutro

phils 
• ≥250/mm3: peritonitis (secondary or spontaneous bacterial) 

Total 

protein 

• ≥2.5 g/dL (high-protein ascites) 

o CHF, constrictive pericarditis, peritoneal carcinomatosis, TB, Budd-Chiari 

syndrome, fungal 

• <2.5 g/dL (low-protein ascites) 
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o Cirrhosis, nephrotic syndrome 

SAAG 

• ≥1.1 g/dL (indicates portal hypertension) 

o Presinusoidal: splenic or portal vein thrombosis, schistosomiasis 

o Sinusoidal (hepatic): cirrhosis, alcohol-related liver disease, liver 

METASTASIS. 

o Postsinusoidal: Cardiac ascites (RHF, cons peri), Budd-Chiari syndrome. 

o Pathophysiology:  

▪ Cirrhosis (3 main theories): 

- Arterial vasodilation hypothesis (This is the most recent theory): 

Portal hypertension → vasodilation → reduced SVR and reduced 

MAP → Activation of endogenous vasoconstrictors, renal sodium 

and water retention, and renal vasoconstriction → hyperdynamic 

circulation 

- Underfill theory: argues that inappropriate splanchnic 

sequestration causes reduced intravascular volume and 

subsequent renal sodium and water retention 

- Overflow theory: States that the retention occurs without 

intravascular volume depletion. 

▪ Right-sided heart failure (RHF): backflow of blood obstructing the 

venous outflow of the liver (Therefore, especially pulmonary 

hypertension has a negative impact on the liver in the long run). 

▪ Budd-Chiari syndrome: congestion of the portal/hepatic collateral 

veins and hypertrophy of the caudate lobe of the liver → compression 

of the sinusoids and intrahepatic IVC 

• <1.1 g/dL (absence of portal hypertension) 

o Hypoalbuminemia 

▪ Nephrotic syndrome → primary renal sodium retention. 

▪ Severe malnutrition 

▪ Protein-losing enteropathy 

o Malignancy (e.g., peritoneal carcinomatosis): Various mechanisms of 

malignant-related ascites exist:  

▪ Peritoneal carcinomatosis (e.g., bladder ca, ovarian ca, and 

mesotheliomas) → blockage of lymphatic channels and increased 

vascular permeability → accumulation of peritoneal fluid (May occur 

in combination with liver metastases [especially with colonic, breast, 

pancreatic, and lung cancer] and therefore portal hypertension). 

▪ Lymph obstruction (by a lymphoma) → chylous ascites  

▪ If an underlying liver condition exists (typically HCC) → loss of 

synthetic liver function or portal vein thrombosis 

o Infectious (e.g., TB): production of protein-rich fluid from tubercles. 

o Pancreatitis:  pancreatic fluid in the peritoneal cavity 

CHF = congestive heart failure; SAAG = serum-ascites albumin gradient; TB = 

tuberculosis. 

A patient with chronic alcohol misuse and epigastric pain that worsens postprandially, 

suggestive of chronic pancreatitis, has now developed ascites (eg, abdominal 

distension, shifting dullness) with high amylase and total protein, most consistent 

with pancreatic ascites. 
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Overview of chronic pancreatitis 

Etiology 

• Alcohol use 

• Cystic fibrosis (common in children) 

• Ductal obstruction (eg, malignancy, stones) 

• Autoimmune 

Clinical 

presentation 

• Chronic epigastric pain with intermittent pain-free intervals 

• Malabsorption: steatorrhea, weight loss 

• Diabetes mellitus 

Laboratory 

results/imaging 

• Amylase/lipase can be normal & nondiagnostic 

• CT scan or MRCP can show calcifications, dilated ducts & 

enlarged pancreas 

Treatment 

• Pain management 

• Alcohol & smoking cessation 

• Frequent, small meals 

• Pancreatic enzyme supplements 

MRCP = magnetic resonance cholangiopancreatography. 

Chronic pancreatitis MCly occurs in patients with chronic alcohol use disorders. Initial 

symptoms include constant epigastric pain that intensifies with meals as well as N and 

V; signs of exocrine insufficiency (eg, steatorrhea, fat-soluble vitamin deficiency) and 

diabetes mellitus usually develop later. Pancreatic ascites is a rare complication of 

chronic pancreatitis that results from damage to the pancreatic duct, leading to 

leakage of pancreatic juice into the peritoneal space. Like ascites from other causes, 

symptoms include abdominal distension, weight gain, dyspnea, and early 

satiety. Examination findings include shifting dullness a fluid wave, features of 

malnutrition and/or abdominal wall hernias (e.g., inguinal, umbilical, or incisional). 

Ascites in chronic pancreatitis is often identified by imaging (eg, ultrasound, CT scan). A 

diagnostic paracentesis should be performed to confirm the etiology. Pancreatic 

ascites is typically serosanguinous or straw-colored with analysis showing high 

amylase (often >1000 U/L), high total protein (≥2.5 g/dL), and low serum-ascites 

albumin gradient (SAAG) (<1.1, indicating the absence of portal hypertension). 

 

……… 

Diarrhea can occur with portal hypertension due to Impaired venous and lymphatic 

drainage of the intestine with decreased GI absorption of nutrients and medication. 

Ascites from cirrhosis is straw yellow with normal amylase, low total protein, and high 

SAAG.  In addition, patients with cirrhosis usually have a low serum albumin due to 

hepatic synthetic dysfunction. 
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Budd-Chiari syndrome (ie, hepatic venous obstruction) can cause ascites but it is 

usually straw yellow with normal amylase, high total protein, and high SAAG. Patients 

typically have severe RUQ pain with jaundice, hepatic encephalopathy, and possibly 

variceal bleeding. 

HCC can present with malignant ascites, which is typically bloody (not serosanguinous) 

with normal amylase, high total protein, and low SAAG. 

Ascites from intestinal perforations have high PMN neutrophil counts (≥250 

cells/mm3), low glucose, high LDH, normal amylase, high total protein, and low 

SAAG. In addition, perforation typically causes sudden, severe pain associated with 

fever and leukocytosis. 

Lymphomas can cause lymphatic obstruction and chylous ascites, which is milky with 

high triglyceride levels. Normal amylase, high total protein, and low SAAG are 

expected. 

A patient has new-onset ascites (abdominal distension, shifting dullness) that is 

persistently bloody on multiple paracenteses. Bloody ascitesis caused by red blood 

cells leaking into the intraperitoneal fluid; ascites appears frankly bloody when the 

peritoneal red blood cell count is >50,000 mm3. Most cases occur due to localized 

trauma from a paracentesis; however, these bleeds usually resolve without 

intervention. Persistently bloody ascites found on multiple paracenteses suggests an 

underlying malignancy. 

Hepatocellular carcinoma (HCC) is the most common malignancy to present with 

bloody ascites due to tumor growth disrupting and eroding nearby blood 

vessels. Less frequently, peritoneal metastases from distant primary sites (eg, ovaries, 

prostate) can cause bloody ascites. Therefore, patients with bloody ascites should 

undergo abdominal imaging, measurement of AFP blood levels (elevated with HCC), 

and cytologic analysis of the ascitic fluid to identify the primary tumor. 

In hemodynamically stable patients, no specific acute intervention is otherwise 

required for nontraumatic bloody ascites; in the rare case of hemodynamic 

compromise, angiography with embolization should be considered. 

………. 

(Nephrotic syndrome can result in ascites in association with diffuse anasarca. It 

typically causes non-bloody straw-yellow ascites, and most patients also have severe 

lower extremity edema. This patient's trace pitting edema may be related to ascites and 

underlying cirrhosis (eg, hypoalbuminemia) but is unlikely to reflect nephrotic 

syndrome. 

Portal vein thrombosis does not commonly cause ascites because the obstruction 

occurs proximal to the hepatic sinusoids. Hepatic vein thrombosis (ie, Budd-Chiari 

syndrome) can cause ascites; however, it typically causes acute onset of non-bloody, 

straw-yellow ascites in association with fever and abdominal pain. 
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Spontaneous bacterial peritonitis (SBP) typically causes fever, abdominal pain, and/or 

AMS associated with cloudy or turbid ascitic fluid.  A formal diagnosis requires an 

increase in ascitic fluid polymorphonuclear cells (≥250 cells/mm3). 

Abdominal tuberculosis can lead to ascites, but the fluid is generally straw-

colored; bloody ascites is rare. In addition, tuberculous ascites is typically associated 

with abdominal pain as well as fever and night sweats, reflecting tuberculosis 

reactivation. 

TRANSPLANT 

REJECTION 

A patient with a recent liver transplant who now has fevers, malaise, and liver function 

test (LFT) elevations exhibits histologic findingsconcerning for acute cellular 

rejection (ACR). 

ACR usually occurs within the first 3 months after transplant and results from the 

patient's own immune system targeting the liver allograft. Although some patients 

have fevers, malaise, and lethargy, many are COMPLETELY ASYMPTOMATIC. 

Therefore, in patients with a recent liver transplant, ACR is often suspected based 

upon the development of LFT abnormalities (eg, elevations in ATs, bilirubin, and 

ALP). Definitive diagnosis is made by liver biopsy, which classically reveals: 

• Mixed inflammatory infiltration of the portal tracts 

involving eosinophils, neutrophils, and lymphocytes 

• Interlobular bile duct destruction (often referred to as nonsuppurative 

cholangitis) 

• Endotheliitis (ie, lymphocytic subendothelial invasion of the portal and 

hepatic veins), which is the most reliable sign of ACR. 

The mainstay of therapy for ACR is increased immunosuppression, which typically 

reverses the rejection. Most patients are treated successfully with high-dose 

corticosteroids. In steroid-refractory cases, thymoglobulin, sirolimus, and other 

immunosuppressants can be used. Very rarely, if a patient fails to respond to any 

immunosuppressant, a repeat transplant is required. 

……………. 

The immunosuppressant mycophenolate is most commonly associated 

with cytopenias and GI (eg, pain, V, D) side effects. It is generally discontinued in 

patients with active infection due to the risk of neutropenia. 

Ursodeoxycholic acid is used in the treatment of primary biliary cholangitis (PBC). The 

classic histologic finding in PBC is a florid duct lesion, defined as inflammation limited 

to the bile duct.   

Calcineurin inhibitors (eg, tacrolimus) are associated with AKI, but significant hepatic 

injury is rare. Dose reduction is not indicated and would likely worsen the ACR in this 

patient. 
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Metronidazole is commonly used to treat intraabdominal abscesses or other 

infections that can occur in the posttransplant period. Such an infection would present 

with fever and, potentially, transaminase elevations; however, leukocytosis is 

expected and the infection would not explain this patient's histologic findings. 
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PANCREATIC 

CANCER 

 
A patient has had 4 weeks of constant, progressive epigastric pain that is worse with 

eating.  Basic laboratory evaluation, US of the biliary tree, and EGD are unrevealing 

(mild esophagitis and large gallstones with no gallbladder inflammation/ductal dilation 

are unlikely to cause weeks of persistent pain).  If the pancreas was not adequately 

visualized, the best next step is to perform a CT scan of the abdomen to examine the 

pancreas for a mass or inflammation. 

Pancreatic cancer is common in those with a history of smoking or alcohol abuse.  It 

most often presents with epigastric pain that is progressive and constant and often 

radiates to the flanks or the back.  The pain is typically worse with eating and lying 

supine and improved by lying in a curled position.  Weight loss, jaundice, and 

nausea also commonly occur.  Diagnostic work-up begins with CT scan of the 

abdomen, which has high sensitivity and is far better than ultrasound for detecting 

small (<3 cm) tumors. 
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The presentation can vary depending on 

the tumor's location.  Most (60%-70%) 

cancers occur in the of the pancreas.  As 

these tumors expand, they compress the 

pancreatic duct and common bile duct 

(leading to painless jaundice), 

sometimes seen on imaging as 

the double duct sign (Lt coronal CT scan). 

Subsequent backup of bile leads 

to intra- and extrahepatic biliary duct 

dilation and a nontender, distended 

gallbladder at the right costal margin 

(Courvoisier sign).  The jaundice can also 

lead to pruritus, pale stools, and dark 

urine.  In contrast, cancers in the body or 

tail of the pancreas usually present with abdominal pain but without jaundice. 

- Fourth leading cause of cancer-related death in the United States and has a mean 

age of 55 at diagnosis.  Very high mortality rate as it is frequently diagnosed at 

relatively late stages 

- Symptoms of pancreatic cancer vary and depend primarily on the location of the 

tumor.  Most (60%-70%) pancreatic cancers originate in the head of the pancreas.  

These cancers are more likely to present with jaundice (common bile duct 

obstruction) and 

steatorrhea (inability to 

secrete fat-digesting 

enzymes or blockage in the 

main pancreatic duct).  

However, jaundice may 

appear at a later stage if the 

tumor arises from the tail or 

body of the pancreas.  Most 

patients describe epigastric 

abdominal pain that is 

usually insidious, gnawing, 

and worse at night.  

However, some patients 

may not have pain and 

simply present with painless 

jaundice.  Systemic symptoms such as weight loss and fatigue are common.  

Another classic association is migratory thrombophlebitis (Trousseau sign). 

- Diagnosis is established with either ultrasound (less expensive) in patients with 

jaundice (head tumors; if US is nondiagnostic → CT) or CT scan (highly sensitive) in 

patients without jaundice (body and tail tumors). 
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- Smoking history, weight loss, and insidious back pain with normal neurologic and 

x-ray findings raise concern for pancreatic cancer in the tail of the 

pancreas.  Although tumors in the head of the pancreas are frequently associated 

with obstructive jaundice, steatorrhea, and epigastric pain, tumors in the body 

or tail of the pancreas may present with progressive, constant back pain that is 

worse at night when lying supine. 

- The pancreas lies in a retroperitoneal position against the posterior abdominal wall 

and is innervated by the splanchnic nerves (from T5-T10). Pancreatic tumors 

often irritate visceral afferent fibers that conduct signals via the splanchnic nerve, 

leading to referred thoracic back pain. Spinal/neurologic examination and spinal 

imaging are generally normal.  CT scan of the abdomen, which has a sensitivity 

>90% for pancreatic lesions, is required. 

- Early satiety, intractable N and V, and weight loss point toward gastric outlet 

obstruction (GOO), which results from a mechanical obstruction of the stomach or 

duodenum.  Physical examination findings include abdominal tenderness; 

abdominal distension; and a succussion splash (rocking the patient back and forth 

at the hips), suggestive of retained food in the stomach.  Hypochloremic 

metabolic alkalosis and hypokalemia commonly result from excessive vomiting 

and volume contraction.  CT findings suggestive of GOO include gastric distension 

and air-fluid levels; however, an upper endoscopy is often needed to confirm the 

diagnosis.  

 

Although the etiology of GOO is broad (eg, PUD, bezoar, gastric polyps), up to 80% 

of cases occur due to malignancy, MCly from pancreatic adenocarcinoma with 

gastric or duodenal invasion.  The presence of unexplained hyperglycemia (ie, 

new-onset diabetes mellitus), particularly in a malnourished, elderly patient with 

bitemporal wasting, is highly suggestive of pancreatic adenocarcinoma and occurs 

due to islet cell destruction with tumor invasion.  Pancreatic malignancy associated 

with GOO has a poor prognosis because the tumor is usually too advanced for 

surgical resection.  Palliative measures include gastro-jejunal bypass and 

endoscopic stent placement, which allow patients to tolerate food again. 

- Bezoars can cause GOO but are very rare and most patients have an underlying 

motility disorder (eg, gastroparesis) or prior gastric surgery. 

-  Acute gastric volvulus can cause GOO but typically presents acutely with severe 

abdominal pain and hematemesis.  Chronic volvulus may cause mild abdominal 

discomfort and nausea, but intractable nausea, vomiting, and hyperglycemia would 

not be expected. 

- GOO can result from large gastric or duodenal ulcers; however, proton pump 

inhibitors are preventative 

- ERCP is used to visualize the biliary tree and pancreatic ducts and allows for tissue 

sampling.  However, it is invasive and has a lower sensitivity than CT scan for 

tumors located in the uncinate process or tail of the pancreas.  It is 

typically recommended for patients in which other modalities 
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were inconclusive and can sometimes be used to relieve obstruction (eg, via biliary 

stent placement). 

- Percutaneous transhepatic cholangiogram (PTC) is an invasive procedure used to 

evaluate the biliary tree of patients who have had a less invasive imaging fail.  It 

can be used for stent placement across malignant obstructions but is not a first-line 

diagnostic technique. 

- Serum CA 19-9 is a tumor marker that is often elevated in pancreatic cancer, but 

sensitivity is related to tumor size and is limited in small cancers.  In addition, it has 

low specificity and may be elevated in multiple conditions (eg, hepatocellular 

cancer, cholangitis).  It can be used to monitor disease progression but is less useful 

for diagnosis than CT scan. 

- Mesenteric angiography can diagnose chronic mesenteric ischemia, which usually 

presents with severe pain with eating (intestinal angina) and food 

aversion.  However, the pain is generally intermittent (NOT progressive).  In 

addition, the diagnosis is usually made with CTA (which is noninvasive) rather than 

mesenteric angiography (an invasive procedure). 

- Epidural abscess is associated with insidious back pain, fatigue, and often normal 

x-ray findings (early in the course of the 

infection).  Most cases arise from hematogenous 

dissemination of bacteria, which can usually be 

identified with blood culture.  However, most patients 

have focal back pain on examination, and fever and 

lower extremity neurologic deficits are common. 

 

← Bone marrow biopsy is required to diagnose 

multiple myeloma, which often presents with anemia, 

hypercalcemia, bone pain, and renal failure.  However, 

radiographic studies usually show lytic bone lesions. 

Sacroiliac joint imaging can help diagnose ankylosing 

spondylitis, an inflammatory joint disease that often 

presents with insidious back pain that is worse at 

night.  However, most cases arise in men age <40, 

the pain typically improves with activity, and spinal 

mobility (range of motion) is usually impaired. 

Upper endoscopy can identify gastric cancer, which is associated with weight loss and 

smoking.  However, most patients have microcytic anemia (due to tumor bleeding 

into the gastric lumen) and mid-epigastric pain.  Back pain is uncommon (because 

the stomach is intraperitoneal). 

……………………………………………………………………. 

- Trousseau syndrome is a hypercoagulable disorder that usually presents with 

unexplained superficial venous thrombosis at unusual sites (eg, arm, chest area).  
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The syndrome is usually diagnosed prior to (sometimes months to years before) or 

at the same time as an occult visceral malignancy. 

Trousseau syndrome is usually associated with cancer involving the pancreas (most 

common), lung, prostate, stomach, and colon, and acute leukemias.  Factors 

associated with higher risk of pancreatic cancer include increasing age and 

smoking.  The tumor likely releases mucins that react with platelets to form 

platelet-rich microthrombi. 

- Peripheral septic thrombophlebitis is most often associated with breaks in the skin 

due to catheters, venipuncture, or IV injections.  Patients often present with fever 

and pain with swelling at the infection site. Absence of fever or history of 

catheterization or injection makes this less likely. 

- Barium swallow is useful for evaluating esophageal abnormalities (eg, dysphagia, 

odynophagia) or documenting aspiration. 

-  Intrahepatic biliary cysts are an uncommon cause of abdominal pain and 

jaundice.  These cysts tend to occur more frequently in women (up to 50% of cases 

in Asian countries) and 

children.  In addition, 

intrahepatic biliary cysts 

usually do not cause an 

enlarged gallbladder. 

 

 

 

- Portal-vein thrombosis (PVT) 

is most often associated with 

cirrhosis.  Acute PVT can 

present with gradual or 

sudden-onset abdominal 

pain, whereas chronic 

PVT most often presents as 

variceal bleeding. 

Older age, weight loss, constant epigastric pain, smoking history, and recent diagnosis 

of DM raise strong concern for pancreatic cancer, the 4th MCC of cancer-related death 

in the US. Major risk factors include cigarette smoking, chronic pancreatitis, 

and disorders of glucose metabolism such as insulin resistance and DM. 

Approximately 25% of patients with pancreatic cancer are diagnosed with DM <2 years 

prior to discovery of the tumor. In particular, atypical DM (eg, DM presenting in a 

thin, older patient) should raise suspicion for pancreatic cancer, particularly when 

accompanied by other suggestive findings (eg, pain, weight loss).  

254



It is unclear whether DM promotes carcinogenesis or whether DM occurs as a 

consequence of a paraneoplastic syndrome from adrenomedullin secretion, leading 

to pancreatic beta cell dysfunction. 

Screening for pancreatic cancer is not recommended in adults with new-onset 

diabetes because the incidence of DM is much greater than pancreatic cancer. 

However, those who have symptoms of pancreatic cancer such as gnawing, constant 

epigastric pain and weight loss require further evaluation with CT scan of the 

abdomen.  

TAUS is used in the initial evaluation of patients with painless jaundice, anorexia, or 

weight loss. However, it is not the preferred modality for screening patients who have 

abdominal pain without jaundice; it often misses smaller (potentially resectable) 

tumors; and it does not delineate tumor extension as well as CT does  

…………. 

Patients with gastric/duodenal ulcers or gastric tumors often have gnawing epigastric 

pain that is worse several hours after meals (when the food buffer is cleared). 

These conditions are generally diagnosed by EGD followed by H. pylori stool antigen 

testing. However, peptic ulcers rarely cause constant epigastric pain or weight loss. 

Gastric cancer typically causes anemia (due to tumor bleeding into the stomach) and 

is not linked to recent-onset DM. 

A nuclear gastric emptying scan can diagnose gastroparesis, which is common in 

patients with poorly controlled DM and generally presents with postprandial 

bloating, N, and early satiety. Constant abdominal pain would be atypical, and this 

patient's DM is controlled with diet. 

Pancreatic cancer is 

the 4th leading cause of 

cancer deaths in the US. 

Adenocarcinoma is the 

MC tissue type. 

Pancreatic cancer 

usually occurs after age 

45 and is more 

common in men and 

African American 

patients. However, it is 

usually diagnosed relatively late in the disease course and has a high mortality rate 

(98% in some studies). The major hereditary risk factors for pancreatic cancer include 

first-degree relatives with pancreatic cancer, hereditary pancreatitis, and germline 

mutations (eg, BRCA1, BRCA2, Peutz-Jeghers syndrome). 

Environmental risk factors include cigarette smoking, nonhereditary chronic 

pancreatitis, and obesity with low physical activity. Cigarette smoking is the most 

consistent reversible risk factor for pancreatic cancer. The risk of cancer increases 
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significantly with the number of cigarettes consumed, and heavy smokers have nearly 

2-3 times higher risk than nonsmokers. Some studies estimate that smoking cessation 

could reduce pancreatic cancer deaths by 25%. 

………….. 

Long-standing diabetes is a risk factor for pancreatic cancer, and conversely, new-

onset diabetes is often a sign of occult pancreatic cancer. The effect of diabetic 

treatment on pancreatic cancer risk is variable; insulin and insulin secretagogues (eg, 

sulfonylureas) are associated with an increased risk, whereas metformin is associated 

with a lower risk. Neither discontinuing metformin nor initiating insulin would be likely 

to lower this patient's cancer risk, regardless of improved glycemic control. 

Studies have NOT shown a significantly decreased incidence of pancreatic cancer 

with alcohol or caffeine reduction. Heavy alcohol use can lead to chronic 

pancreatitis, which is associated with a slightly higher risk of pancreatic 

cancer. However, this is not as significant as the association between SMOKING and 

pancreatic cancer.  In addition, this patient is not a heavy alcohol consumer. 

PANCREATIC 

CYSTS 

 

*** 

Pancreatic cysts are common incidental findings in the aging population, with an 

estimated incidence of 40% in individuals age >70.  The risk of malignancy in any given 

cyst is quite low (~0.01%), and many can be managed conservatively with surveillance 

imaging. 

 

However, some pancreatic cysts carry a risk for malignant transformation.  Because cyst 

resection has significant risks of morbidity and mortality, the goal of management is to 

identify lesions that are at high risk for malignancy.  Several radiographic features are 

associated with higher risk for malignancy, including: 

• Large size (≥3 cm) 

• Solid components or calcifications 

• Main pancreatic duct involvement (ie, ductal dilation) 

• Thickened or irregular cyst wall 

 

This patient's pancreatic cyst has several high-risk features (ie, large size, main ductal 

dilation, thickened walls) and requires further evaluation to rule out malignancy.  EUS–

guided biopsy is a minimally invasive approach to tissue sampling; however, surgical 

resection (without prior biopsy) may be considered for very high-risk lesions. 

………………………………………….. 

- Unlike true pancreatic cysts, an uncomplicated pancreatic pseudocyst (eg, rounded, 

well-circumscribed fluid collection formed by pancreatic necrosis in pancreatitis) 

has a very low risk of malignancy and usually does not require further intervention.  

However, symptomatic (eg, abdominal pain) or rapidly enlarging pseudocysts may 

require endoscopic drainage. 

- Screening for intracranial aneurysms is recommended for patients with ADPKD.  

Although ADPKD can be associated with pancreatic cysts, it typically presents with 
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hematuria, flank pain, HTN, and CKD earlier in life.  Additionally, numerous renal 

cysts would likely be visible on CT scan. 

SMALL BOWEL 

OBSTRUCTION 

(SBO) 

Mechanical SBO:  Vomiting causes HoK and, along with decreased oral intake → 

dehydration and orthostasis.  SBO is further categorized by anatomic location (ie, 

proximal versus mid/distal) or simple versus strangulated.   

 

Complete proximal obstructions are characterized by early V, abdominal discomfort, 

and abnormal contrast filling on x-ray.   

 

Mid or distal obstructions typically present as colicky abdominal pain, delayed 

vomiting, prominent abdominal distension, constipation-obstipation, hyperactive 

bowel sounds, and dilated loops of bowel on abdominal x-ray.  

 

Simple obstruction refers to luminal occlusion; strangulation refers to loss of blood 

supply to the bowel wall.  Patients with strangulated obstructions may have peritoneal 

signs (eg, rigidity, rebound) and signs of shock; fever, tachycardia, and leukocytosis are 

late findings.  This patient most likely has a simple mid or distal SBO. 

 

Adhesions are by far the most common cause of SBO.  They may be congenital in 

children (eg, Ladd's bands), but typically result from abdominal operations or 

inflammatory processes. 

…………………………….. 

- Acute cholecystitis is accompanied by fever, leukocytosis, and occasionally 

abnormal liver function tests. 

- High alcohol consumption can be associated with acute pancreatitis or alcoholic 

hepatitis.  Pancreatitis can cause an ileus (decreased bowel sounds) and a tympanic 

abdominal examination.  However, an aspartate aminotransferase/alanine 

aminotransferase ratio >2 is typically seen if the patient is a heavy drinker.  In 

addition, abdominal pain in pancreatitis is usually epigastric, constant, and radiates 

to the back. 

- Occasional black or tarry stools (ie, melena) are suggestive of a gastrointestinal 

bleed originating above the ligament of Treitz.  The most common causes of 

melena in a man of the patient's age are peptic ulcer disease, gastritis, esophagitis, 

and Mallory-Weiss tear.  Peptic ulcer disease is a rare cause of proximal but not 

mid-distal SBO.  The other etiologies are not associated with bowel obstruction. 

- Recent fever and nonbloody diarrhea would be concerning for Crohn disease in a 

man this age.  Crohn disease can cause SBO; however, Crohn-related SBO usually 

results from chronic fibrosis late rather than early in the course of the disease.  

Moreover, postoperative SBO is much more common than SBO from an 

inflammatory bowel disorder. 

- Recent weight loss can predispose patients to superior mesenteric artery syndrome 

or be a sign of neoplasm, endocrine disorder, or inflammatory condition.  Although 

these conditions can cause SBO, they are much less common than postoperative 

adhesions, especially in younger patients. 

257



Small-bowel obstruction (SBO) 

Clinical 

presentation 

• Colicky abdominal pain, vomiting 

• Inability to pass flatus or stool if complete (no obstipation if partial) 

• Hyperactive → absent bowel sounds 

• Distended & tympanitic abdomen 

Diagnosis 

• Dilated loops of bowel with air-fluid levels on plain film or CT scan 

• Partial: air in colon 

• Complete: transition point (abrupt cutoff), no air in colon 

Complications 
• Ischemia/necrosis (strangulation) 

• Bowel perforation 

Management 
• Bowel rest, NG tube suction, IV fluids, correction metabolic 

derangement 

• Surgical exploration for signs of complications 

Patients with SBO typically present with colicky abdominal pain, vomiting, inability to 

pass flatus or stool, abdominal distension, and diffuse tenderness. A history of prior 

abdominal surgery is an important risk factor due to adhesion development. Increased 

pain and hyperactive bowel sounds are sometimes noted during a peristaltic rush; 

however, as the SBO progresses, sounds may become diminished and if ischemia 

occurs, they may disappear altogether. Depending on the level of obstruction, 

abdominal radiographs can reveal dilated loops of bowel with multiple air-fluid 

levels. Mild leukocytosis and amylase elevation can also be seen. 

Most patients with SBO can be managed initially with conservative measures (eg, 

bowel rest, NG tube suction, correction of metabolic derangements). Several findings 

indicate a complicated SBO with increased risk of impending ischemia, strangulation, 

and necrosis, warranting emergency abdominal exploration. These findings 

include changes in the character of the pain, fever, hemodynamic instability 

(HoTN, tachycardia), guarding, leukocytosis, and significant metabolic acidosis  

(low bicarbonate). Delay in surgery may lead to perforation and significant risk of 

mortality. 

………. 

Antibiotics should not be used in patients with uncomplicated SBO. Patients who have 

a complicated SBO with suspected strangulation have increased risk of intestinal 

bacterial translocation and sepsis; broad-spectrum antibiotics can reduce infection 

risk. However, antibiotics and observation (with serial x-rays) alone would not be 

appropriate for a patient with clinical deterioration (eg, worsening pain, fever, 

acidosis). 

Barium enema is not a useful diagnostic test in patients with suspected SBO.  Small-

bowel follow-through can help diagnose partial intestinal obstruction in clinically 

stable patients who do not respond completely to initial conservative management. 
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Acute mesenteric ischemia may present with similar signs and symptoms, including 

severe pain, vomiting, distension, decreased bowel sounds, and peritonitis. However, 

obstipation and air-fluid levels are more characteristic of SBO. CT angiography is 

the preferred imaging choice for acute mesenteric ischemia. 

Colonic pseudo-obstruction (obstruction without a mechanical cause) may also 

present with pain, distension, and vomiting; however, imaging would instead show 

a dilated colon. 

A patient with Crohn disease has small bowel obstruction (SBO) due to a fibrotic 

stricture. Strictures are a complication of Crohn disease that result from poorly 

controlled, severe inflammation. Smoking and young age (<30) at diagnosis are 

significant risk factors for uncontrolled inflammation and disease progression 

despite medical therapy. 

SBO due to fibrotic stricture typically presents with bilious vomiting, severe 

abdominal pain, and either partial (ie, ability to pass gas but not stool) or 

complete (ie, inability to pass flatus or stool) obstruction. Abdominal examination 

commonly reveals distension and high-pitched (tympanic) bowel sounds. 

Although medical treatment for Crohn disease (eg, infliximab) can reduce 

inflammation and may help prevent fibrotic stricture development it cannot resolve a 

stricture once one develops. Depending on the location and length of the 

stricture, surgical resection may be required. 

………… 

Infliximab and other tumor necrosis factor–alpha antagonists (eg, adalimumab) are 

commonly used to treat Crohn disease. They are usually well tolerated but can 

increase a patient's risk for infection and malignancy. Gastrointestinal distress is not a 

typical adverse effect. 

Adynamic ileus occurs when small bowel motility is disrupted, leading to intestinal 

dilation, obstipation, and bilious emesis. Although it presents similarly to 

SBO, adynamic ileus only develops after exposure to an insult that "stuns" the bowel, 

such as recent intra-abdominal surgery or high-dose opioids. 

Crohn disease only involves the small bowel, and toxic megacolon is exceedingly 

unlikely. 

Crohn disease is a risk factor for small bowel cancer, which can lead to SBO; however, 

one would expect severe weight loss if small bowel cancer were present. 

ASCARIASIS 

 

*** 

A patient with abdominal pain and distension, high-pitched bowel sounds, obstipation, 

and imaging demonstrating small bowel dilation with air-fluid levels has a small bowel 

obstruction (SBO). In a patient with peripheral eosinophilia and recent emigration 

from an endemic region (eg, Asia, Africa, South America), this presentation is 

concerning for ascariasis. Ascaris lumbricoides is a parasitic roundworm spread via 

fecal-oral transmission. Ingested eggs hatch in the colon, and larvae penetrate the 
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colonic wall to spread hematogenously to the lungs, where they are coughed up, 

swallowed, and mature into egg-laying adult worms in the small intestine. 

Most patients are asymptomatic, with symptoms generally occurring only in those 

with a high worm burden. Pulmonary manifestations (eg, cough, eosinophilic 

pneumonitis) are rare but can occur within the first few weeks of an infection. 

Intestinal manifestations, which are more common, occur 1-2 months later and are 

usually nonspecific (eg, abdominal pain, N/V, anorexia, D). However, adult worms 

can obstruct the lumen of the small bowel or hepatobiliary tree, resulting in SBO, 

biliary colic, cholangitis, or acute pancreatitis. Laboratory findings include peripheral 

eosinophilia (often the FIRST SIGN of ascariasis) and signs of malnutrition (eg, 

vitamin deficiency, anemia). 

The diagnosis is confirmed with visualization of Ascaris eggs or macroscopic worms 

in the stool or respiratory secretions.  

Management of an ascariasis SBO is usually conservative and includes NG suction 

and fluid/electrolyte repletion, followed by definitive treatment 

with albendazole or mebendazole. 

…………. 

Small bowel lymphoma can cause abdominal pain, malabsorption, and 

SBO. However, it is very rare and usually associated with unintentional weight 

loss. Peripheral eosinophilia is unexpected. 

OGILIVIE 

SYNDROME 
Acute colonic pseudo-obstruction (Ogilvie syndrome) 

Etiologies 

• Major surgery, traumatic injury, severe infection 

• Electrolyte derangement (↓ K, ↓ Mg, ↓ Ca) 

• Medications (eg, opiates, anticholinergics) 

• Neurologic disorders (eg, dementia, stroke) 

Clinical 

findings 

• Abdominal distension, pain, obstipation, vomiting 

• Tympanic to percussion, ↓ bowel sounds 

• If perforation: guarding, rigidity, rebound tenderness 

Imaging 
• X-ray: colonic dilation, normal haustra, nondilated small bowel 

• CT scan: colonic dilation without anatomic obstruction 

Management 
• NPO, NG/rectal tube decompression 

• Neostigmine if no improvement within 48 hr 

A patient presents with abdominal distension and colonic dilation on CT scan is 

consistent with acute colonic pseudoobstruction (Ogilvie syndrome). His diuretic use 

and recent diarrhea (due to foodborne gastroenteritis) likely caused an electrolyte 

imbalance (eg, hypokalemia, hypomagnesemia), which can precipitate Ogilvie 

syndrome. The disorder may largely result from autonomic disruption of the 

colon. Accordingly, other common causes include severe trauma, severe infection, 

or major surgery (increased sympathetic drive relative to 
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parasympathetic); neurologic disorders (eg, dementia, stroke, MS, Parkinson 

disease); and certain medications (eg, anticholinergics). 

Patients typically have severe abdominal distension, pain, vomiting, and 

OBSTIPATION (inability to pass stool or gas). The abdomen is often tympanic and 

exhibits hypoactive bowel sounds on auscultation. Abdominal plain films reveal colonic 

dilation (usually predominantly affecting the proximal colon) with normal haustral 

markings and a nondilated small bowel. CT scan provides diagnostic confirmation 

showing colonic dilation with no anatomic obstruction.  

 

Management involves bowel rest (NPO) and placement of NG and rectal tubes 

for colonic decompression. Neostigmine can be given intravenously if symptoms fail 

to improve after 48 hours or if the cecal diameter on imaging >12 cm (which is a 

strong predictor of impending perforation). 

………. 

An endoluminal mass can lead to mechanical colonic obstruction; however, symptoms 

of obstipation and abdominal distension tend to develop less abruptly than in Ogilvie 

syndrome. In addition, the patient's CT scan would likely demonstrate a mass if it were 

large enough to cause obstruction. 

Colonic hypoperfusion leads to ischemic colitis, which usually presents with 

hematochezia and abdominal pain; colonic dilation is not typical. 

Entamoeba histolytica infection presents with hematochezia and liver abscesses and 

is rarely acquired within the US. UC tends to cause hematochezia, abdominal pain, 

and weight loss. Both E histolytica and ulcerative colitis can precipitate toxic 

megacolon, but one would expect signs of sepsis (eg, fever, leukocytosis) in addition 

to colonic dilation if this were present. 

GASTRIC CANCER - Most cases arise in the developing world; incidence is particularly high in Eastern 

Asia (eg, South Korea), Eastern Europe, and the Andean part of South America 

where diets are rich in salt-preserved foods (damages stomach mucosa) and nitroso 

compounds (carcinogenic).  Other risk factors include Helicobacter pylori infection, 

smoking, alcohol use, and atrophic gastritis. 

 

Patients with gastric cancer usually develop persistent epigastric pain that often 

worsens with eating (due to the irritant effects of gastric acid on the tumor) and 

weight loss (due to insufficient caloric intake).  Proximal stomach tumors may also 

cause dysphagia and postprandial nausea and vomiting.  The diagnosis is generally 

established using EGD to visualize the stomach and obtain biopsy samples of 

suspicious lesions. 

…………………………………… 

- Although CEA may be elevated in some cases of gastric cancer, this test has low SN 

and cannot be used to rule out or screen for a gastric tumor.  CEA is used for 

follow-up (not screening or diagnosis) of colorectal cancer 
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- Mesenteric ischemia, which often causes severe abdominal pain following eating 

(ie, "intestinal angina").  However, relief with antacids would be atypical, and most 

patients have risk factors (eg, smoking, hyperlipidemia, diabetes mellitus) for 

atherosclerotic disease. 

- Abdominal CT scan is often normal in early gastric cancer, so it is not used for initial 

evaluation.  However, abdominal CT scan may be performed later to evaluate for 

distant metastases (eg, liver). 

- A gastric emptying scan can diagnose gastroparesis, which is most common in 

patients with uncontrolled diabetes mellitus.  Most cases are marked by nausea, 

vomiting, abdominal pain, and bloating following eating. 

- EGD is required prior to H pylori stool testing to establish the underlying stomach 

pathology. 

- For adenocarcinoma of the stomach, treatment options and prognosis are 

determined primarily by the disease 

stage at the time of diagnosis.  

Surgical removal of the affected 

tissues is the mainstay of therapy, 

therefore early detection of gastric 

cancer improves the chances of 

successful management.  However, 

almost 90% of patients with 

gastric cancer are diagnosed at 

advanced stages (III-IV), at which 

point radical resection is very 

complicated or impossible.  For 

this reason, evaluation of the extent 

of the cancer is the most important 

objective following initial histologic 

diagnosis. 

 

- A CT scan of the abdomen and pelvis is commonly employed for disease staging 

and is SN for revealing metastases (especially in the liver).  Depending on CT 

findings, additional staging procedures, such as laparoscopy, EUS, chest CT, or 

PET/CT may be necessary.  Patients diagnosed with limited-stage disease may be 

considered for curative resection, but those with more advanced disease staging 

are generally referred for palliative interventions. Laparotomy is eventually 

required for curative or palliative management in most patients, but initial CT 

imaging is needed to plan the appropriate next steps in evaluation.  

 

- H. pylori infection is a significant risk factor for gastric adenocarcinoma and 

lymphoma (MALToma).  Eradication is recommended for patients with resectable 

disease to reduce the risk of developing a second cancer.  Eradication of H pylori 

causes remission in some patients with gastric MALT lymphoma, but it is NOT 

curative for adenocarcinoma. 
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- Tumor markers are useless in gastric ca (e.g., CA-125). 

- Persistent mid-epigastric abdominal pain, N/V, weight loss, and microcytic 

anemia (likely iron deficiency) raises concern for gastric cancer.  Risk is greatest in 

those from Eastern Asia (eg, China), Eastern Europe, and the Andean portion of 

South America due to diets rich in salt-preserved food and nitroso compounds, 

which promote gastric injury and carcinogenesis.  H. pylori infection, pernicious 

anemia, and smoking also increase risk. 

 

Most cases present late in the disease course when tumors have grown large 

enough to cause progressive epigastric abdominal pain, weight loss due to early 

satiety, and dysphagia or N/V due to proximal stomach obstruction.  Because 

friable tumor vessels often ooze blood into the gastric lumen, many patients 

develop IDA without overt signs of GI bleeding ("slow bleed").  Metastases to 

the liver can also cause hepatomegaly, elevated ALP/transaminases, and signs 

of liver failure (eg, hypoalbuminemia). 

 

w/u generally begins with EGD to visualize the stomach and to biopsy suspicious 

lesions.  Staging imaging (eg, CT abdomen) is then usually required to evaluate 

for metastatic disease. 

------------------------ 

- Chronic pancreatitis often causes epigastric pain and N/V, but the pain usually 

radiates to the back and is worse after eating.  Most cases arise in those who 

abuse alcohol or have structural abnormalities in the pancreas.  Hepatomegaly and 

microcytic anemia are rare. 

- Chronic viral hepatitis is endemic in Asia and often causes N, weight loss, and 

mild transaminitis.  However, epigastric pain, emesis, and microcytic anemia 

are ATYPICAL. 

- Duodenal ulcers often cause epigastric pain and N and V (when they obstruct the 

gastric outlet).  However, pain typically occurs 2-5 hours after a meal (when acid is 

secreted and no food is present to buffer its effects).  Furthermore, hepatomegaly 

and elevated alkaline phosphatase/transaminases would be atypical. 

- Hookworm infections often cause abdominal pain, N/V, and microcytic anemia 

due to chronic GI blood loss.  However, hepatomegaly and elevated alkaline 

phosphatase/transaminases are uncommon.  In addition, most cases are associated 

with peripheral eosinophilia (total peripheral eosinophils >7% or >500/mm3). 

- Pancreatic cancer often presents with subacute epigastric pain that radiates to 

the flanks/back, weight loss, and N.  Although pancreatic head tumors can 

obstruct biliary drainage and lead to elevated transaminases and ALP, most 

obstructions also cause hyperbilirubinemia and jaundice. 

ESOPHAGEAL 

CANCER 
Esophageal cancer 

Subtypes 
• Adenocarcinoma 

o Distal esophagus, arises from Barrett esophagus 

• Squamous cell carcinoma 
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o Most commonly proximal and mid esophagus 

Risk 

factors 

• Uncontrolled GER, obesity, male (adenoC) 

• Smoking, alcohol use, n-nitroso containing food (SmCC) 

Sx 

• Progressive solid-food dysphagia 

• GI bleeding, IDA 

• Weight loss, aspiration 

Dx 
• Endoscopy with biopsy 

• CT (PET/CT) is used for staging (not initial diagnosis) 

May present w/ progressive esophageal dysphagia, characterized by normal initiation of a swallow 

followed by a sensation that food "sticks" within the esophagus (vs. oropharyngeal dysphagia, 

characterized by difficulty initiating a swallow and nasopharyngeal regurgitation/aspiration).  In an 

elderly patient with a history of heartburn, this presentation raises the concern for esophageal 

adenocarcinoma. 

Esophageal cancer should be strongly suspected in patient with age >50, persistent 

burning chest pain, significant weight loss, regurgitation, anemia (IDA), hematemesis, 

and possible dysphagia (although carefully chewing food before swallowing is 

sometimes used as a weight loss technique, it can be a subtle sign of progressive 

dysphagia). Because manifestations can be subtle and nonspecific, esophageal cancer 

often presents at an advanced stage.  Most esophageal malignancies are either 

adenocarcinoma or squamous cell carcinoma.  Adenocarcinoma usually arises within 

an area of Barrett esophagus near the gastroesophageal junction; risk is increased 

with smoking and GERD.  Squamous cell carcinomacan occur anywhere in the 

esophagus; risk is increased with smoking and heavy alcohol consumption. 

Definitive diagnosis of esophageal cancer requires esophageal endoscopy with 

biopsy.   

1. Young, low-risk patients with undetermined esophageal symptoms may start 

with barium esophagram, 

2. Those who are age >50 as well as those with alarm symptoms (eg, weight loss, 

gross or occult bleeding, early satiety) will usually proceed directly to 

endoscopy.   

Subsequent staging procedures may include CT/PET, and surgery for definitive cure 

is advised for patients with limited-stage disease. 

A barium esophagram is superior to CT in the diagnosis of esophageal cancer; 

however, endoscopy is still the preferred modality. 

 Nutritional review is advised for patients with weight loss due to behavioral disorders, 

swallowing dysfunction, or food intolerance. 
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PPIs (eg, omeprazole, lansoprazole) are useful for patients with typical symptoms of 

GERD who fail other medications.  However, patients with alarm symptoms or other 

features of malignancy should have a more definitive evaluation first.  

PPI trial is appropriate in patients with gastroesophageal reflux disease without red flag 

symptoms like dysphagia, weight loss, IDA, or persistent vomiting.  An upper 

endoscopy is required if any red flags are present or if reflux fails to improve with PPI. 

Esophageal manometry can diagnose dysmotility syndromes like achalasia; however, it 

cannot rule out cancer.  Manometry is indicated if upper endoscopy is unremarkable. 

BARIATRIC 

SURGERY/ 

OBESITY 

///////////////// 

****** 

 

Preparation for bariatric surgery 

Indications 

• BMI ≥40 kg/m2 

• BMI ≥35 kg/m2 with serious comorbidity (eg, T2DM, HTN, OSA) 

• BMI ≥30 kg/m2 with resistant T2DM or metabolic syndrome 

Intake 

assessment 

• Review previous attempts at weight loss, diet, exercise habits 

• Review psychiatric history, coping skills, readiness to change 

• Review risk for cardiac (eg, CAD) and pulmonary (eg, OSA) disease 

CAD = coronary artery disease; OSA = obstructive sleep apnea; T2DM = type 2 diabetes mellitus. 

A patient has obesity and multiple weight-related comorbidities, including T2DM, 

HTN, and OSA. Her weight has failed to improve despite appropriate dietary 

modifications and exercise. Therefore, medical weight-loss intervention is indicated. 

Appropriate options include weight-loss medication and referral for bariatric 

surgery. 

Weight-loss medication is indicated for patients with a BMI ≥30 kg/m2 (obese) and 

those with a BMI of 25-29.9 kg/m2 (overweight) with weight-related complications. 

Primary options include orlistat (pancreatic lipase [-]), lorcaserin (5-HT 2C [+]), 

naltrexone/bupropion (NDRI), phentermine/topiramate, and liraglutide; the choice 

of drug is individualized based on comorbidities, concurrent medications, and side 

effect profile. However, sympathomimetic weight-loss medications (eg, phentermine 

monotherapy) are usually avoided because although they can induce short-term 

weight loss they are associated with extensive regain and minimal long-term 

benefit. 

Weight-loss (bariatric) surgery is indicated for patients with a BMI ≥40 kg/m2 and 

those with a BMI ≥35 kg/m2 and additional weight-related comorbidity. Although 

nonsurgical interventions are often attempted first, medication failure is not 

required to qualify for weight-loss surgery, and both interventions may be pursued 

concurrently, with medication prescribed while the patient is undergoing preoperative 

evaluation. 

…………. 

Phentermine is a sympathomimetic amine 
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Liraglutide is a GLP-1 receptor agonist 

………….. 

Moderate caloric restriction (eg, 1500-2000 kcal/day) is usually adequate for 

producing weight loss in obese patients. A caloric restriction of 800-1500 kcal/day is 

generally considered the most aggressive diet that can be sustained. Very-low-

calorie diets (<800 kcal/day) have a high failure rate and usually do not yield greater 

long-term success than conventional diets. 

**Weight-loss diets with various macronutrient contents (eg, low-fat, low-

carbohydrate, balanced) have been advocated, but the ideal diet appears to be 

determined by individual factors and preferences. This patient has already tried a 

fairly aggressive diet; changing the macronutrient content may make a small 

difference but is unlikely to provide significant, sustained weight loss. 

Exercise should be included in any comprehensive program to enhance weight loss, 

reduce regain, and improve overall well-being. However, exercise alone does not 

typically lead to significant loss and is unlikely to help this patient achieve her goal. 

Postbariatric surgery anastomotic leak: Following Roux-en-Y gastric bypass, this 

complication can occur due to breakdown of either the gastrojejunal or jejunojejunal 

surgical anastomosis, leading to leakage of GI contents into the peritoneum.  The leak 

usually develops within the first 

week after surgery and can include 

fever, abdominal pain, tachypnea, 

and tachycardia.  HR >120/min has 

been shown to be the most SN 

predictor of postoperative 

anastomotic leak. 

 

Patients with a suspected anastomotic 

leak should undergo an oral contrast-

enhanced abdominal CT scan or UGI 

series, followed by urgent surgical 

repair if a leak is demonstrated.  

Because an anastomotic leak is 

associated with high rates of morbidity 

and mortality, urgent surgery is still recommended if the index of suspicion is high 

enough, even if imaging is nondiagnostic. 

- An EGD can evaluate for a marginal ulcer (ulceration at the gastrojejunal 

anastomosis), which usually presents several months to years after surgery with 

nausea, abdominal pain, or evidence of bleeding (eg, melena, anemia).  However, 

EGD is contraindicated if an anastomotic leak is suspected as it can worsen the leak 

and cause frank perforation. 
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- A HIDA scan is used to diagnose cholecystitis by demonstrating cystic duct 

obstruction.  Although gastric bypass patients are at increased risk for developing 

gallstones months to years after surgery, gallstone disease is unlikely in the 

immediate postoperative period. 

ZENKER 

DIVERTICULUM 

- Potential complications include 

tracheal compression, ulceration with 

bleeding, regurgitation, and pulmonary 

aspiration (pneumonia). 

- MC in elderly patients, particularly men.  

- ZD develops immediately above the 

upper esophageal sphincter with 

posterior herniation between the fibers 

of the cricopharyngeal muscle.  Upper 

esophageal sphincter dysfunction and 

esophageal dysmotility are believed to 

cause ZD.  A barium esophagram is the 

preferred imaging modality to confirm 

the diagnosis.  Oral contrast administration in patients with a history of aspiration is 

associated with a risk of pneumonitis.  However, the risk can be reduced by a 

number of positioning techniques and is indicated to diagnose ZD unless the 

patient has severe swallowing difficulty.  Moreover, other options to visualize the 

esophagus, including endoscopy, are associated with very serious risks of 

complications such as esophageal perforation. Surgical treatment includes excision 

and, frequently, cricopharyngeal myotomy. 
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- Bronchoscopy is generally indicated if there is concern for an obstructing mass that 

may be causing recurrent pneumonias in the same anatomical location.  Even then, 

CT scan of the chest is the 

preferred initial study. 

- GERD is frequently associated with 

ZD but is not causative.  It is a 

common cause of dysphagia, 

often due to esophageal spasm or 

stricture. 

- External inflammation may cause 

traction diverticula (usually in the 

mid-esophageal zone), but this is 

uncommon. 

- Metabolic abnormalities (eg, iron 

deficiency) may be associated with 

upper-esophageal webs 

(Plummer-Vinson syndrome). 

These patients may have 

dysphagia and stomatitis.  

However, this is more common in 

women.  

This patient's lateral view of a contrast 

esophagogram shows a posterior 

outpouching of the cervical esophagus 

that is connected to the true lumen. This is 

consistent with a Zenker 

(pharyngoesophageal) diverticulum (ZD). 

The diverticular pouch can trap food and 

medication. Patients often regurgitate the 

undigested food or medications several 

hours after eating. This can be more 

pronounced when the individual lies 

supine. 
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Abnormal spasm or diminished relaxation of the cricopharyngeal muscles during 

swallowing (cricopharyngeal motor dysfunction) is thought to be the 

underlying mechanism of ZD formation. Increased intraluminal pressure above the 

cricopharyngeus muscle eventually results in herniation of the mucosa through an area 

of weakness. Therefore, ZD is classified as 

a pulsion (resulting from increased 

intraluminal forces), rather than a traction 

(resulting from external tugging 

forces), pseudodiverticulum. 

Treatment of symptomatic patients 

involves surgical division of the 

cricopharyngeus muscle (cricopharyngeal 

myotomy). The diverticular pouch can be 

removed or combined with the esophageal 

lumen. 

…………. 

Esophageal balloon dilation is used to treat 

benign esophageal strictures, which present 

with dysphagia limited to solid foods. 

However, on swallow study, strictures appear as a smoothly tapering, concentric 

narrowing of the esophageal lumen. 
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Ligamentum arteriosum ligation is used 

to treat some patients with vascular ring, 

a congenital malformation of 

the aortic arch system that encircles the 

trachea and/or esophagus and can cause 

compressive 

symptoms. A contrasted swallow study 

would show external compression of the 

esophagus rather than a diverticular 

pouch. 

Oral metoclopramide may be used for 

gastroparesis to improve motility but is 

rarely used for esophageal disease. Oral 

omeprazole is used to treat GERD, which 

often coexists with ZD. Medical therapy would not improve the underlying 

cricopharyngeal dysfunction or the diverticular pouch. 

Swallowing rehabilitation is used to treat patients with oropharyngeal dysphagia 

due to neurologic disease, trauma, or surgery. It typically strengthens oropharyngeal 

musculature but would not relax the cricopharyngeus muscle. 

PYLORIC 

STRICTURE 

- Gastric outlet obstruction (GOO) caused by mechanical obstruction, leading to 

postprandial pain and V with early satiety.  Common causes of GOO include gastric 

malignancy, PUD, Crohn disease, strictures (with pyloric stenosis) secondary to 

ingestion of caustic agents, and gastric bezoars. 

- Physical examination can show an abdominal succussion splash, which is elicited 

by placing the stethoscope over the upper abdomen and rocking the patient back 

and forth at the hips.  Retained gastric material >3 hours after a meal will generate 

a splash sound and indicates the presence of a hollow viscus filled with both fluid 

and gas. 

- Acid ingestion causes fibrosis 6-12 weeks after the resolution of the acute 

injury.  Upper endoscopy is usually required to confirm the diagnosis, and 

treatment is primarily surgical. 

………………………. 

- Esophageal stricture and dysmotility (e.g., achalasia) tend to present with 

dysphagia, which is not this patient's presenting symptom. 

- Chronic pancreatitis can lead to inflammation and fibrosis in adjacent structures 

(e.g., duodenum, jejunum, and transverse colon) that can rarely lead to obstruction.  

However, gastric obstruction is not usually caused by pancreatitis. 

- Diabetic gastroparesis tends to occur in patients who have had diabetes for >10 

years. 
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INFLAMMATORY 

BOWEL DISEASE 

(IBD) 

Classification & management of mild ulcerative colitis 

Clinical features 
• <4 watery BM/day 

• Hematochezia is rare or intermittent 

Laboratory 

findings 

• No anemia 

• Normal ESR & CRP 

Treatment 
• 5-Aminosalicylic acid (5-AmSA) agents (eg, mesalamine, sulfasalazine, 

BALSALAZIDE) for both induction and maintenance. 

BM = Bowel movements;  

A patient has chronic diarrhea, abdominal pain, and shallow ulcerations on 

colonoscopy; the most likely explanation is mild ulcerative colitis (UC). UC, a chronic 

inflammatory disorder of the colonic mucosa, is often characterized clinically as either 

mild or moderate to severe.  Mild UC is defined as <4 watery bowel movements a 

day with intermittent hematochezia, normal inflammatory markers, and no 

anemia. Colonoscopy is needed to confirm the diagnosis and usually 

shows inflammation and superficial ulcerations extending from the 

anorectum continuously to more proximal regions of the colon. 

Initial management for mild UC is with 5-aminosalicylic acid (5-ASA) medications (eg, 

mesalamine, sulfasalazine, balsalazide), which are used for both induction and 

maintenance therapy.  Mesalamine enemas or suppositories are preferred in patients 

with UC confined to the rectosigmoid, whereas PO 5-ASA medications are needed 

for more extensive disease. Corticosteroids are typically reserved for acute disease 

flares or severe chronic disease and can be given topically (eg, hydrocortisone 

enema) or systemically (eg, prednisone). 

- A total proctocolectomy with ileoanal anastomosis is the preferred surgical 

procedure in patients with medically refractory, severe UC. 

- TNF-alpha inhibitors (eg, infliximab, adalimumab, golimumab) represent first-line 

induction and maintenance therapy for moderate to severe UC.  These patients 

have >6 bowel movements a day, with frequent hematochezia as well as anemia 

and elevated inflammatory markers. 

- Metronidazole and paromomycin are used to treat Entamoeba histolytica infection, 

which is uncommon in the United States and typically has a subacute presentation 

(over several weeks) with diarrhea, hematochezia, weight loss, and possibly liver 

abscess development.  Colonoscopy is not indicated for diagnosis, but if performed 

may show characteristic flask-shaped amebic ulcers. 

- EN (CD>>UC) results from a delayed-type hypersensitivity reaction to antigen 

exposure.  Biopsy of the nodules reveals septal panniculitis without vasculitis.  EN 

mirrors IBD disease activity, meaning that it worsens during severe IBD flares and 

resolves as those flares improve. Other important disease associations, including 

sarcoidosis, malignancy (eg, Hodgkin lymphoma), and certain infections (eg, 

streptococcal, endemic fungal, viral mononucleosis). 
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- Migratory superficial thrombophlebitis (eg, Trousseau syndrome) can be seen with 

adenocarcinoma of the colon, pancreas, or stomach.  

- C jejuni typically causes a self-limited gastroenteritis with diarrhea (bloody or non-

bloody) that resolves within approximately 7 days.  Although the organism has 

been reported to trigger EN, it more commonly causes reactive arthritis or GBS. 

A patient's presentation is 

consistent with likely IBD. 

Her fever and 2 months of 

bloody diarrhea suggest 

ulcerative colitis (UC). Patients 

with UC typically develop 

multiple bloody bowel 

movements (sometimes >10-

15/day) with systemic findings 

including fever and weight loss. 

UC patients usually have 

inflammation limited to the 

colonic mucosa. However, a 

subset develops inflammation 

extending to the smooth 

muscle layer, leading to muscle 

paralysis and colonic dilation. 

Toxic megacolon typically 

presents with total or 

segmental nonobstructive 

colonic dilation, severe bloody diarrhea, and systemic findings (eg, fever, tachycardia). 

IBD patients are at the highest risk of developing toxic megacolon early in the disease, 

within 3 years of diagnosis in most cases. Other causes of toxic megacolon 

include ischemic colitis, volvulus, diverticulitis, infections (eg, C. difficile), and 

obstructive colon cancer (less common).  

Diagnosis is confirmed by plain AXR and >3 of the following: fever >38 C (100.4 

F), pulse >120/min, white blood cells >10,500/µL, and anemia.  

Other findings can include volume depletion, AMS, HoTN, and electrolyte 

abnormalities. Plain films usually reveal dilated right or transverse colon (>6 

cm), possible multiple air-fluid levels, and thick haustral markings that do not extend 

across the entire lumen (arrows in above image). 

Toxic megacolon is a medical emergency that can progress rapidly and result in 

colonic perforation.  

Treatment includes intravenous fluids, broad-spectrum antibiotics, and bowel rest. IV 

corticosteroids are preferred for treating IBD-induced toxic megacolon. Emergency 

surgery (subtotal colectomy with end-ileostomy as the procedure of choice) may be 
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required if the colitis does not resolve. 

………. 

Toxic megacolon causes: 

1. IBD 

2. Volvulus 

3. Ischemic colitis 

4. Infectious (e.g., C. diff) 

5. Diverticulitis 

6. Obstructive colon tumor (e.g., left colon ca) 

………. 

Campylobacter, Shigella, and Salmonella infections are rarely complicated by toxic 

megacolon. 

CMV colitis can cause toxic megacolon more commonly in HIV patients. Negative 

HIV test makes this less likely. 

This patient has no risk factors (eg, aortoiliac surgery, cardiopulmonary bypass, MI, 

hemodialysis) for ischemic colitis. Even if the patient had these factors, her 

presentation would be acute rather than after 2 months of symptoms. 

Right-sided colon cancer tends to present with anemia, whereas left-sided tumors 

present with bowel obstruction. Both types are usually associated with a change in 

bowel habits. Left-sided tumors can present with abdominal pain and bowel 

obstruction.  

 Crohn disease (CD) Ulcerative colitis (UC) 

Involveme

nt 

• Anywhere mouth to anus (mostly ileum 

& colon) 

• Perianal disease with rectal sparing 

• Skip lesions 

• Rectum (ALWAYS) & colon 

• Continuous lesions 

Microscop

y 
• Noncaseating granulomas • No granulomas 

Gross 

findings 

• Transmural inflammation 

• Linear mucosal ulcerations 

• Cobblestoning, creeping fat 

• Mucosal & 

submucosal inflammation 

• Pseudopolyps 

Clinical 

manifestat

ions 

• Abdominal pain (often RLQ) 

• Watery diarrhea (bloody if colitis) 

• Abdominal pain (varying 

locations) 

• Bloody diarrhea 

Intestinal 

complicati

ons 

• Fistulae, abscesses 

• Strictures (bowel obstruction) 
• Toxic megacolon 
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RLQ = right lower quadrant. 

Inflammatory bowel disease (IBD) encompasses 2 disorders: Crohn disease (CD) and 

ulcerative colitis (UC). Both CD and UC present with chronic diarrhea, abdominal 

pain, anemia, and elevated inflammatory markers (eg, CRP, ESR). Although not 

universally true, pain is predominant in CD, whereas hematochezia is more common 

in UC. Severe manifestations of CD include fistulas, strictures, 

and abscesses; uncontrolled UC can lead to toxic megacolon. 

Diagnosing IBD and distinguishing between CD and UC requires colonoscopy with 

biopsies. CD is characterized grossly by a cobblestone appearance, skip lesions (eg, 

areas of normal-appearing bowel between inflamed segments), and deep serpiginous 

ulcers. On the other hand, UC demonstrates continuous, shallow ulcerations and 

pseudopolyps. On histology, chronic inflammation in CD extends beyond the 

submucosa and is often transmural; noncaseating granulomas may be present. In UC, 

inflammation is usually limited to the mucosa, although it occasionally extends into 

the submucosa. 

……….. 

Fecal calprotectin, a stool marker for inflammatory diarrhea, is typically elevated in 

patients with IBD.  However, it is not specific for IBD and is NOT used to make the 

initial diagnosis of IBD; it is sometimes used in patients with established CD who 

have symptoms of a flare.  An elevated fecal calprotectin would not distinguish 

between CD and UC. 

****Tissue transglutaminase (tTG) is a marker of celiac disease, whereas loperamide 

and the low FODMAP (Fermentable Oligosaccharides, 

Disaccharides, Monosaccharides, And Polyols) diet represent initial steps in the 

management of irritable bowel syndrome (IBS). Neither celiac disease nor IBS presents 

with an elevated CRP or bloody stool on rectal examination. 

A barium enema can be used to characterize colonic inflammation; however, it is less 

accurate than a colonoscopy for diagnosing IBD. 

CT findings (eg, fat stranding, intestinal wall thickening) in IBD are identical to 

those of other types of colitis (eg, infectious, ischemic) and are therefore too 

nonspecific to be used for initial diagnosis. 

Azithromycin is used to treat travelers' diarrhea, which causes abdominal cramps 

and self-limited watery or bloody diarrhea. This patient's travel history is too remote 

to be related to his clinical presentation; travelers' diarrhea typically presents within 2 

weeks of initial infection. 

- Severe Crohn disease: prior need for surgery and her young age at the time of 

diagnosis indicate a severe disease.  Such patients are at high risk for disease 

recurrence; >50% require repeat surgery within 10 years if the disease is not 

properly controlled.  Most patients with severe Crohn disease are medically 
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managed with biologic therapy (eg, TNF-alpha inhibitors) and/or 

immunomodulators (eg, azathioprine, 6-MP) and require close endoscopic 

surveillance to ensure sustained remission. 

 

- Patients should be advised to stop smoking because it is the only major modifiable 

risk factor that affects the severity and progression of Crohn disease.  Smoking is 

strongly associated with an increased need for hospitalizations and intestinal 

surgery as well as failure of biologic therapy.  Other risk factors for severe 

disease include: 

1. Young age (<30 years) at diagnosis,  

2. Extensive anatomic involvement,  

3. Perianal disease,  

4. Deep ulcerations,  

5. Strictures,  

6. Fistulization, and  

7. Prior intestinal surgery. 

- Both obesity and diabetes mellitus have been associated with colon cancer but 

neither increases the risk for complications related to Crohn disease.  Obesity is also 

considered a risk factor for diverticulosis, but diabetes mellitus does not share this 

association. 

- Patients with Crohn disease, as well as irritable bowel syndrome, are at increased 

risk for mood disorders, including generalized anxiety disorder; however, 

concurrent mood disorders do not influence the progression or severity of Crohn 

disease. 

- The effect of medical marijuana on the progression of Crohn disease is unclear; 

therefore, it is not recommended for these patients.  Furthermore, marijuana is a 

major risk factor for cyclic vomiting syndrome, and in the absence of a known 

medical benefit, cessation should be recommended. 

CLOSTRIDIUM 

DIFFICILE 

INFECTION 

Antibiotic use (most 

commonly fluoroquinolones, 

penicillins, cephalosporins, and 

clindamycin). 

Unexplained leukocytosis in 

hospitalized patients should 

also raise suspicion for C 

difficile, even without diarrhea. 

Diagnosis is usually confirmed 

with stool studies for C 

difficile toxin (eg, polymerase 

chain reaction or enzyme 

immunoassay). Both tests are highly sensitive and specific, and results are available 

within a few hours.  Negative laboratory tests are generally not repeated given the high 
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sensitivity and specificity. Patients with negative studies may require sigmoidoscopy or 

colonoscopy with biopsy to document pseudomembranous colitis.  

Receiving broad-spectrum antibiotics that would likely treat diverticulitis, making this 

less likely.  

Laparoscopy is usually reserved for patients with acute peritoneal signs (eg, rebound 

tenderness, guarding), toxic megacolon, or severe ileus. 

This patient's watery diarrhea, abdominal 

distension, leukocytosis, fever, and radiographic 

evidence of a markedly distended colon raise 

strong suspicion for toxic megacolon due to  

Clostridioides (formerly Clostridium) difficile 

infection. Major risk factors for C difficile include 

advanced age, recent hospitalization, 

and antibiotic use (eg, for infected pressure 

ulcer). 

Most cases of C difficile colitis are marked 

by watery diarrhea (≥3 in 24 hours), abdominal 

pain, low-grade fever, and nausea. A minority of 

patients develop severe complications such 

as toxic megacolon, which is characterized by 

nonobstructive colonic dilation. It generally presents with the following: 

• Severe systemic toxicity (eg, fever, HoTN, tachycardia, lethargy) 

• Abdominal distension and pain (diarrhea may cease due to lack of colonic 

motility) 

• Leukocytosis (usually >15,000/mm3) 

• Radiographic evidence of large bowel dilation (eg, >6 cm [60 mm] in 

colon, >9 cm [90 mm] in cecum) 

Treatment of toxic megacolon includes bowel rest, NG tube, and aggressive 

antibiotic therapy against C difficile (eg, PO vancomycin plus IV metronidazole). Any 

agent that contributes to a lack of GI motility (eg, opiates, anticholinergics, 

antimotility medications) should be discontinued. Lack of response or clinical 

deterioration often necessitates further imaging (eg, CT of the abdomen) and, 

sometimes, surgical intervention (eg, subtotal colectomy). 

………. 

Disease severity  

• Nonsevere: leukocytosis < 15,000/mm3 and serum creatinine < 1.5 of baseline 

• Severe: leukocytosis ≥ 15,000/mm3 OR serum creatinine ≥ 1.5 of baseline 
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• Fulminant: decreased blood pressure, shock, ileus or toxic megacolon 

 

Treatment 

General measures  

• Discontinue the precipitating antibiotic. 

• Fluid replacement 

• Avoid antidiarrheals (e.g., loperamide).  

Medical therapy [11] 

• If clinical suspicion for CDAD is high, empiric antibiotic treatment may be 

initiated before laboratory confirmation of C. difficile. [10] 

• Nonsevere cases 

o First-line: oral vancomycin  

 or oral fidaxomicin 

o Second-line: oral metronidazole 

• Severe cases 

o First-line: oral vancomycin 

o Second-line: fidaxomicin 

• Fulminant cases 

o First-line: oral vancomycin and intravenous metronidazole 

o In patients with ileus, vancomycin per rectum (enema) may be added. 

 

*C. difficile infection is one of the rare indications for oral administration of vancomycin! 

 

Fecal microbiota transplantation (FMT)  

• Indication: recurrent C. difficile infections in a patient who has not responded 

to at least two appropriate antibiotic regimens  

………. 

C difficile is largely noninvasive; pathology is mediated by the release of exotoxins 

(toxin A and toxin B) that cause inflammation and mucosal injury and lead to 

colonic ulceration. Although perforation can occur due to toxic megacolon, free air is 

usually seen on abdominal x-ray. 

Colonic pseudoobstruction, a disorder of bowel motility leading to acute colonic 

dilatation in the absence of a obstructing lesion, often occurs due to severe illness, 

abdominal surgery, or medication.  Although abdominal distension and tenderness are 

common, fever, tachycardia, leukocytosis, and a history of diarrhea would all be 

atypical. 

Mechanical bowel obstruction usually occurs due to entanglement of bowel around 

fibrous strictures from previous abdominal operations. Patients often 

develop crampy abdominal pain and distension, and x-ray generally shows a tapered 

transition point (where the distal bowel is pinched by the obstruction). Leukocytosis, 

fever, tachycardia, and preceding diarrhea are atypical. 
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TOXIC 

MEGACOLON 

- A patient with weeks of lower abdominal pain, bloody diarrhea, and fecal urgency 

likely has undiagnosed inflammatory bowel disease (IBD) (eg, UC).  His acute 

worsening with fever, abdominal distension, leukocytosis, HoTN, and 

tachycardia suggests toxic megacolon.  Other manifestations of toxic megacolon 

include altered mental status, peritonitis, and electrolyte abn.  If due to severe 

colitis with massive colonic distension, toxic megacolon may be the first 

presentation of IBD and is potentially lethal. 

- Key to the diagnosis of toxic megacolon is radiologic evidence of colonic distension 

(eg, >6 cm dilation of right colon) with manifestations of severe systemic toxicity.  

Consequently, the initial test of choice in suspected cases is AXR, a noninvasive 

study that can be performed quickly, confirm the diagnosis, and exclude 

perforation.  Conservative management (successful in >50% of cases) can initially 

be instituted and includes bowel rest, NG suction, and either corticosteroids with 

broad spectrum-antibiotics (due to IBD) or antibiotics targeted at Clostridium 

difficile. 

- Complete endoscopic evaluation 

would be appropriate to confirm 

IBD if this patient had presented 

earlier.  However, in the setting of 

toxic megacolon, such a procedure 

is not recommended due to the risk 

of perforation.  Limited evaluation 

(eg, proctoscopy or sigmoidoscopy 

without bowel preparation) can be 

considered to help identify the 

etiology once the diagnosis has 

been confirmed via x-ray. 

- Severe cases of toxic megacolon 

not responding to medical therapy 

may require emergent surgery (eg, 

subtotal colectomy and end-ileostomy). 

- Opioids are inadvisable in these patients as their antimotility effects can promote 

colonic perforation.  Other antimotility agents (eg, loperamide) and anticholinergic 

agents should also be discontinued. 

- In general, parasitic causes of diarrhea (eg, Entamoeba histolytica) do not lead to 

sepsis and, in the absence of a travel history, are much less likely than other causes 

→ no point of testing stool for ova and parasites 

- Toxic megacolon should be confirmed before treatment is initiated; intravenous 

corticosteroids are preferred.  Sulfasalazine for IBD should be started only once 

acute symptoms have resolved. 
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PLEURAL 

EFFUSION 

 
- Pancreatic fistulas are caused by a disruption of the pancreatic ducts, resulting in 

leakage of pancreatic digestive enzymes.  They are most commonly due to acute or 

chronic pancreatitis and typically result in the formation of an internal fistula (ie, 

communication with hollow viscera, pleural/peritoneal cavities).  Iatrogenic fistulas 

can occur after percutaneous drainage of pancreatic cysts or abscesses and 

typically result in external fistulas (ie, communication with the skin). 

- Fistulas involving the pleural cavity enable pancreatic fluid to enter the pleural 

space.  The resultant pleural effusion is exudative by Light criteria and amylase-rich 

(ie, pleural fluid amylase exceeding upper limit of normal for serum amylase or a 

pleural-fluid-to-serum-amylase ratio >1).  The pH is typically 7.3-7.5.  

Manifestations include cough, dyspnea, dysphagia, and chest pain; however, some 

patients can be asymptomatic.  Examination demonstrates decreased breath 

sounds and dullness to percussion of the affected lung. 

- PPFs tend to recur after thoracentesis.  Management includes bowel rest to 

avoid pancreatic stimulation, enabling the PPF to close.  ERCP with 

sphincterotomy and/or stent placement may be required to promote drainage 

of pancreatic fluid through the ampulla of Vater instead of the fistula.  Refractory 

cases require percutaneous drainage or surgery. 

……………………………………………… 

- Empyema and pulmonary TB are exudative processes; however, both typically result 

in a low pH (<7.30) and a markedly elevated amylase is unexpected.  Tuberculous 

effusions also typically demonstrate an elevated ADA level. 

- An esophageal rupture (Boerhaave syndrome) results in an amylase-rich exudative 

pleural effusion; however, pH is typically very low (<6), and undigested food 

may be present.  In addition, Boerhaave syndrome typically occurs in the setting of 

severe vomiting and chest pain is expected. 
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EOSINOPHILIC 

ESOPHAGITIS 

 
- Dysphagia (difficulty swallowing) is categorized as either oropharyngeal (difficulty 

initiating a swallow, with coughing/choking after eating) or esophageal (sensation 

of food stuck in the esophagus).  Esophageal dysphagia to both solids and liquids 

indicates a motility disorder, with intermittent (eg, esophageal spasm) or 

progressive (eg, achalasia) symptoms depending on the underlying condition.  

Esophageal dysphagia to solids generally reflects mechanical obstruction; 

symptoms can also be progressive (eg, from solids to liquids), which suggests a 

developing stricture or cancer, or intermittent. 

- Eosinophilic esophagitis (EoE), which most commonly affects younger men (age 20-

30) and is associated with other atopic 

conditions (eg, asthma, eczema), 

classically presents with intermittent 

solid food dysphagia (often associated 

with eating meat) due to extensive 

eosinophilic infiltration of the mucosa.  

Other common manifestations include 

symptoms of refractory 

gastroesophageal reflux and 

chest/upper abdominal pain.  If not 

recognized early, EoE can progress to fibrosis, leading to esophageal strictures that 

result in progressive dysphagia and food impaction. 

- The endoscopic appearance of EoE includes furrowing; small, whitish exudates; and 

multiple stacked, ringlike esophageal indentations (trachealization of the 

esophagus).  The diagnosis is confirmed with esophageal biopsy demonstrating 

≥15 eosinophils per HPF.  Management includes dietary therapy (eg, allergen 

avoidance, elimination diet), proton pump inhibitors, and topical glucocorticoids 

(eg, fluticasone, budesonide). 

………………………. 
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- Achalasia results from the degeneration of myenteric plexuses →  Dysphagia is 

typically progressive (rather than intermittent) and involves both solids and liquids 

(VS EoE, for solids only). 

- Esophageal cancer typically causes a slowly progressive, rather than an intermittent, 

dysphagia.  In addition, it is typically associated with unintended weight loss and is 

rare in patients in their 20s. 

- Herpes esophagitis is more commonly associated with odynophagia, retrosternal 

chest pain, and fever than it is with dysphagia; typically occurs in 

immunocompromised patients (eg, HIV, organ transplant); and often causes 

concurrent oral ulcerations or herpes labialis. 

- Myasthenia gravis can affect the bulbar muscles, which can lead to oropharyngeal 

rather than esophageal dysphagia. 

- Ibuprofen is associated with pill esophagitis, which can result in dysphagia, but also 

typically causes retrosternal chest pain and severe odynophagia.  Patients may be 

unable to swallow saliva due to pain. 

PROLONGED 

POSTOPERATIVE 

ILEUS 

Prolonged postoperative ileus—delayed return of bowel function >3-5 d after surgery.   

- Ileus is a functional defect in bowel motility without an associated physical 

obstruction.  Manifestations include N, V, abdominal distension, failure to pass 

flatus or stool (obstipation), and hypoactive bowel sounds.  Some degree of ileus 

occurs following most abdominal procedures; however, persistence of the signs and 

symptoms (>3-5 days 

postoperatively) is termed 

prolonged (or "pathologic") 

postoperative ileus (PPI). 

Risk factors include:  

• Surgical 

complications (eg, 

ureteral injury),  

• Bowel manipulation 

(eg, laparotomy), and  

• Longer surgery 

duration due to 
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increased intraabdominal inflammation and elevated SANS tone.   

Contributors to PPI include 

increased splanchnic nerve 

sympathetic tone following 

peritoneal instrumentation, local 

release of inflammatory mediators, 

and postoperative opiate analgesic 

use. Techniques to prevent PPI 

include epidural anesthesia, 

minimally invasive surgery, and 

judicious perioperative use of 

intravenous fluids (to minimize 

gastrointestinal edema).  Diagnosis 

is clinical, although abdominal x-

rays revealing dilated loops of 

bowel with no transition point 

support the diagnosis. 

- Patients with postoperative ileus 

have temporary bowel paralysis (ie, 

no forward peristalsis), causing 

backup of gastric secretions and 

gas that results in abdominal distension and vomiting (eg, V, dehydration 

[elevated Cr]).  Other signs include decreased bowel sounds and absent flatus. 

- Diagnosis is primarily clinical, although imaging can help differentiate ileus from 

SBO.  Abdominal x-rays in patients with ileus typically reveal uniformly dilated 

bowel loops due to generalized bowel paralysis throughout both small and large 

bowel.  In contrast, patients with SBO have air-fluid levels and a discrete transition 

point (ie, the obstruction) that results in dilated small bowel proximal to the 

obstruction and decompressed large bowel (ie, absent rectal gas) distally. 

- Postoperative ileus typically self-resolves as bowel motility gradually returns; 

therefore, patients are conservatively managed with antiemetics, bowel rest, and 

serial examinations.  Opiates, which further decrease bowel motility, should be 

avoided if possible. 

- Adhesions, which begin to form immediately following abdominal surgeries, are the 

most common cause of mechanical bowel obstruction (MBO) in the United States.  

Manifestations of MBO are similar to those of PPI.  However, MBO typically causes 

hyperactive (not hypoactive) bowel sounds.  In addition, patients with postoperative 

MBO often have a temporary return of bowel function prior to symptom onset 

…………………………………………………. 

- A rectal enema can treat constipation by increasing pressure against impacted 

stool.  It does not treat ileus and may worsen symptoms (ie, cause more bowel 

distension) by increasing intraluminal pressure. 

- Small bowel follow-through can be used to diagnose SBO by demonstrating 

differences in the flow of contrast proximal and distal to an obstruction.  It has 
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limited utility in patients with postoperative ileus because bowel dysmotility is 

generalized. 

- Urgent surgical exploration is indicated in patients with an acute abdomen (eg, 

perforated bowel).  It is not indicated for postoperative ileus unless there are 

changes between serial examinations (eg, new rebound/guarding). 

- Following cholecystectomy, bile is secreted into the duodenum via the intact 

common bile duct and then stored in the upper small intestine during fasting.  

Occasionally, postcholecystectomy diarrhea can occur due to bile acid 

malabsorption. 

- Metoclopramide is a DA antagonist with promotility effects whereas 

ondansetron, a serotonin receptor antagonist, can contribute to constipation. 

- Common antibiotics are not known to directly inhibit intestinal motility, although 

many can cause GI upset and D. 

WARFARIN - Therapeutic anticoagulation with an INR between 2 and 3 is appropriate for the 

chronic management of a-fib; however, if not corrected preoperatively, therapeutic 

anticoagulation can predispose patients to intra- and postoperative bleeding 

complications. 

- Patients taking warfarin who require anticoagulation reversal (eg, urgent surgery 

with a high risk of bleeding, significant hemorrhage) should be managed as follows: 

1. Warfarin should be discontinued immediately.  

2. Patients (particularly those with an INR >2) should receive PCC, a concentrate of 

vitamin K-dependent cofactors.  Three-factor PCC contains factors II, IX, 

and X with small amounts of protein C and S, whereas 4-factor PCC, the 

preferred agent, also contains therapeutic quantities of factor VII.  PCC 

rapidly normalizes the INR, typically in ≤10 minutes; however, the effects are 

transient (hours).  

3. IV vitamin K should also be administered to provide substrate for synthesis of 

new vitamin K-dependent clotting factors by the liver (particularly given the 

transient effects of PCC).  

- If PCC is unavailable, FFP can be administered; however, it is less effective and 

typically requires transfusion of multiple units, increasing the risk of volume 

overload. 

- Colloids include FFP and albumin.  FFP can be used if PCC is unavailable, whereas 

albumin is indicated in the treatment of hepatorenal syndrome or spontaneous 

bacterial peritonitis. 

- Desmopressin is given preoperatively to patients with mild hemophilia A 

- Platelet counts greater than 50,000/mm3 provide adequate hemostasis for most 

invasive procedures. 
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HEMORRHOIDS  

- Hemorrhoids are the MCC 

of low-volume rectal bleeding, 

especially in patients who do 

not have red-flag features (eg, 

passage of dark blood or 

blood MIXED with stool, 

fever, abdominal pain, 

change in bowel habits) to 

suggest more serious causes.  

The diagnosis is usually 

obvious based on clinical 

findings.  Anoscopy is useful for those 

whose hemorrhoids are not palpable 

on examination, but further diagnostic 

testing is not usually required for 

young, otherwise healthy patients 

with typical symptoms. 

- Initial management of 

uncomplicated hemorrhoids includes 

increased intake of fluid and fiber (eg, 

psyllium husk), reduction in fat and 

alcohol intake, and regular exercise.  

Additional measures may include 

phlebotonics (eg, calcium dobesilate), 

topical hydrocortisone, astringents 

(eg, witch hazel), and local anesthetics 

(eg, benzocaine, lidocaine).  More 

aggressive management, including 

rubber band ligation and surgical 

hemorrhoidectomy, is generally 

advised only for patients with 

refractory symptoms or prolapsed 

hemorrhoids that cannot be reduced 

manually (ie, grade IV hemorrhoids). 

……………………………….. 

- Biopsy is warranted for 

pedunculated or sessile colorectal 

polyps, which typically present as pink, 

red, or flesh-colored papules or masses.   

- Colonoscopy is recommended for patients who have profuse rectal bleeding or 

who are at high risk for CRC.  High risk features include:  

1. Prior adenomatous colon polyps,  
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2. Age ≥50 (unless the patient has had a negative colonoscopy within the last 

2-3 years),  

3. Age 40-49 with a 1st-degree relative with CRC at age <60,  

4. A familial colon cancer syndrome (eg, Lynch syndrome).   

Younger patients, with low-volume bleeding (eg, blood on the surface of the stool, 

drips in the toilet) and a benign explanation (eg, hemorrhoids) may be monitored 

without colonoscopy. 

- Topical nifedipine is used to reduce anal sphincter pressure in patients with anal 

fissures.  Fissures can cause bright red rectal bleeding, but are typically associated 

with severe pain and would not present as a purplish mucosal bulge. 

Anal & perianal masses 

External hemorrhoid 

• Dusky/purple lump or polyp 

• Itching, bleeding 

• Thrombosis: acute enlargement with pain 

Internal hemorrhoid 
• Itching, painless bleeding, leakage of stool 

• Detected with digital rectal exam or anoscopy 

Perianal abscess 

• Gradual onset 

• Fluctuant mass/swelling with erythema 

• Fever 

Anogenital wart 

• Chronic onset 

• Soft papules, plaques, or cauliflower-shaped masses 

• Mild itching, bleeding 

Anorectal cancer 

• SCC MC 

• Bleeding, pain 

• Ulcerating, enlarging mass 

A patient has acute anal pain and a large, tender mass consistent with a thrombosed 

external hemorrhoid. Hemorrhoids represent abnormal dilation of the inferior 

hemorrhoidal plexus and are 

categorized by their position with respect 

to the dentate line as internal (proximal) 

or external (distal). Risk factors include 

abnormal stool consistency or volume 

(eg, diarrhea, constipation), abnormal 

defecation (eg, straining, prolonged 

sitting on the toilet), and increasing 

age. Hemorrhoids can also be induced by 

compression of pelvic veins in pregnancy 

and portal hypertension in patients with 

liver disease. 

Common symptoms of external 

hemorrhoids include itching, bleeding (eg, bright red blood on the stool surface, 
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drops of blood in the toilet), and anal discharge (fecal or mucoid). Thrombosis is 

more common with external than internal hemorrhoids and manifests as a feeling of 

fullness in the perirectal area, acute pain, tenderness, and a visible mass (eg, purplish 

mass at anal verge). The diagnosis is confirmed with direct visualization and DRE; 

anoscopy can make visualization easier and is useful if the diagnosis is in doubt. 

Initial management of thrombosed hemorrhoids includes sitz baths, stool softeners 

(eg, docusate), and topical anesthetics (eg, lidocaine). Incision or surgical excision 

can be considered, but most cases improve spontaneously. 

…….. 

Like external hemorrhoids, anal fissures can cause bleeding and severe pain with 

defecation. Some fissures are associated with a small sentinel skin tag at the external 

end, but a large, purple mass is more consistent with a hemorrhoid. 

 Condyloma acuminata (anogenital 

warts) present as fleshy, cauliflower-

shaped masses. They are more 

common in individuals who engage in 

anal intercourse, although this 

association has low specificity. 

Symptoms are chronic and include 

itching, scant bleeding, and impaired 

anal hygiene. 

Condyloma lata is a manifestation of 

secondary syphilis. It presents as flat, 

gray papules that occasionally form 

raised masses. Patients typically 

have systemic symptoms (eg, fever, 

LAD) and a macular skin rash. 

Perianal abscess presents as 

tenderness and swelling with erythema and induration of the overlying skin. A boggy 

mass may be palpable but is typically less distinct than the discrete mass of a 

thrombosed hemorrhoid. The onset is usually less abrupt than a thrombosed 

hemorrhoid, and fever is often present. 

Acute thrombosis in an external hemorrhoid can cause severe pain due to stretching 

of somatic pain receptors in the overlying epithelium, whereas internal hemorrhoids 

receive visceral innervation and typically cause only mild pain. Prolapsed 

internal hemorrhoidsappear as pink or purple masses protruding through the anal 

verge. 
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Anal Fissures http://www.uworld.com/media/L28459.jpg

 

Most fissures are related to chronic constipation with high anal pressures and passage 

of hard stools.  They can also be seen with frequent diarrhea or anal sexual 

intercourse.  In some cases, the pain may be so severe that patients withhold bowel 

movements, exacerbating the constipation.  Chronic fissures can also be accompanied 

by an external skin tag (sentinel pile) at the distal end. 

 

Surgical intervention (eg, lateral sphincterotomy, fissure excision) is indicated for 

fissures that are refractory to medical management.  Gradual dilation of the sphincter 

can provide a wider aperture for the passage of stool and interrupt the spasm but can 

lead to fecal incontinence and possible recurrent fissures. 

ZOLLINGER 

ELLISON 

SYNDROME (ZES) 
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- ZES is usually sporadic but is found in conjunction with MEN-1 in 20% of cases.  

Gastrinomas usually occur in patients age 20-50 with dyspepsia, reflux symptoms, 

abdominal pain, weight loss, diarrhea, or frank GI bleeding.  Endoscopy often 

shows thickened gastric folds, multiple peptic ulcers, refractory ulcers despite 

PPI use, or ulcers distal to the duodenum in the jejunum (suggesting excess 

gastric acid that cannot be fully neutralized in the duodenum). 

- Fasting serum gastrin level (off PPI therapy for 1 week) should be checked in 

suspected gastrinoma; a level <110 pg/mL rules it out, and a level >1000 pg/mL is 

diagnostic.  If gastrin is elevated, gastric pH should also be measured as gastrin 

may also be elevated due to failure of gastric acid secretion (achlorhydria).  A 

gastrin level of 110-1000 pg/mL is non-diagnostic and requires a follow-up 

secretin stimulation test.  Secretin stimulates the release of gastrin by 

gastrinoma cells.  Normal gastric G cells are inhibited by secretin; therefore, 

secretin administration should not cause a rise in serum gastrin concentrations in 

patients with other causes of hypergastrinemia. 

- The calcium infusion study is usually reserved for patients who have gastric acid 

hypersecretion and are strongly suspected of having gastrinoma despite a 

negative secretin test.  Calcium infusion can lead to an increase in serum gastrin 

levels in patients with gastrinoma. 

- Serum chromogranin A is a marker for well-differentiated neuroendocrine tumors.  

It is elevated in several conditions such as carcinoid tumors, hyperthyroidism, 

chronic atrophic gastritis, and even chronic PPI therapy.  For this reason, it is 

less SN and SP than measurement of serum gastrin level.  However, it may be 

used as a confirmatory test in non-diagnostic cases. 

A patient with multiple peptic ulcers 

and diarrhea has clinical features 

of Zollinger-Ellison 

syndrome (ZES). ZES is due to 

a gastrin-producing tumor, which 

usually occurs in 

the pancreas or duodenum. Most 

cases are sporadic, but ZES also 

occurs frequently in the context of 

MEN1. Uncontrolled gastrin secretion 

leads to parietal cell hyperplasia, with 

excessive production of gastric 

acid. Multiple duodenal (and 

sometimes jejunal) ulcers are typical, 

and the ulcers can be refractory to 

standard acid-reducing 

medications. The excess gastric acid in the small intestine can cause diarrhea and 

steatorrhea due to inactivation of pancreatic enzymes and injury to the mucosal 

brush border. 
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The diagnosis of ZES is suggested by a markedly elevated serum gastrin level 

(>1000 pg/mL) in the presence of acidic gastric pH (<4). Endoscopy usually reveals 

ulcers (>90% of patients with ZES) and occasionally will identify a primary duodenal 

gastrinoma. CT, MRI, and somatostatin receptor scintigraphy can be used 

to identify pancreatic tumors and metastatic disease. If gastrinoma is confirmed, 

patients should be screened for MEN1 with assays for PTH, ionized calcium, and 

prolactin. 

….. 

Small intestinal bacterial overgrowth (SIBO) can also cause mucosal injury, possibly due 

to bacterial toxins. However, duodenal and jejunal ulcerations are not typical in this 

condition. 

It would be unusual for Crohn disease to present with multiple duodenal ulcers. 

MESENTERIC 

ISCHEMIA 

- AMI is most commonly due to abrupt arterial occlusion from either of the following: 

1. Cardiac embolic events in the setting of atrial fibrillation, valvular disease (eg, 

infective endocarditis), or cardiovascular aneurysms 

2. Acute thrombosis due to peripheral arterial disease or low cardiac output 

states 

- AMI typically presents with 

sudden-onset, severe, poorly 

localized (visceral) 

midabdominal pain 

accompanied by nausea and 

vomiting. Urge to defecate is 

common.  In early-stage 

ischemia, physical examination 

is typically unremarkable (eg, 

mild diffuse tenderness) 

despite patients having severe 

pain out of proportion to the 

examination findings.  If bowel 

infarction occurs, patients may develop more focal abdominal tenderness (due to 

local inflammation/infarction), peritoneal signs (eg, guarding, rebound tenderness), 

rectal bleeding, and sepsis.  Leukocytosis, hemoconcentration, elevated amylase, 

and metabolic acidosis (lactate) are frequently seen on laboratory testing.  

Patients with evidence of bowel infarction should undergo immediate operative 

evaluation; otherwise, diagnosis can be confirmed radiologically by 

CTA.  Treatment includes open embolectomy with vascular bypass or endovascular 

thrombolysis.  In addition, patients should be started on broad-spectrum antibiotics 

and, in the absence of active bleeding, anticoagulation to reduce the risk of clot 

expansion. 
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- Acalculous cholecystitis usually occurs in critically ill, hospitalized patients.  Patients 

often have jaundice as well as pain and/or a mass in the upper right quadrant.  

- Alcohol withdrawal frequently presents with restlessness, diaphoresis, and 

tachycardia.  In moderate-to-severe cases, it may also present with seizures, 

hallucinations, and altered mental status.  Acute, severe abdominal pain is less 

likely. 

-  Peptic ulcer perforation does not commonly localize to the lower right quadrant 

and is not typically accompanied by metabolic acidosis unless there is 

hemodynamic instability with hypovolemia, hypotension, and impending shock. 

- Intraabdominal abscesses usually present subacutely with fever, focal abdominal 

tenderness, and weight loss. 

- Opioid withdrawal commonly presents with gastrointestinal manifestations.  

However, these are also usually accompanied by flulike symptoms and signs of 

sympathetic nervous system activation (eg, mydriasis, agitation, anxiety); bowel 

sounds are typically increased rather than decreased. 

PILONIDAL SINUS 

(PNS) 

- Subacute pain over the midline sacrococcygeal with mucoid and bloody 

drainage is consistent w/ pilonidal disease (PD).  PD most frequently affects 

individuals age 15-30, particularly young males, obese individuals, those with 

sedentary lifestyles or occupations, and those with deep gluteal clefts.  The MC 

presenting manifestations include a painful, fluctuant mass 4-5 cm cephalad to 

the anus in the intergluteal region with associated mucoid, purulent, or bloody 

drainage.  Pain is frequently worsened by activities that stretch the overlying 

skin (eg, bending down). 

 

- PD develops when an edematous, infected hair follicle 

in the intergluteal region becomes occluded.  The infection 

spreads subcutaneously and forms an abscess, which can 

rupture and create a pilonidal sinus tract.  As the patient sits 

or stands, hair and debris are forced into the sinus tract, 

resulting in recurrent infections and foreign-body reactions.  

Treatment is drainage of abscesses and collected debris 

followed by excision of sinus tracts.  Despite longer healing 

times, open closure is preferred due to decreased 

recurrence rates.  

 

- A perianal abscess presents with fever, malaise, anal pain, and a tender, 

erythematous bulge at the anal verge.  PNS patients are afebrile and pain and 

swelling are located superior to the anus over the coccyx 

 

………………………………. 
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- Although folliculitis is part of the initial 

pathophysiology of PD, it most frequently 

presents with multiple small, pruritic pustules, 

not a fluctuant, tender mass.  

 

 

 

 

 

- Hidradenitis suppurativa (HS), PD, 

dissecting folliculitis of the scalp, and acne 

conglobata are members of the follicular 

occlusion tetrad.  Patients with HS typically have 

multiple, recurrent, painful nodules in the 

axillae, inguinal folds, and perineal areas as 

opposed to a single, fluctuant mass.  Moreover, 

the lesions of PD are usually midline in the 

gluteal clefts, whereas HS can occur at any 

location in intertriginous areas. 

COLOVESICAL 

FISTULA 

- Can be a complication 

of acute diverticulitis.  

The mechanism is 

usually due to direct 

extension of a 

ruptured 

diverticulum or 

erosion of a 

diverticular abscess 

into the bladder.  

Patients typically develop fecaluria (stool in the urine) or pneumaturia (air in the 

urine) that usually occurs at the end of urination as the gas collects at the top of 

the bladder.  Patients can also develop recurrent UTIs (sometimes due to mixed 

flora with coliform organisms) or other nonspecific symptoms that can sometimes 

delay the diagnosis.  Colovesical fistula can also occur in patients with Crohn 

disease or malignancy (usually of the colon). 

 

- Abdominal CT scan with oral or rectal (not IV) contrast can confirm the 

diagnosis by showing contrast material in the bladder with thickened colonic 

and vesicular walls.  Colonoscopy is usually recommended to exclude colonic 

malignancy.  Treatment is typically surgical after resolution of the infection.  

……………………………………….. 
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- Acute bacterial prostatitis typically presents with acute onset of systemic findings 

(eg, fever, chills, malaise), irritative urinary symptoms (eg, dysuria, frequency), 

pelvic/perineal pain, and cloudy urine.  Prostatic abscess, a focal purulent 

collection, is a complication of acute bacterial prostatitis.  However, both 

conditions usually cause an exquisitely tender prostate on DRG. 

- Bladder cancer classically presents with irritative urinary symptoms and painless 

hematuria.   

- Emphysematous cholecystitis (typically in 

patients with diabetes) can present with abrupt 

or gradual onset of fever, chills, flank or 

abdominal pain, and N/V. Absence of fever and 

flank pain makes this less likely.  

 

 

 

 

- Staghorn calculi, which are typically due 

to struvite stones filling the entire intrarenal 

collecting system, can lead to recurrent UTIs.  

Patients can develop irritative urinary 

symptoms, flank pain, or hematuria.  However, 

staghorn calculi are not usually associated with 

pneumaturia. 

APPENDICITES 

 

*** 

Most patients with acute appendicitis will seek medical care within the first 24-48 

hours of symptoms.  Typical features include migratory (vague periumbilical to sharp 

right lower) abdominal pain, fever, N, V, and anorexia. These patients may have signs 

of irritation of the parietal peritoneum (ie, rebound tenderness, involuntary 

guarding, abdominal rigidity) due to impending appendiceal rupture or completed 

rupture with diffuse peritonitis.  Urgent appendectomy is indicated in these 

patients. 

 

Patients who have a delayed presentation with a longer duration of symptoms (>5 

days) often have appendiceal rupture with a contained abscess. These patients will 

generally have significant fever and leukocytosis, but findings on anterior palpation 

of the abdomen may be unrevealing. In such cases, maneuvers that assess the deep 

abdominal spaces (eg, psoas sign, obturator sign, rectal examination) may be more 

informative.  In particular, the psoas sign suggests the presence of an abscess 

posterior to the appendix adjacent to the psoas muscle (or possibly an unruptured 

retrocecal appendix). CT imaging can confirm the diagnosis in these cases.  
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Patients with a contained 

appendiceal abscess have a 

very high complication rate 

from immediate surgery due 

to the mass of inflamed, 

infected, and friable debris 

and adhesions.  If they are 

otherwise clinically stable, 

these patients should be 

managed with IV antibiotics, 

bowel rest, and possibly 

percutaneous drainage of 

the abscess. They can return 

in 6-8 weeks for 

appendectomy on an elective 

basis ("interval 

appendectomy"). 

- Besides fever and 

abdominal pain, inflammatory bowel disease usually presents with prolonged 

episodes of diarrhea.  Patients with ulcerative colitis typically also have gross rectal 

bleeding. 

- Parasitic colitis typically presents more acutely after travel to an endemic area, with 

many episodes of diarrhea (the predominant symptom) and fever. 
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A high clinical suspicion of appendicitis was historically considered sufficient to 

proceed to appendectomy, and a negative appendectomy (ie, removed appendix was 

noninflamed on pathology) rate (NAR) of approximately 10% was deemed 

acceptable. However, given its widespread availability and rapidity, diagnostic 

imaging is now typically performed when appendicitis is suspected (eg, modified 

Alvarado score ≥4). Imaging decreases the NAR and directs definitive management. 
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Modified Alvarado score 

Points 

(each) 
Clinical feature 

1 

• Migratory RLQ pain 

• Anorexia 

• Nausea or vomiting 

• Fever >37.5 C (>99.5 F) 

• RLQ rebound tenderness 

2 
• RLQ tenderness 

• Leukocytes >10,000/mm3 

9 Total possible score 

0-3: Appendicitis unlikely. 

 ≥4: Evaluate for appendicitis. 

RLQ = right lower quadrant. 

For avoiding ionizing radiation 

exposure, TAUS is the initial imaging 

modality used in children and 

pregnant women, and MRI may be 

necessary if ultrasound is 

nondiagnostic. However, CT scan 

of the abdomen and pelvis (with 

contrast) is the preferred study for 

evaluation of suspected appendicitis 

in nonpregnant adults. CT has high 

diagnostic accuracy and is less likely 

to yield an indeterminate result (ie, 

nonvisualized appendix). In addition, 

CT is less operator dependent than 

ultrasound and is quicker, cheaper, 

and better tolerated by patients than 

MRI. 

Management can be directed by CT findings: 

• Normal appendix: Evaluate for other diagnoses (avoids unnecessary 

appendectomy). 

• Nonperforated appendicitis: Treat with antibiotics and appendectomy 

within 12 hours. 

• Perforated appendicitis: Treat with antibiotics and either percutaneous 

drainage (for stable patients with a contained RLQ abscess [ie, contained 

perforation]) or emergency appendectomy (for patients with diffuse 

intraabdominal contamination [ie, free perforation]). 

Several trials have studied antibiotic-based nonoperative management of patients with 

nonperforated appendicitis. Although most patients avoided appendectomy when 

treated with antibiotics only, there was no reliable way to predict which patients would 

fail treatment and which would require rescue appendectomy. At present, 

appendectomy remains the treatment of choice for nonperforated appendicitis. 

……………… 

Plain abdominal (eg, supine, lateral decubitus) x-rays can be helpful in diagnosing 

some intraabdominal conditions (eg, air-fluid levels on lateral decubitus view in 

bowel obstruction). However, plain films do not visualize the appendix and cannot 

detect appendiceal inflammation. 
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SCURVY 
Scurvy (vitamin C deficiency) 

Epidemiology 
• Due to insufficient dietary intake (lack of citrus 

fruits/vegetables) 

• MC in alcoholics, IVDU & severely malnourished 

Manifestations 

• Cutaneous: petechiae, follicular hemorrhage, bruising, 

coiled hairs 

• Gingival: bleeding/receding gums & dental caries 

• Constitutional: arthralgias, weakness, malaise, 

depression 

• Impaired wound healing 

• Vasomotor instability (if severe/prolonged) 

Tx 

• PO/injectable vitamin C resolves most symptoms within 

days 

• Toxicity (eg, abdominal pain, D, N) can occur with 

excessive supplementation 

Hx of alcohol abuse, gingival bleeding, gingival recession, and ecchymosis suggest his 

poorly healing wound is due to scurvy (vitamin C deficiency).  Vitamin C acts as a 

reversible reducing agent and plays a crucial role in fatty acid transport and 

collagen synthesis.  Most cases of vitamin C deficiency arise in the setting of severe 

malnutrition, which is frequently due to alcoholism, drug abuse, or psychiatric illness. 

Manifestations of scurvy usually occur within 3 months of a diet deficient in vitamin 

C.  Common findings include: 

• Cutaneous manifestations – follicular hyperkeratosis, perifollicular 

hemorrhage, ecchymosis, petechiae, coiled hairs 

• Gingivitis – receded gums that bleed easily and dental caries 

• Impaired wound healing 

• Systemic symptoms – arthralgias, malaise, weakness 

As the syndrome progresses, hemolytic anemia and edema also commonly occur.   

Diagnosis is made by plasma or leukocyte vitamin C levels.   

Treatment with PO or injectable vitamin C rapidly improves constitutional symptoms, 

but gingival changes may take up to 2 weeks to resolve. 

Approximately 80% of alcoholics have thrombocytopenia due to alcohol-induced 

BMS.  Anemia and leukopenia can also occur.  However, myelosuppression is unlikely 

to account for poor wound healing or gingivitis. 

Although chronic liver disease can cause thrombocytopenia, anemia, ecchymosis, and 

lower-extremity edema, it is not typically associated with poor wound healing and 

gingival changes.  In addition, there are no other common signs of liver disease (eg, 

ascites, jaundice, muscle cramps, spider hemangiomas, splenomegaly) in scurvy pts. 
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Chronic venous insufficiency is marked by edema, pain, skin changes, and 

ulceration.  Although this condition can cause poor wound healing, it is not typically 

associated with gingivitis or scattered ecchymosis. 

*This patient completed his course of antibiotics and does not currently have local (eg, 

warmth, pain, purulent discharge) or systemic (eg, fever, leukocytosis) signs of 

infection.  The mild erythema at the border of the wound (without warmth or 

tenderness) is much more likely to represent healing tissue than infection. 

HIATAL HERNIA 

 

**** 

 
- Most (>90%) hiatal hernias are sliding hernias, which occur when the 

gastroesophageal junction and proximal stomach slide into the chest.  Sliding 

hernias are usually asymptomatic or result in reflux symptoms (eg, heartburn). 

- The distal esophagus is attached circumferentially to the diaphragm at the 

esophageal hiatus by the phrenoesophageal membrane.  Sliding hiatal hernias 

occur due to laxity of this membrane, typically in the setting of age-related 

degeneration or repetitive stress (eg, vomiting, coughing). 

- Most sliding hiatal hernias are discovered incidentally during imaging performed 

for other reasons.  Plain radiography typically reveals a retrocardiac opacity (often 

with an air/fluid level) within the thoracic cavity.  Although sliding hiatal hernias 

predispose patients to developing GERD (eg, heartburn, dysphagia, chest pain), 

asymptomatic patients require no further evaluation beyond observation.  Patients 

with reflux symptoms should be medically managed (eg, proton pump inhibitors).  

Those with refractory GERD symptoms can be considered for antireflux surgery (eg, 

Nissen fundoplication) 

- In contrast, PEHs occur when the gastric fundus migrates into the thoracic cavity; 

larger defects can result in the subsequent herniation of the surrounding stomach 

and intraabdominal organs (eg, bowel, spleen).  This results in compression of the 

stomach and surrounding organs (eg, esophagus, lungs), leading to more severe 

symptoms.  Common manifestations include nausea and vomiting, postprandial 
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fullness, dysphagia, and epigastric and/or chest pain.  As the stomach advances into 

the thoracic cavity, there is risk of respiratory compromise and gastric volvulus. 

……………………………… 

- The presence of a retrocardiac air-fluid level (due to the stomach bubble within the 

thoracic cavity) suggests a PEH, although it may also be seen in sliding hernias.  The 

diagnosis is confirmed with barium swallow or upper endoscopy.  Whereas 

symptomatic sliding hernias are generally managed with medical treatment of 

reflux symptoms, PEHs often require surgical repair. 

- 24-hour esophageal pH monitoring can be used in the evaluation of GERD; 

esophageal manometry is indicated to evaluate suspected esophageal motility 

disorders; upper gastrointestinal endoscopy is used to visualize and intervene in a 

variety of gastrointestinal disorders.  These procedures, as well as barium swallow 

(the most SN test for diagnosis of hiatal hernia), may be performed for further 

evaluation prior to surgical intervention in patients with refractory reflux 

symptoms.  However, they are not indicated in asymptomatic patients. 

GROIN HERNIA - Although inguinal hernias are much more common, femoral hernias occur more 

frequently in elderly women and are much more likely to lead to complications.  

Incarceration occurs when 

hernia contents become 

trapped within the hernia 

sac, which can result in 

SBO; reduced venous 

outflow eventually leads to 

ischemia and necrosis 

(strangulation).  

- Femoral hernia: 

femoral ring (medial to the 

femoral artery and lateral 

to the inguinal ligament).  

Risk factors include 

chronic cough (eg, 

COPD), constipation, and 

smoking.  Most cases 

arise in older women and 

present as a nonpulsatile 

mass in the groin. When a 

bowel loop is present within the hernia, it is often tympanitic to percussion. 

- Because femoral hernias pass through a narrow orifice, they are associated with a 

substantial risk of incarceration (trapping of abdominal/pelvic contents within the 

hernia) and strangulation (constriction of blood flow with subsequent 

ischemia/necrosis).  Therefore, asymptomatic femoral hernias are generally referred 

for elective surgical repair to prevent potentially life-threatening complications and 

subsequent high-risk emergency surgery, which is associated with an increased risk 

of morbidity (eg, bowel resection) and mortality. 
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- In contrast, inguinal hernias (hernia above the inguinal ligament) are associated 

with a lower risk for incarceration and strangulation because hernia contents pass 

through a wider orifice.  Therefore, most asymptomatic inguinal hernias can be 

managed with reassurance and watchful waiting.  Observation can also be 

considered for patients with chronic (>3 months), stable femoral hernias, but is not 

recommended for most patients with femoral hernias due to the risk of 

incarceration. 

- Groin hematomas can cause extrinsic compression resulting in an SBO, and are 

more common in anticoagulated patients.  However, patients typically have a 

history of trauma, and anemia and ecchymosis would be expected.  

- Small bowel adhesions and strictures typically occur as a complication of Crohn 

disease or intraabdominal surgery.  These can cause SBO but are unlikely in this 

patient without a history of surgery or IBD. 

-  Small bowel intussusception can cause SBO but usually occurs in children and is 

very rare in adults.  Hematochezia is common, and patients typically have a history 

of intermittent abdominal pain (due to recurrent telescoping of the bowel).  

- Watershed bowel hypoperfusion typically occurs with chronic mesenteric 

ischemia and affects the splenic flexure and rectosigmoid junction of the colon.  It 

usually occurs in patients with hypotension and/or significant atherosclerotic 

disease.  Patients classically have abdominal pain out of proportion to examination 

findings, and occult blood may be present in the stool. 

A patient's nontender groin bulge is located below the inguinal ligament, raising strong 

suspicion for femoral hernia, a displacement of abdominal or pelvic contents through 

a widened or laxed femoral ring (medial to the femoral artery and lateral to the 

inguinal ligament). Risk factors include chronic cough (eg, COPD), constipation, 

and smoking. Most cases arise in older women and present as a nonpulsatile mass in 

the groin. The mass generally worsens with increased abdominal pressure (eg, 

standing, Valsalva maneuver, coughing) and improves with decreased abdominal 

pressure (eg, lying down). When a bowel loop is present within the hernia, it is often 

tympanitic to percussion. 

Because femoral hernias pass through a narrow orifice, they are associated with 

a substantial risk of incarceration (trapping of abdominal/pelvic contents within the 

hernia) and strangulation (constriction of blood flow with subsequent 

ischemia/necrosis). Therefore, asymptomatic femoral hernias are generally referred 

for elective surgical repair to prevent potentially life-threatening complications and 

subsequent high-risk emergency surgery, which is associated with an increased risk of 

morbidity (eg, bowel resection) and mortality. 

In contrast, inguinal hernias (hernia above the inguinal ligament) are associated with 

a lower risk for incarceration and strangulation becausehernia contents pass through 

a wider orifice. Therefore, most asymptomatic inguinal hernias can be managed with 

reassurance and watchful waiting.  
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Observation can also be considered for patients with chronic (>3 months), stable 

femoral hernias, but is not recommended for most patients with femoral hernias 

due to the risk of incarceration. 

…… 

CTA can be used to diagnose femoral artery aneurysm, which is associated with 

a pulsatile groin bulge that does not change with alterations in abdominal pressure. 

Diverticulitis usually presents with lower abdominal pain and, occasionally, a tender 

lower abdominal mass. Treatment of uncomplicated diverticulitis generally includes 

oral antibiotics; percutaneous drainage is sometimes required when diverticular 

abscess is present. Other infections that can develop in the groin include cutaneous 

abscesses or lymphangitis. This patient's mass is nontender and not associated with 

erythema or fever, making infection less likely. 

UMBILICAL 

HERNIA 
Congenital umbilical hernia 

Pathophysiology • Incomplete closure of abdominal muscles 

Clinical features 

• Soft, nontender bulge at umbilicus 

• Protrudes with increased abdominal pressure 

• Typically reducible 

Management 
• Observe for spontaneous closure 

• Elective surgery around age 5 

A congenital umbilical hernia is due to incomplete closure of the abdominal muscles 

around the umbilical ring at birth.  It is commonly associated with hypothyroidism and 

Ehlers-Danlos, Beckwith-Wiedemann, and Down syndromes, but also occurs 

frequently in normal newborns.  Physical examination shows a soft, 

nontender bulge covered by skin that protrudes with increased abdominal pressure 

(eg, crying, straining).  The hernia may contain omentum or portions of the small 

intestine.  Most umbilical hernias are reduced easily through the umbilical ring with 

very low risk of incarceration and strangulation. 

Small umbilical hernias typically close spontaneously as the rectus abdominis muscles 

grow together and fascial layers fuse.  Spontaneous closure is less likely with large 

(>1.5 cm diameter) hernias or in patients with underlying medical 

problems.  Surgery is recommended around age 5 for persistent hernias, or sooner if 

complications occur (e.g., progressive enargement after age 1-2y, strangulation). 

Abdominal ultrasound is often performed in an older child or adult when an acquired 

umbilical hernia is suspected.  This patient has a congenital hernia, which is diagnosed 

clinically. 

Immediate surgery is performed for gastroschisis. 
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Although umbilical hernia is more common in patients with Down syndrome, an 

umbilical hernia alone does not warrant further workup. 

An umbilical granuloma presents in newborns after the umbilical cord has separated 

with a moist, red, pedunculated, friable umbilical mass.  Treatment is with silver 

nitrate. 

INCISIONAL 

HERNIA 
Incisional hernia 

Pathogenesis • Breakdown of prior fascial closure 

Risk factors 

• Obesity 

• Tobacco smoking 

• Poor wound healing (eg, immunosuppression, malnutrition) 

• Vertical or midline incision 

• Surgical site infection 

Clinical 

features 

• Abdominal mass that enlarges with Valsalva 

• Palpable fascial edges in nonobese patients 

• Possible delayed presentation (months-years) 

Diagnosis 
• Clinical 

• CT scan of abdomen 

A patient has a slowly enlarging abdominal mass at her prior surgical incision site, 

consistent with an incisional hernia. Incisional hernias occur due to fascial closure 

breakdown. They are common in patients with obesity (elevated intraabdominal 

pressure) and a prior vertical or midline incision (increased tissue tension). These 2 

factors lead to gradual fascial breakdown; presentation may be delayed for months 

to years, as in this patient. 

 

Incisional hernias can be associated with acute 

gastrointestinal symptoms if the hernias become 

very large (mass effect) or bowel incarceration 

occurs (higher risk with smaller hernia 

size). However, most patients have 

an asymptomatic abdominal mass (ie, 

protruding abdominal contents) that slowly 

enlarges as the fascial defect expands. The mass 

may be present when patients lie supine, and 

discrete fascial edges may be palpable in 

nonobese patients. In addition, abdominal mass 

size increases with Valsalva because greater intraabdominal pressure causes more 

protrusion through the defect. 

Diagnosis is typically clinical.  
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Abdominal CT scan may be used to identify unclear anatomy (eg, surgical repair 

planning) or if there is concern for an acute complication (eg, bowel incarceration). 

……… 

Rectus abdominis diastasis is a bulge between the rectus muscles due to linea alba 

weakening. However, unlike a true hernia, it has no associated fascial defect; therefore, 

the abnormality is not palpable while supine. 

A rectus sheath hematoma may present as an abdominal mass. However, it is usually 

associated with acute trauma and pain rather than with a slowly enlarging, 

uncomfortable bulge. In addition, hematoma size does not change with Valsalva. 

Lipomas are not typically located in the midline and do not enlarge with Valsalva. 

Small-bowel obstruction (SBO) 

Clinical 

presentation 

• Colicky abdominal pain, vomiting 

• Inability to pass flatus or stool if complete (no obstipation if partial) 

• Hyperactive → absent bowel sounds 

• Distended & tympanitic abdomen 

Diagnosis 

• Dilated loops of bowel with air-fluid levels on plain film or CT scan 

• Partial: air in colon 

• Complete: transition point (abrupt cutoff), no air in colon 

Complications 
• Ischemia/necrosis (strangulation) 

• Bowel perforation 

Management 
• Bowel rest, nasogastric tube suction, intravenous fluids 

• Surgical exploration for signs of complications 

A patient with abdominal pain, vomiting, and obstipation (ie, no bowel movements or 

flatus) likely has a small bowel obstruction (SBO). In the setting of recent surgery (few 

days) and a tender, palpable mass at the level of the incision, her obstruction is likely 

caused by an incisional hernia. Incisional hernias can develop at the site of any 

abdominal incision and reflect a breakdown in fascial closure. Obesity appears to be an 

important risk factor. Although most cases present as an asx abdominal mass, 

obstruction can occur, particularly with smaller hernias, because bowel can remain 

trapped within the small fascial defect. 

SBO typically causes vomiting and abdominal distension due to backup of gastric 

secretions and intestinal gas. Colicky pain after meals is also common due to 

unproductive bowel peristalsis against the obstruction, with hyperactive bowel 

sounds in the early stages. SBO treatment depends on disease severity. Partial SBO, in 

which the bowel lumen is narrowed but not completely obstructed, typically improves 

with conservative management (ie, bowel rest, NG tube insertion for bowel 

decompression, serial abdominal examinations). 
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In contrast, those with a complete SBO (no flatus, no air in the rectum on x-ray), are at 

increased risk of life-threatening complications (eg, bowel ischemia, perforation) that 

will not resolve with conservative management. Therefore, in addition to NG tube 

insertion for gastric decompression, these patients require emergency laparotomy to 

relieve the obstruction and resolve any underlying etiology (eg, incisional hernia, 

intraabdominal adhesions). 

…….. 

Further imaging studies (eg, abdominal US, small bowel follow-through) are not 

needed in patients with complete SBO diagnosed on AXR (eg, no rectal gas). This 

patient requires emergency surgery; additional testing delays treatment and increases 

the risk of complications. 

Barium enemas and digital fecal disimpaction are used to treat constipation, a large 

bowel disorder that appears on AXR as impacted stool in the rectum. Neither 

intervention affects the small bowel. 

ERCP - ERCP is a minimally invasive endoscopic technique used to visualize and intervene 

upon the biliary and pancreatic ducts, is widely used for stone removal, tissue 

sampling, stent placement, and sphincterotomy.  In some patients, ERCP with 

manometry can confirm the diagnosis of sphincter of Oddi dysfunction (SOD), 

which typically causes biliary-type pain with no obvious etiology.  Post-ERCP 

complications can occur; postprocedural abdominal pain is relatively common and 

may be due to infection (eg, ascending cholangitis), perforation, or pancreatitis. 

- The MC complication is post-ERCP pancreatitis, which occurs in up to 10% of 

patients and is particularly prevalent in those with SOD.  Classic symptoms of 

pancreatitis include nausea, vomiting, and epigastric pain that radiates to the back 

and worsens with eating.  Fever may occur due to inflammation.  Acute pancreatitis 

is diagnosed in patients meeting ≥2 of the following criteria: 

 

• Severe epigastric pain (often radiating to the back) 

• Amylase or lipase ≥3 times the upper limit of normal 

• Characteristic findings of acute pancreatitis on imaging (eg, CT, MRI, US) 

- Because the first 2 criteria are sufficient to confirm the diagnosis, serum amylase 

and lipase should be obtained as part of the initial workup in all patients with 

suspected pancreatitis.  These enzymes rise within several hours of the 

development of symptoms whereas CT findings may remain normal for up to 48 

hours. 

- Postcholecystectomy pain due to sphincter of Oddi dysfunction (SOD): SOD, 

which can develop following any inflammatory process (eg, surgery, pancreatitis), 

encompasses 2 separate physiologic entities: dyskinesia and stenosis of the 

sphincter of Oddi.  Obstruction of flow through the sphincter may result in 

retention of bile, causing a functional biliary disorder that mimics a structural 

lesion.  Recurrent, episodic RUQ/Epigastric pain, with corresponding AST/ALT 

and ALP elevations, is common; visualization of a dilated CBD in the absence of 
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stones increases the likelihood of SOD.  Opioid analgesics (eg, morphine) may 

cause sphincter contraction and precipitate symptoms of SOD. 

 

Sphincter of Oddi manometry is the gold standard for the diagnosis of SOD; 

sphincterotomy is the treatment of choice in most cases. 

- Bile reflux gastritis occurs as a result of an incompetent pyloric sphincter (eg, 

following gastric surgery), which allows retrograde flow of bile-rich duodenal fluid 

into the stomach and esophagus; it would result in vomiting, frequent heartburn, 

and abdominal pain. 

- The presence of gallstones in the CBD is called choledocholithiasis.  Patients have 

RUQ pain and jaundice due to biliary obstruction; laboratory studies show elevated 

direct bilirubin and elevated transaminases.  It’s unlikely if there is no gallstones 

on US. 

-  

…………………… 

- CT scan of the abdomen is the most SN method for diagnosing perforation (eg, 

bowel wall, pancreatic/biliary duct), and it demonstrates intra-abdominal or 

retroperitoneal free air.  CT scan is less useful in the evaluation of post-ERCP 

pancreatitis as findings may initially be normal. 

- MR cholangiopancreatography (MRCP) is used to evaluate the biliary and 

pancreatic ducts for stones, structural abnormalities (eg, biliary duct 

perforation), and pancreatitis.  However, MRCP is expensive and timely, and these 

complications may be more easily assessed with CT, ultrasound, or laboratory tests. 

HEMATEMESIS 

 
- Boorehave: The leaked gastrointestinal contents cause severe chest/abdominal pain 

and a systemic inflammatory response (eg, fever, tachycardia) that can quickly 

progress to septic shock and death; the leaked air (pneumomediastinum) may be 

palpated as suprasternal crepitus (subcutaneous emphysema). 

These features distinguish esophageal perforation from Mallory-Weiss syndrome. 

304



Intravenous broad-spectrum antibiotics and proton pump inhibitors should be  

administered, all oral intake restricted, and emergent surgical consultation 

obtained.  Most perforations will require operative debridement and repair. 

 
Once appropriate vascular access has been established, fluid resuscitation with 

crystalloid should be undertaken while any necessary blood products are prepared 

for transfusion (eg, pRBCs transfusion to maintain hemoglobin at least >7 g/dL).  In 

addition, patients' airway, vital signs, cardiac rhythm, and urine output should be 

closely monitored.  Patients with UGIB should also receive acid suppression with IV 

PPI and have be NPO.  If variceal bleeding is suspected, an octreotide infusion should 

be considered.  Patients with cirrhosis should also receive prophylactic antibiotics. 

Once patients are stabilized → upper endoscopy should be performed to identify and 

control the source of hemorrhage and to prevent recurrent episodes.  In approximately 

50% of cases of variceal bleeding, the hemorrhage ceases on its own without further 

intervention; this rate is significantly lower than that seen in UGIB due to other 

causes, which approaches 90%. 

Contrast angiography should be considered in the small number of patients with 

UGIB who are not able to be stabilized sufficiently to undergo upper endoscopy OR 

in whom upper endoscopy is unsuccessful in controlling hemorrhage. 
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Balloon tamponade with the Sengstaken-Blakemore, Minnesota, or Linton-Nachlas 

tubes can be used for the temporary control of bleeding when early endoscopy is 

unavailable or other modalities are unavailable and medical management is 

unsuccessful.  This method is most often used to control hemorrhage until the 

patient can be transferred to a tertiary care hospital; it is not considered first-line 

treatment. 

GASTROINTESTIN

AL (GI) 

HEMORRHAGE 

An elderly patient has an occult gastrointestinal bleed (OGIB), characterized by 

unexplained IDA and/or positive fecal occult blood test (FOBT) in the absence of 

overt bleeding (eg, hematemesis, melena, hematochezia). Patients are usually asx. 

Pallor (eg, conjunctivae, oral mucosa) may be seen, and laboratory studies often 

demonstrate microcytic, hypochromic anemia (iron deficiency). Pathology may involve 

the colon (eg, malignancy, polyps), upper GI tract (eg, peptic ulcer), or, less 

commonly, the small bowel (eg, angiodysplasia). A positive FOBT suggests a colonic 

bleeding source but does not rule out proximal pathology and/or colonic lesions that 

are not actively bleeding. 

Initial workup of OGIB includes colonoscopy, particularly in the presence of a positive 

FOBT. Colon cancer is a likely cause in patients age >50. Upper endoscopy is also 

generally performed, particularly if the patient has upper GI symptoms, if IDA is 

present, or if colonoscopy (-) does not reveal a bleeding source.  

Approx. 10% of patients with OGIB have simultaneous lesions in the upper GI tract 

and colon. If colonoscopy and upper endoscopy both fail to identify a source of 

bleeding, small bowel evaluation can be performed with video capsule endoscopy or 

deep enteroscopy. 

……. 

The presence of hemorrhoids does not preclude endoscopic evaluation in patients with 

an OGIB, as more serious pathology (eg, malignancy) may also be present. Anoscopy 

can be used to visualize internal hemorrhoids or other anorectal pathology, but cannot 

evaluate the colon for more proximal lesions. Medical (eg, topical hydrocortisone 

cream) and surgical management (eg, hemorrhoidectomy) may eventually be 

required in symptomatic patients, but are less of a priority than evaluation of an OGIB. 

Treatment of IDA includes iron supplementation and periodic assessment of 

hemoglobin to gauge therapeutic response. Although iron supplementation will likely 

be required in this patient, it does not identify the source of blood loss. Failure to 

evaluate may result in progression of the underlying disease. 

PERIANAL 

ABSCESS 

- Indurated, erythematous mass near the anal orifice associated with severe, constant 

anal pain and a low-grade fever, which is consistent with a perianal abscess.  A 

perianal abscess is due to occlusion of an anal crypt gland, which allows for 

bacterial infection.  Abscesses can form relatively acutely following gland 

obstruction due to the high levels of bacteria in the area.  Risk factors for 

abscess development include anoreceptive intercourse and constipation, among 
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others.  Initially, a perianal abscess may cause pain only with defecation and 

mild pruritus, but as the infection progresses, the pain becomes constant and 

can be associated with systemic manifestations such as fever.  Drainage may not 

be apparent unless a fistula forms. 

Untreated perianal abscesses often progress to form anorectal fistulae, 

communications between the abscess and perirectal skin or nearby organs.  Early 

recognition followed by incision and drainage is essential to avoid such 

progression. 

- External hemorrhoids originate below the dentate line; thrombosis can cause 

the surrounding skin to become inflamed and edematous, resulting in exquisite 

pain and tenderness.  However, association with a fluctuant mass or fever is 

unusual for hemorrhoids. 

RECTAL 

PROLAPSE 

 

///////////////////

/// 

 

* 

** 

*** 

**** 

***** 

***** Clinical features of rectal prolapse 

Risk 

factors 

• Women age >40 with history of vaginal deliveries/multiparity 

• Prior pelvic surgery 

• Chronic constipation, diarrhea, or straining 

• Stroke, dementia 

• Pelvic floor dysfunction or anatomic defects 

Clinical 

presen

tation 

• Abdominal discomfort (not significant pain) 

• Straining or incomplete bowel evacuation, fecal incontinence with mucus 

• Digital maneuvers possibly required for defecation 

• Erythematous mass extending through anus with concentric rings of rectum (can 

be intermittent) 

Manag

ement 

• Medical 

o Considered for non–full-thickness prolapse 

o Adequate fiber & fluid intake, pelvic floor muscle exercises 

o Possible biofeedback for fecal incontinence 

• Surgical 

o Preferred for full-thickness or symptomatic prolapse (eg, 

fecal incontinence, constipation, sensation of mass) 

An older woman has intermittent rectal protrusion of an erythematous mass, 

suggesting rectal prolapse. In rectal prolapse, a mucosal or full-thickness layer of 

rectal tissue slides through the anal orifice. It is MC in women age >40. Risk factors 

include multiparity, vaginal delivery, pelvic surgery, pelvic floor dysfunction, chronic 

constipation or straining, dementia, and stroke. 

Rectal prolapse usually presents with stool incontinence or constipation; a palpable 

mass is often present during defecation and may require manual reduction. Rectal 

irritation can produce a mucous discharge that may be tinged with 

blood. Although abdominal discomfort can occur, significant pain is not typical and 

suggests another diagnosis. Physical examination often demonstrates a patulous 

anus, and maneuvers that increase intraabdominal pressure (eg, Valsalva) can induce 

prolapse, revealing a painless, erythematous mass with concentric rings extending 
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through the anus. The diagnosis is made clinically, and management includes increased 

fiber intake, pelvic floor muscle exercises, and, possibly, surgical repair. 

………… 

polyps can rarely cause rectal prolapse; however, the examination would likely 

demonstrate a prolapsed polyp (pedunculated mass) in addition to the 

rectum.  Colonic polyps are more commonly associated with increased risk of colonic 

malignancy. 

Crohn disease is associated with increased risk of perianal disease (eg, fissure, abscess, 

fistula), not rectal prolapse. 

HPV can lead to anogenital warts (cauliflower-shaped, fungating, skin-colored lesions) 

and squamous cell carcinoma of the anus (ulcerating lesion often associated with 

bleeding), not rectal prolapse. 

Portal hypertension increases the risk of hemorrhoids.  Although internal 

hemorrhoids can occasionally prolapse, examination demonstrates bulging, purplish 

veins, not a ringed mass.  In addition, hemorrhoids typically result in bleeding during 

defecation, not abdominal discomfort or passage of mucus. 

DUMPNG 

SYNDROME 

/////////////////// 

 

**** 

 

 

Clinical features typical of early 

dumping syndrome (DS) include 

GI (eg, N, D, abdominal cramps) 

and vasomotor (eg, palpitations, 

diaphoresis) symptoms.  DS is a 

common postgastrectomy (e.g., 

partial distal gastrectomy after GI 

bleeding) complication 

occurring in up to 50% of 

patients.  It is caused by loss of 

the normal action of the pyloric sphincter due to injury or surgical bypass and leads to 

rapid emptying of hypertonic gastric contents into the duodenum and small 

intestine.  This causes fluid shifts from the intravascular space to the small 

intestine, leading to HoTN, stimulation of autonomic reflexes, and release of 

intestinal vasoactive polypeptides. 

 

The diagnosis of DS is primarily based on clinical features, although an UGI x-ray 

series or gastric emptying studies may be helpful if the diagnosis is unclear. Most 

patients can be managed with dietary modification: 

• Consume frequent, small meals and eat slowly 

• Avoid simple sugars 

• Increase fiber and protein 

• Drink fluids between rather than during meals 
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- Symptoms of DS usually diminish over time.  A minority of patients with 

refractory symptoms may benefit from a trial of octreotide or require 

reconstructive surgery, but this is not usually needed  

…………. 

Endoscopy would confirm the postsurgical anatomy but would not otherwise 

contribute to the diagnosis of DS. 

This patient has no fever or leukocytosis to suggest antibiotic-associated colitis.  The 

postprandial onset with resolution of symptoms overnight is more consistent with DS 

ESOPHAGEAL 

TEAR 

 

**** 

 

Mallory-Weiss tear (MWT) 

Etiology 

• Sudden increase in abdominal pressure (eg, forceful retching, 

BAT) 

• Mucosal tear in esophagus OR stomach (submucosal arterial or 

venous plexus bleeding) 

• Risk factors: Hiatal hernia, alcoholism 

Clinical 

presentation 

• Vomiting, retching 

• Hematemesis 

• Epigastric pain 

Diagnosis • Longitudinal laceration on endoscopy 

Treatment 
• Most heal spontaneously 

• Endoscopic therapy for persistent bleeding 
 

A patient with alcohol abuse, alcoholic hepatitis (2:1 ratio of AST:ALT), esophagitis, and 

gastritis now has acute, bright red hematemesis following multiple episodes of 

vomiting.  This presentation is highly suggestive of a Mallory-Weiss tear (MWT). MWT 

is characterized by longitudinal tears in the mucosa near the GE junction, with 

bleeding due to injury to the submucosal arteries or veins.  It typically occurs due to a 

sudden increase in intraabdominal pressure (eg, retching, blunt abdominal trauma 

[BAT]). 

MWT is a common cause of UGI hemorrhage and is often seen in association 

with alcohol abuse and hiatal hernia.   

 

The diagnosis can be confirmed on endoscopy.   

Tx: Bleeding stops spontaneously in 90% of patients. Those with ongoing bleeding can 

be treated endoscopically with: 

1. Electrocoagulation or  

2. Local injection of epinephrine. 

……………… 

Esophageal rupture can be caused by severe retching (Boerhaave syndrome), 

penetrating trauma, or as a complication of endoscopy.  It is characterized by acute 

chest pain, subcutaneous emphysema, and often a left-sided pleural effusion.  When 
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esophageal rupture occurs due to endoscopy, it is usually apparent shortly after the 

procedure. 

Stress ulcers develop in the setting of severe and prolonged physiological stress.  GI 

bleeding from stress ulcers is usually seen in patients in an intensive care or burn unit 

setting. 

STEATORRHEA chronic pancreatitis may initially be asymptomatic, but disease progression ultimately 

leads to malabsorption, steatorrhea, and postprandial epigastric Pain that can become 

continuous.  Symptomatic 

improvement can be 

achieved with alcohol 

cessation and pancreatic 

enzyme 

supplementation. 

 

 Antimicrobial therapy 

(eg, rifaximin) should be 

considered in patients 

with small intestinal 

bacterial overgrowth 

syndrome, which can 

present with abdominal 

pain/bloating and 

symptoms of 

malabsorption.  However, 

this condition is typically 

associated with 

anatomical abnormalities (eg, surgical blind loop) or motility disorders (eg, 

scleroderma) of the gastrointestinal tract. 

Small intestinal bacterial overgrowth (SIBO) 

Etiology 
• Anatomical abnormalities (eg, strictures, surgery) 

• Motility disorders (eg, diabetes mellitus, scleroderma) 

S/S 
• Abdominal pain, diarrhea, bloating, flatulence 

• Malabsorption, weight loss, anemia, vitamin deficiency 

Diagnosis 
• Jejunal aspirate & culture showing >105 organisms/mL 

• Carbohydrate breath testing (eg, lactulose, glucose) 

Organisms • Streptococci, Bacteroides, Escherichia, Lactobacillus 

Treatment 

• Antibiotics (eg, rifaximin, amoxi-clav) 

• Avoid antimotility agents (eg, narcotics) 

• Dietary changes (eg, high-fat, low-carbohydrate) 

• Promotility agents (eg, metoclopramide) 
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A patient has abdominal bloating, steatorrhea (elevated fecal fat), and mAcrocytic 

anemia.  In the setting of a Roux-en-Y gastric bypass, this presentation 

suggests small intestinal bacterial overgrowth (SIBO).  The proximal small intestine 

normally contains minimal bacterial colonization due to gastric acidity and peristalsis; 

however, gastric bypass procedures result in a blind loop of intestine that allows for 

excessive bacterial growth.  Conditions that alter intestinal motility (eg, systemic 

sclerosis, DM), anatomy (eg, strictures), or gastric/pancreatic secretions (eg, atrophic 

gastritis, chronic pancreatitis) also predispose to SIBO. 

Patients with SIBO typically develop bloating, flatulence, abdominal discomfort, and 

watery diarrhea; in severe cases, malabsorption (eg, steatorrhea) and weight loss 

are seen.  Laboratory studies are frequently normal but may demonstrate nutritional 

deficiencies (eg, vitamin B12, fat-soluble vitamins) and associated macrocytic 

anemia. 

Diagnostic tests include carbohydrate breath tests (eg, lactulose, glucose) that 

measure the production of hydrogen by intestinal flora.  Endoscopy with jejunal 

aspirate and culture showing increased bacterial burden are also used.   

Management involves correction of the underlying abnormality, dietary modification, 

and a short course of empiric antibiotics (eg, rifaximin). 

Dumping syndrome (DS) is a complication of gastric bypass and occurs when high-

carbohydrate foods are rapidly emptied into the small bowel, leading to osmotically 

driven fluid shifts from the plasma to the intestine.  Although patients have abdominal 

pain and diarrhea soon (<30 min) after meals, the fluid shifts result in sympathetic 

activation, leading to tachycardia, diaphoresis, and flushing.  Hypoglycemia may also 

occur.  DS is not associated with steatorrhea or vitamin B12 deficiency (ie, macrocytic 

anemia). 

Patients with Giardia lamblia infections commonly have steatorrhea and diarrhea, 

flatulence, fatigue, and significant weight loss.  Affected patients frequently have a 

history of immunosuppression or recent travel. 

Mesenteric angioplasty should be considered in patients with chronic mesenteric 

ischemia, which can present with postprandial abdominal pain (intestinal angina) 

and weight loss due to food aversion.  However, steatorrhea is not characteristic. 

 

ABDOMINAL 

SURGERY 

COMPLICATIONS 

Abdominal surgery can result in a variety of postoperative wound complications (eg, 

infection, dehiscence).  These complications are more common after procedures with: 

1. Large incisions  

2. Patients with risk factors for poor wound healing (eg, ca, chronic 

corticosteroids, hypoalbuminemia) or  

3. Increased intraabdominal pressure (eg, cough, obesity). 

Postoperative abdominal wounds can be categorized based on fascial involvement: 
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• Superficial wound dehiscences are separations of the skin and subcutaneous 

tissue with intact rectus fascia.  These typically develop within the first postop 

week due to an abnormal subcutaneous fluid buildup (eg, seroma) and can 

often be managed conservatively with careful dressing changes. 

• Deep (fascial) wound dehiscences involve the rectus fascia (ie, nonintact) and 

result in exposure of the intraabdominal organs to the external environment. 

wound dehiscence complicated by evisceration. Additional clinical features include 

heavy drainage of peritoneal fluid (pink/straw/serosanguinous), local bulging, and a 

popping sensation (from fascial suture failure).  Fascial dehiscence is typically seen in 

the first 1-2 weeks postop (up to 30 days).  Patients with fascial dehiscence, 

particularly with evisceration, require emergency surgery because the eviscerated 

bowel is at risk for continued herniation and strangulation. 

Abdominal binders may be placed briefly in preparation for surgery in patients with 

fascial dehiscence to prevent evisceration.  They are C/I in patients with bowel 

evisceration because they can cause strangulation and perforation. 

In cases of suspected wound dehiscence not apparent on examination, an ultrasound 

or CT scan may be indicated. 

Wound packing with saline gauze dressings is appropriate for management of 

superficial wound dehiscences.  Negative pressure dressings are used to prevent 

dehiscence in high-risk wounds.   

RETROPERITONE

AL HEMATOMA 

 

SPLENIC ABSCESS This patient who recently underwent laparoscopic cholecystectomy for cholecystitis 

now has high fever and tender splenomegaly, raising strong suspicion for splenic 

abscess, a rare, potentially life-threatening complication of bacteremia from a distant 

infection (eg, infective endocarditis, cholecystitis).  Risk is greatest in those with 

immunocompromise from HIV, hematologic malignancy, or diabetes mellitus. 

Patients usually have persistent fever and LUQ pain (sometimes radiating to the back), 

with or without splenomegaly.  Anorexia and weight loss may also be seen.  Labs will 

show leukocytosis with left shift, and CXR frequently reveals an elevated left 

hemidiaphragm (and/or left pleural effusion).   

 

Diagnosis is made with CT scan of the abdomen;  

Tx: Antibiotic therapy PLUS splenectomy is generally required because many patients 

fail percutaneous aspiration (due to the presence of occult microabscesses). 

- Pancreatic pseudocyst, a walled-off collection of fluid around the pancreas 

following pancreatitis, is generally asymptomatic but may occasionally become 

infected, leading to fever and epigastric pain that radiates to the back.  However, 

splenomegaly would be atypical. 
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- Non-Hodgkin lymphoma can present with splenomegaly, weight loss, and 

waxing/waning fevers.  However, high fevers are uncommon, and significant splenic 

tenderness/pain rarely occurs.  

- Splenic infarction usually presents with left upper quadrant pain.  Although fever 

and splenomegaly can occasionally occur, most patients with splenic infarction 

have an underlying hypercoagulable disorder, a source of embolic disease (eg, 

atrial fibrillation), a myeloproliferative neoplasm, or hemoglobinopathy (eg, sickle 

cell disease).   

- Splenic venous thrombosis usually occurs in the setting of portal hypertension 

from liver disease or pancreatitis.  Although splenomegaly can occur, patients 

would not typically have high fever and weight loss. 

SUBPHRENIC 

ABSCESS 

A patient underwent a laparoscopic 

appendectomy 10 days ago and now has 

RUQ pain, fever, leukocytosis, and 

pulmonary manifestations (SOB, hiccups, 

right-sided effusion), suggesting 

a subphrenic abscess. 

Infections are the MC complication of 

appendectomy, and risk of intra-abdominal 

abscess is significantly greater with 

laparoscopic appendectomy than 

laparotomy.  Manifestations typically include 

recurrent fever and abdominal symptoms 

(eg, pain, vomiting) several days after an abdominal operation.  Diagnosis usually 

requires CT scan of the abdomen.  Most patients are treated with drainage and 

intravenous antibiotics. 

Manifestations typically include fever, RUQ pain (which may be severe), leukocytosis, 

and elevated LFTs.  The diagnosis is confirmed with abdominal imaging; CT scan 

classically demonstrates a well-defined, hypoattenuating, rounded lesion, often 

surrounded by a peripherally enhancing abscess membrane. 

Management includes blood cultures, antibiotics, and percutaneous 

aspiration and drainage, which is both diagnostic (eg, culture, Gram stain) and 

therapeutic; catheter placement is often required to drain large lesions.  Surgical 

drainage can be considered for abscesses not amenable to percutaneous intervention. 

Malaria can present with fevers, anemia, and hyperbilirubinemia; however, it would not 

be expected to cause right upper quadrant pain or a hypoattenuating liver lesion on CT 

scan.  It would also be unexpected in a patient who has not traveled recently. 

Echinococcus: Cysts are typically visible on a CT scan as thin-walled, septated 

lesions, occasionally with calcification. 
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 Entamoeba histolytica is a major cause of hepatic abscess; however, most patients with 

amebic liver abscess have a history of exposure in endemic areas (eg, India, 

Mexico).  This diagnosis should be considered in patients without other, more common 

causes of abscess (unlike this patient with recent diverticulitis).  Testing options include 

serology or stool analysis (eg, ova and parasite).  

C difficile infection is characterized by persistent, watery diarrhea and would not be 

expected to cause abscess formation. 

HAP: most cases occur ≤5 days postop 

 

Postoperative atelectasis is common up to 5 days after abdominal procedures and 

often presents with hypoxemia and dyspnea.  Fever, significant leukocytosis, abdominal 

pain, and reduced bowel sounds are not typically associated with this condition. 

ANORACTAL 

FISTULA (fistula 

in ano) 

Anorectal fistula (fistula in ano) 

Causes 

• Perianal abscess 

• Crohn disease (CD) 

• Malignancy, radiation proctitis 

• Infection (eg, lymphogranuloma venereum [LGV]) 

Clinical 

manifestations 

• Perirectal pain, discharge 

• Inflammatory papule/pustule 

• Palpable fistula tract 

Management 

• Assess extent of fistula 

o Gentle probe 

o Imaging (endosonography, fistulogram, MRI) 

• Surgery (eg, fistulotomy) 

A patient with an inflamed perianal lesion associated with pain on defecation and 

chronic discharge has an anorectal fistula (fistula in ano).  Anorectal fistulas are most 

often due to rupture of a perianal abscess with formation of a residual sinus 

tract.  They may also occur as a complication of Crohn disease, radiation proctitis, 

atypical infections (eg, lymphogranuloma venereum), or trauma. 

Examination of an anorectal fistula often reveals an external terminus and an indurated 

tract leading to the rectum.  An internal terminus can sometimes be identified on 

anoscopy or by cautiously passing a probe through the fistula from the external 

opening.  The diagnosis is often apparent on clinical grounds, but endoscopic 

sonography, MRI, or fistulogram can be used in complex cases to assess the extent of 

fistula formation. 

Management of an anorectal fistula requires surgical intervention (eg, 

fistulotomy).  Fistulas can often be assessed more fully (eg, exploration with a soft 

probe) while patients are under anesthesia at the time of surgery to delineate the 

extent of the fistula.  The entirety of the fistula must be addressed because residual 

fistula tracts can lead to persistent symptoms and fecal incontinence. 
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Anorectal manometry can provide information regarding anorectal neurologic 

dysfunction (eg, decreased relaxation of puborectalis and anal sphincter) and is 

indicated for evaluation of chronic constipation and fecal incontinence.  Patients with 

anorectal fistula can have leakage of stool, but neurologic function is typically normal. 

Flexible sigmoidoscopy is occasionally needed to identify the internal fistula 

opening if it is not apparent on anoscopy.  However, colonoscopy is typically only 

necessary for: 

1. Complex,  

2. Recurrent,  

3. Atypical fistulas or  

4. Fistulas associated with IBD. 

Some perianal fistulas associated with Crohn disease can be managed with antibiotics 

and medical treatment of the underlying inflammatory bowel disease.  For fistulas 

arising from a perianal abscess, nonsurgical treatment has a high failure rate.. 

 

ISCHEMIC 

HEPATITIS 

This patient has developed ischemic hepatitis (shock liver) resulting from myocardial 

infarction, ventricular tachycardia, and cardiogenic shock.  Ischemic hepatitis usually 

occurs in the setting of global hypoperfusion and/or hypoxemia; in addition to 

cardiac insults, other common causes include hypovolemic and septic shock as well as 

respiratory failure.  Histologically, hepatocyte necrosis is found predominantly 

in zone 3 of the liver lobule, ie, surrounding the central veins where cells are farthest 

from the oxygen supply coming from the hepatic artery (~40% of the liver's oxygen 

supply) and the portal vein (~60% of the liver's oxygen supply as partially 

deoxygenated blood). 

Patients often develop aminotransferase levels >1000 U/L shortly after the inciting 

incident.  Although the bilirubin level can be unaffected, it usually rises several days 

later.  Prognosis is poor as patients are typically critically ill and often have 

accompanying MOF.  In those who survive, the hepatic injury tends to be self-limited; 

aminotransferase elevations usually resolve within 7 days, and bilirubin levels 

normalize over the course of several weeks. 

Acalculous cholecystitis usually occurs as a complication of shock or other critical 

illness.  Mild elevations in total bilirubin, ALP, and ATs are typical; however, ATs 

elevation >1000 U/L would not be consistent. 

Like ischemic hepatitis, acute viral hepatitis can cause elevations in aminotransferases 

>1000 U/L, most commonly from acute infection with hepatitis A or B.  Acute hepatitis 

A, which is transmitted fecal-orally, tends to present with fever/N/ V.  Patients with 

acute hepatitis B often have identifiable risk factors, including IVDU, recent blood 

transfusions, or unprotected sexual intercourse. 

A patient was exposed to amiodarone, which can cause hepatic steatosis and 

cholestasis.  This would cause a rise in bilirubin, but marked aminotransferase 
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elevations >1000 U/L are not typical.  Acute liver failure due to amiodarone toxicity 

is rare. 

AST is present in cardiac myocytes, skeletal myocytes, and intestinal smooth 

muscle, and serum levels can rise following injury to any of these tissues.  However, 

alanine aminotransferase (ALT) is specific to hepatocytes and would not increase in the 

absence of hepatic injury. 

///////////////////RHEUMATOLOGY/ORTHOPEDICS & SPORTS/////////////////// 
CLAVICLE 

FRACTURE 

 

*** 

Signs of traumatic arterial injury 

Hard signs 

(require immediate 

surgery) 

• Distal limb ischemia (6Ps; eg, paralysis, pain, pallor, 

poikilothermia) 

• ABSENT distal pulses (6Ps) 

• Active hemorrhage or rapidly expanding hematoma (active 

internal hrg) 

• Bruit or thrill at site of injury 

Soft signs 

(require further 

imaging) 

• DIMINISHED distal pulses 

• Unexplained HoTN 

• Stable hematoma 

• Documented hemorrhage at time of injury (no active hrg) 

• Associated neurologic deficit 

Clavicle fracture is a common 

sports-related injury and can 

occur following a blow or fall 

on the shoulder or 

outstretched arm (FOOSH). The 

vast majority are uncomplicated 

and carry a favorable prognosis. 

However, the middle third of 

the clavicle overlies the brachial 

plexus and the subclavian 

artery and vein in the thoracic 

outlet. Therefore, clavicular 

fractures require a careful 

neurovascular assessment. 

The presence of "hard 

signs" (eg, absent distal pulses, 

bruit at injury site) following a 

fracture indicate definite arterial injury and require IMMEDIATE surgical intervention. 

However, the presence of a stable hematoma, reduced pulse, documented 

hemorrhage at the time of injury, unexplained hypotension, or an associated 

neurologic deficit also suggest an arterial injury may have occurred. These "soft 

signs" require vascular imaging to confirm and localize the site of injury. CTA is the 
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diagnostic modality of choice due to its high sensitivity and specificity and rapid 

procedure time. 

…………… 

Uncomplicated fractures of the middle third of the clavicle, which account for most 

clavicular fractures, are treated nonoperatively with rest, ice, and either a sling 

or figure of eight bandage.  Fractures of the distal third of the clavicle may require 

open reduction and internal fixation (ORIF) to prevent nonunion.   

A clavicle fracture may rarely injure the brachial plexus.  Features suggesting 

neurologic injury include numbness, paresthesia, and upper extremity 

weakness. Clinical examination is usually adequate to rule out significant brachial 

plexus injury in the acute phase. If a chronic thoracic outlet syndrome develops, nerve 

conduction studies could be considered later. 

Upper extremity venous duplex imaging is indicated for venous thrombosis or 

obstruction; signs of venous obstruction include upper extremity edema or 

cyanosis. Acute hematoma is more consistent with an arterial injury.  Although 

arterial duplex doppler can be used to evaluate arterial injury, it is time 

consuming and less sensitive than CTA. 

ROTATOR CUFF 
Rotator cuff tendinopathy & tear 

Rotator cuff 

impingement or 

tendinopathy 

• Pain with abduction, external rotation 

• Subacromial tenderness 

• Normal range of motion with positive impingement 

tests (eg, Neer, Hawkins) 

Rotator cuff tear 

• Similar to rotator cuff tendinopathy 

• Weakness with abduction & external rotation 

• Age >40 
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This patient with impaired abduction at the 

shoulder following a fall has a rotator cuff tear. 

The rotator cuff is formed by the tendons of the 

supraspinatus, infraspinatus, teres minor, and 

subscapularis muscles. The supraspinatus is 

MCly injured due to degeneration of the tendon 

with age and repeated ischemia induced by 

impingement between the humerus and the 

acromion during abduction. 

A complete supraspinatus tear causes weakness 

of abduction, which can be appreciated in 

the drop arm test.  In this test, the patient's arm 

is abducted above the head and the patient is 

asked to lower the arm slowly.  With a complete 

tear, the patient will be unable to lower the arm 

smoothly and it will drop rapidly around mid-

descent.  Although the supraspinatus is the 

primary muscle responsible for initiating the first 

15 degrees of abduction, the loss of smooth 

adduction in the drop arm test typically occurs 

when the humerus is near the horizontal plane.   

 

MRI can confirm the diagnosis,  

Treatment usually requires surgery. 

 .... 

 Rupture of the tendon of the long head of the biceps occurs in 

forceful flexion of the arm.  It produces sudden pain with an 

audible pop and a visible bulge ("Popeye sign") where the biceps 

muscle retracts into the medial arm. 

Fracture of the surgical neck of the humerus may cause axillary 

nerve injury with paralysis of the deltoid and teres minor 

muscles (TMn) and sensory loss over the lateral upper 

arm.  However, patients typically have bony tenderness, swelling, 

ecchymosis, or crepitus over the fracture.  In addition, the drop 

arm test is more reflective of supraspinatus function.  Although the deltoid is 

responsible for shoulder abduction between 15-90 degrees, deltoid weakness is best 

appreciated at extreme extension rather than abduction. 

………. 

Injury to the long thoracic nerve causes weakness of the serratus anterior with 

impairment at extreme abduction (>90 degrees) due to inability to rotate the scapula 
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upward.  It is usually caused by penetrating trauma or medical/surgical procedures 

(eg, chest tube insertion). 

The lower (inferior) trunk of the brachial plexus originates from the C8 and T1 cervical 

roots and can be injured in sudden upward traction on the arm (Klumpke 

palsy).  Muscles supplied by the ulnar nerve (eg, intrinsic muscles of the hand) are 

commonly affected, which results in weakness and atrophy of the hypothenar and 

interosseous muscles and "claw hand" deformity. 

Common causes of shoulder pain 

Rotator cuff 

impingement or 

tendinopathy 

• Pain with abduction, external rotation 

• Subacromial tenderness 

• Normal range of motion with positive impingement 

tests (eg, Neer, Hawkins) 

Rotator cuff tear 

• Similar to rotator cuff tendinopathy 

• Weakness with abduction & external rotation 

• Age >40 

Adhesive capsulitis 

(frozen shoulder) 

• Decreased passive & active ROM 

• Stiffness ± pain 

Biceps tendinopathy 

or rupture 

• Anterior shoulder pain 

• Pain with lifting, carrying, or overhead reaching 

• Weakness (less common) 

Glenohumeral 

osteoarthritis 

• Uncommon & usually caused by trauma 

• Gradual onset of anterior or deep shoulder pain 

• Decreased active & passive abduction & external rotation 

A patient with subacute shoulder pain on abduction most likely has rotator cuff 

tendinopathy (RCT).  RCT results from repetitive activity above shoulder height (eg, 

painting ceilings) and is common in middle-aged and older individuals.  Chronic tensile 

loading and compression by surrounding structures can cause microtears, fibrosis, 

and inflammatory calcification in the rotator cuff tendons (especially supraspinatus). 

Pain may also emanate from the subacromial bursa and the tendon of the long head 

of the biceps. 

On flexion or abduction of the humerus, the space between the humeral head and 

acromion is reduced, causing pressure on the supraspinatus tendon and subacromial 

bursa. Impingement syndrome, a characteristic of RCT, refers to compression of these 

soft tissue structures. Impingement can be demonstrated with the Neer test: With the 

patient's shoulder internally rotated and forearm pronated, the examiner stabilizes the 

scapula and flexes the humerus. Reproduction of the pain is considered a positive test. 

Untreated, chronic RCT can increase the risk for rotator cuff tear.  Patients with a tear 

typically present with weakness of abduction following a fall or other minor trauma. 
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……….. 

Adhesive capsulitis ("frozen shoulder") is characterized by fibrosis and contracture of 

the glenohumeral joint capsule.  It can occur in patients with underlying shoulder 

pathology (including RCT), but examination would show decreased passive ROM. 

Acromioclavicular arthritis is common in patients with chronic overuse of the 

shoulder. It presents with pain in the shoulder when lifting the arm overhead or across 

the body, and frequently coexists with other overuse injuries (including 

RCT).  However, patients typically have tenderness, swelling, or deformity in the 

acromioclavicular space. 

Pain can be referred to the shoulder from cervical nerve root impingement, 

diaphragmatic irritation (eg, intrathoracic tumor), myocardial ischemia, or 

hepatobiliary disease.  Cervical radiculopathy typically presents with pain and 

paresthesias of the neck and arm along with upper extremity weakness.  However, 

referred pain would not cause impingement signs and would not be exacerbated by 

shoulder movement. 

Rotator cuff tendinopathy & tear 

Rotator cuff 

impingement 

or tendinopathy 

• Pain with abduction, external rotation 

• Subacromial tenderness 

• Normal range of motion with positive impingement 

tests (eg, Neer, Hawkins) 

Rotator cuff tear 

• Similar to rotator cuff tendinopathy 

• Weakness with abduction & external rotation 

• Age >40 

This patient has post-traumatic shoulder pain with limited active abduction, most 

likely due to a rotator cuff tear. Rotator cuff tears are MC in patients age >40, often 

after a fall on an outstretched arm (FOOSH). Patients typically have pain at the lateral 

shoulder that is worsened with raising the arm overhead or with external rotation and 

abduction. Examination shows the drop arm sign (inability to smoothly control 

shoulder adduction) and weakness with external rotation (passive range of motion is 

normal). Rotator cuff tendinopathy (tendinitis) may also present with pain on 

abduction, but tendinopathy without tear does not cause weakness. 

X-ray of the shoulder in a rotator cuff tear is often performed 

as an initial study to rule out fracture; in large, chronic tears 

it may demonstrate migration of the humeral head, but it has 

low sensitivity for confirming the diagnosis of an acute 

tear. MRI can visualize the soft tissues around the humeral 

head and can accurately diagnose a rotator cuff 

tear. Treatment of an acute tear usually involves surgery, 

with best results if performed within 6 weeks of the injury. 
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………. 

Bone scans are most often used to diagnose infectious (eg, osteomyelitis) or metastatic 

disease. However, these conditions would not usually present with acute post-

traumatic pain and decreased range of motion. 

Lung cancer involving the brachial plexus (Pancoast syndrome) could cause shoulder 

pain. However, this would typically present with radicular pain radiating to the wrist, 

atrophy of the muscles, and additional compressive symptoms (eg, edema). 

CT of the shoulder is effective in diagnosing fractures and other disorders involving 

cortical bone but is less sensitive than MRI for visualization of tendons and other soft 

tissue structures. 

Signs of narrowed subacromial space and of impingement 

• Painful arc: pain with abduction of the arm between 60–120° 

• Neer test: The internally rotated and outstretched arm is passively elevated, while 

the scapula is simultaneously stabilized; the movement causes pain. 

HUMERUS 

FRACTURE 

A patient with arm pain, deformity, and swelling and evidence of radial nerve injury (eg, 

limited extension at wrist joint) has a midshaft humeral fracture, confirmed by x-ray. 

Fractures of the humeral shaft are generally seen following a direct blow to the arm, a 

fall, an automobile injury, or a crushing injury. The radial nerve is commonly stretched 

in such fractures, leading to limited wrist extension and associated sensory deficits; 

however, most cases represent neurapraxia that resolves after management of the 

fracture. 

Although most cases of isolated diaphyseal (midshaft) humeral fracture can be 

treated nonsurgically (eg, closed reduction followed by arm immobilization with a 

coaptation or sugar-tong splint), open reduction and surgical exploration are 

indicated with open fractures, significant displacement (eg, arm 

shortening), neurovascular compromise (eg, asymmetric radial pulses, as in this 

patient), polytrauma, and pathologic fractures. 

……. 

A neutral wrist splint alone might help radial nerve symptoms but would not 

provide definitive management of the fracture.  A long arm hanging cast (with the 

cast hung from the neck and the elbow flexed at 90 degrees) can be used in some 

cases of midshaft humeral fracture, but neurovascular compromise is an indication 

for open reduction and surgical exploration. 

Although an EMG can evaluate nerve injuries, radial nerve neurapraxia due to 

midshaft humeral fracture resolves in up to 90% of cases, including with nonsurgical 

management.  EMG can be considered if radial nerve function does not recover 

following surgery. 
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External fixation (eg, with external pins) is used in cases of polytrauma; severe, 

comminuted open fractures with defects in skin, bone, or soft tissue; and some burn-

related injuries. 

 

 

Supracondylar fractures of the humerus are the most common elbow fractures in 

children. The mechanism typically involves a fall onto an outstretched hand (FOOSH) 

with a hyperextended elbow. The supracondylar area is relatively thin and weak due 

to physiologic remodeling during childhood, and a supracondylar fracture MCly results 

in posterior displacement of the distal humerus fragment, as seen in this x-ray. The 

anteriorly displaced proximal fragment can entrap the median nerve and brachial 

artery, which are located anterior 

to the humerus. 

Distal perfusion should be 

monitored closely because 

brachial artery injury results in 

diminished brachial and radial 

pulses. Motor and sensory 

function should also be assessed 

due to the risk of median nerve 

injury that can present with a 

weak "OK" sign (ie, inability to 

approximate tip of thumb and 

index finger). 

Diagnosis is based on x-ray, which 

reveals a fracture line (red arrows) and often a posterior fat pad (blue arrows) 
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indicative of elbow effusion. Treatment involves analgesia and immobilization. 

Neurovascular injury often resolves after orthopedic alignment and immobilization. 

Patients who are treated promptly have a good prognosis. 

……… 

The axillary artery and nerve can be injured during proximal humerus fractures but not 

with supracondylar fractures. 

Brachial plexus compression is a complication of neonatal clavicle fracture or high-

impact trauma to the neck and shoulder area, not the elbow. 

**Ulnar nerve injury is a complication of a rare type of supracondylar fracture that 

occurs upon impact of a FLEXED (rather than hyperextended) elbow.  This 

mechanism of injury causes anterior displacement of the distal humerus fragment, 

which can impinge on the ulnar nerve located posterior to the medial epicondyle of 

the humerus. 

LONG BONE 

FRACTURE 

Forearm fractures are common in children and most 

frequently involve the distal radius and/or ulna after 

a fall onto an outstretched hand (FOOSH). Young 

children (age <10) have porous bone and thick 

periosteum, which allows for compression of the 

distal metaphyseal cortex after an injury. This results 

in a buckle fracture, which is considered a stable 

and incomplete fracture because it involves only one 

side of the bone. 

Buckle fractures present with pain and tenderness 

over the fracture site. Wrist range of motion may be 

intact or slightly limited, and swelling is often 

absent. X-ray is required to confirm the diagnosis 

and exclude a greenstick or complete 

fracture. Rather than a fracture line, a cortical 

bulge (blue and red arrows) is visualized. 

Treatment involves pain control and prevention of reinjury 

(eg, splint placement). Most buckle fractures heal within a few weeks 

without complication. 
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………. 

 Avascular bone necrosis most 

commonly involves the hip (Legg-

Calvé-Perthes disease) in children 

and presents with chronic joint pain 

and decreased range of motion. X-

ray findings with prolonged disease 

include 

bony fragmentation and sclerosis. 

 

 

 

 

 

 Dietary vitamin D deficiency can lead to 

impaired bone mineralization (rickets), which can 

result in bowing of the long bones 

and fraying/cupping of the distal radius and ulna 

with widening of the wrist growth plate.  These 

findings are not seen on this patient's x-ray. 

 

 

 Hematogenous osteomyelitis, a bone infection, 

typically presents with fever and bony tenderness, 

swelling, and erythema.  X-ray is often normal in 

the first few days to weeks of symptoms but later 

shows soft tissue swelling 

and periosteal elevation. 
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 Osteosarcoma is the most common primary bone 

malignancy in children and typically presents with localized 

bone pain and a softtissue mass.  

SALTER HARRIS 

FRACTURE 

This patient has an ankle injury with diffuse swelling and an inability to bear weight; 

initial imaging with x-ray is appropriate, although a CT scan may be needed to fully 

visualize a fracture. The CT scan reveals a combination of: a distal tibial 

epiphysis fracture; and a growth plate (ie, physeal) fracture, as suggested by growth 
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plate widening. This combination of fractures is known as a Salter-Harris type 

III (juvenile Tillaux fracture). 

The distal tibial growth plate 

typically closes around age 14 in 

boys (age 12 in girls), and fractures 

involving the maturing, partially 

fused, physis (eg, Salter-Harris type 

III and IV fractures) carry an 

increased risk for long-term 

complications. In particular, injury 

to the growth plate can 

cause growth arrest and lead to 

persistent limb-length 

discrepancy. Other complications 

include formation of physeal bars 

(bony bridges across the growth 

plate), premature osteoarthritis, 

and decreased ROM. 

........... 

Acute limb ischemia is most often 

due to arterial occlusion.  When 

seen with limb fractures, it typically 

occurs soon after high-velocity 

femoral fractures and would be 

accompanied by signs of vascular 

impairment (eg, loss of distal 

pulses, reduced sensation, pallor, 

cyanosis). 

Post-fracture AVN is most common 

in areas of bone with limited blood 

supply such as 

the scaphoid, femoral head, or metadiaphyseal junction of the FIFTH metatarsal, 

but it is uncommon in distal tibia fractures. 

Compartment syndrome results from increased pressure within nondistensible fascial 

planes.  It is uncommon in ankle fractures because the bulk of the leg muscle bellies 

are proximal to the injury. 
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Traumatic foot drop is typically caused by injury to the common peroneal nerve 

where it wraps around the lateral neck of the proximal fibula. Distal fractures of the 

tibia or fibula would not cause foot drop. 
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COLLES 

FRACTURE 

This patient with significant wrist deformity 

has a distal radius (Colles) fracture, which 

commonly occurs after falling on an 

outstretched hand (FOOSH), particularly in 

athletes (high-impact falls) or elderly 

patients with osteoporosis (low-impact falls). 

Characteristic manifestations include pain, 

swelling, and dinner fork deformity of the 

wrist. In addition, severely displaced 

fractures may result in neurovascular 

compromise; therefore, careful assessment 

of pulse, capillary refill, and sensation is indicated. 

DORSAL (VS Smith) displacement of the radius (as occurs in Colles fracture) can 

result in compression of the MEDIAN nerve, which enters the wrist through the carpal 

tunnel and provides sensation to the lateral 3½ digits and motor innervation to the 

thenar muscles (eg, opponens pollicis, abductor pollicis brevis). Compression results in 

acute carpal tunnel syndrome (CTS) symptoms, including paresthesia of the affected 

digits and impaired thumb abduction by abductor pollicis brevis. Furthermore, if 

compression occurs proximal to the tunnel, the palmar cutaneous branch of the 
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median nerve may be affected, leading to decreased sensation over the anterolateral 

hand. 

…….. 

**Adduction of the index, 4th digit, and 5th digit (toward the 3rd digit) is mediated by 

the palmar interossei (PAD), which are innervated by the deep branch of the ulnar 

nerve.  Sensation in the 5th digit (and medial aspect of the 4th) is carried by the ulnar 

nerve.  This nerve can be injured at the elbow due to external compression (eg, hitting 

the "funny bone") or at the wrist due to a HAMATE fracture or external 

compression (eg, bicycle handlebar).  However, it is not typically affected by a radius 

fracture. 
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Injury to the radial nerve at the elbow can cause weakness of hand/finger extensor 

muscles and sensory loss over the posterior forearm/dorsolateral hand.  This is typically 

seen in supracondylar humerus fractures.  Compared to the median nerve, the radial 

nerve is less likely to be injured in a Colles fracture. 

DEQUERVAIN’S 

TENOSYNOVITIS 

 

This patient has lateral wrist pain consistent with de Quervain tendinopathy 

(DQT).  DQT is an overuse syndrome involving the tendons of the abductor pollicis 

longus (AdPL)and extensor pollicis brevis (EPB) and occurs most prominently at the 

point where the tendons pass under the extensor retinaculum in the first dorsal 

compartment.  It most commonly occurs in women age 30-50 and is seen in higher 
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frequencies 4-6 weeks 

postpartum, possibly because 

of repetitive thumb abduction 

and extension when lifting the 

infant. 

The diagnosis of DQT is based 

on clinical features.  

Examination typically shows 

tenderness at the radial side 

of the wrist at the base of the 

hand. In addition, 

the Finkelstein 

test (adduction of the wrist with the fingers closed over the thumb in a fist) causes 

passive stretching of the tendons over the radial styloid; reproduction of the pain in 

this maneuver is strongly suggestive of DQT. Conservative management with NSAIDs 

(eg, ibuprofen) and thumb spica splinting is usually adequate. 

 ........... 

Flexor carpi radialis (FCR) tenosynovitis is associated with excessive wrist flexion and 

characterized by pain and tenderness at the anterior aspect of the wrist.  It is relatively 

uncommon; overuse of this muscle more commonly causes symptoms at the proximal 

origin (ie, medial epicondylitis). 

OA of the first MCP joint causes pain over 

that joint, not at the CMC joint. It would 

be uncommon in a young patient without 

a history of significant trauma. 

Scaphoid fractures typically occur during 

forceful hyperextension of the wrist (eg 

FOOSH). Pain and tenderness typically 

localize to the anatomic snuffbox. 

Stenosing tenosynovitis ("trigger 

thumb") results in pain over the palmar 

aspect of the first MCP joint; the pain is 

associated with a catching sensation 

during movement or locking of the 

thumb in flexion. 
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SCAPHOID 

FRACTURE 

Scaphoid is the most commonly 

fractured carpal bone.  Scaphoid 

fractures typically present with pain 

at the radial wrist proximal to the 

base of the thumb.  Examination 

shows tenderness in the shallow 

depression at the dorsoradial wrist 

bounded medially by the tendon of 

the extensor pollicis longus (EPL) 

and laterally by the tendons of the 

abductor pollicis longus (APL) and 

extensor pollicis brevis (EPB; 

"anatomic snuffbox"). Scaphoid 

fractures carry a significant risk 

of osteonecrosis because the blood 

supply enters at the distal pole and 

flows proximally, and can be disrupted by the fracture. 

Initial x-rays can be normal in nondisplaced scaphoid fractures. If scaphoid fracture is 

suspected, CT scan or MRI can confirm the diagnosis, or repeat x-rays can be 

performed in 7-10 days.  

Displaced fractures should be considered for surgical intervention. Wrist 

immobilization with a cast can be considered for nondisplaced fractures, but patients 

should be monitored with serial x-ray to rule out osteonecrosis of the proximal 

segment and nonunion of the fracture. 

………….. 

Bacterial tenosynovitis typically occurs following penetrating injury to the hand (eg, 

cat bite) or from hematogenous spread of a distant infection (eg, N gonorrhoeae). 

Fat embolism is most common following major fracture of long bones (eg, femur) or 

extensive SOFT-tissue injury (eg, burns). 

Synovial cysts of the wrist (ganglion cysts) are MC in individuals age 15-40 and are 

thought to arise in most cases due to repetitive stress or inflammation. 

LUNATE dislocation following a FOOSH can cause compressive neuropathy of the 

median nerve (VS hamate # → ulnar n.). Nerve injury is not common following 

scaphoid fracture. 
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Scaphoid fractures are the MC carpal bone 

fractures. They frequently result from FOOSH 

that cause axial compression or wrist 

hyperextension. The arterial supply to the 

scaphoid (from the radial artery) enters through 

foramina in the bone's distal pole before 

proceeding to the proximal pole; scaphoid 

fracture can disrupt flow to the proximal 

segment, leading to AVN and nonunion. 

If initial x-rays are negative, CT scan or MRI of 

the wrist is recommended to confirm the 

fracture. As an alternative, the wrist can 

be immobilized briefly in a thumb spica splint, 

followed by repeat imaging in 7-10 

days. EITHER approach can be considered; 

repeat x-ray is associated with lower up-front 

costs, whereas MRI may allow for earlier return 

to normal activity. 

……… 

Corticosteroid injections are used in the short-term treatment of joint inflammation 

and bursitis but are not appropriate for fractures as they can impede healing. 

Tendon injuries are typically acquired in penetrating injuries or extreme loading of a 

digit (eg, "jamming" a finger while trying to catch a ball).  FOOSH is unlikely to cause 

tendon injury. 

Synovial fluid analysis is appropriate for evaluating inflammatory, crystalline, or 

infectious arthropathies.  It is rarely useful in acute traumatic injury. 

GANGLION CYST This patient, with a mobile, 

nontender swelling at the dorsal 

surface of the wrist, has a ganglion 

cyst.  Ganglion cysts are generally 

harmless lesions that are MC in 

patients with underlying joint 

disorders or prior joint injury. They 

can occur in both upper and lower 

extremities but are MC at 

the wrist. Ganglion cysts are 

typically filled with mucinous fluid 

and often communicate with the underlying joint via a hollow pedicle; fluid is 

postulated to flow from the joint space to the cyst, and a one-way valve mechanism 

prevents return flow to the joint. 
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The diagnosis of ganglion cyst is usually obvious on inspection and can be confirmed 

on transillumination of the mass.   

If in doubt, US or MRI can confirm the diagnosis, but 

imaging is rarely necessary. Most ganglion 

cysts resolve spontaneously and require no 

treatment.  

For the few patients with painful and persistent 

symptoms, options include aspiration and surgical 

excision. 

… 

 Epidermoid cysts are small (<1 cm), freely mobile 

nodules, typically with a central punctum; they develop most commonly on the palmar 

surface of the digits.   

 Lipomas are soft, fleshy masses found in 

subcutaneous tissues; they are usually on the trunk or 

shoulders.   

 

 

 

 

 Rheumatoid nodules are firm, fibrotic masses typically found 

in subcutaneous tissues overlying pressure points (eg, 

olecranon, dorsal forearm). Unlike ganglion cysts, these lesions 

do not transilluminate. 

Tendinous xanthomas are smooth, firm growths that are most 

commonly seen in patients with severe hyperlipidemia or lipid 

storage disorders. They are typically multifocal (MC on the 

Achilles tendon), move with the tendon, and do not 

transilluminate. 
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SCOLIOSIS 

/////////////////// 

 

*** 

 

Adolescent idiopathic scoliosis (AIS) refers 

to lateral curvature (ie, Cobb angle >10 

degrees) of the spine without a specified 

etiology.  The deformity typically presents in 

children age ≥10 during periods of rapid 

growth. 

Although poor posture may be noted, AIS is 

usually asymptomatic and identified during 

school scoliosis screening or annual physical 

examination.  Inspection of the back may reveal 

asymmetry of the shoulders, scapulae, or iliac 

crest.  Forward bend test shows asymmetric 

thoracic or lumbar prominence. 

The first step in evaluating clinically evident 

spinal asymmetry is x-ray of the spine. Full-back PA and lateral radiographs confirm 
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the diagnosis, measure the severity of disease (ie, Cobb angle), and assess skeletal 

maturity. 

Management of AIS depends on 

risk of progression (eg, degree of skeletal maturity) and severity (ie, degree of 

curvature on x-ray).  Scoliosis typically progresses 

slower with increasing degrees of bone 

ossification.  Therefore, patients are at increased 

risk for progression in early puberty (eg, 

premenarche). 

Most curves are mild (ie, Cobb angle 10-30 

degrees) and can be monitored clinically every 6 

months.   

A thoracolumbosacral spinal brace is indicated in 

a child with growth potential remaining and 

Cobb angle ≥30 degrees to help reduce curve 

progression.  

Surgical fixation is considered for severe 

curvature (ie, Cobb angle ≥40-50 degrees). 

………. 

Scoliosis due to pathologic causes (eg, mass, dysraphism) may present with 

neurologic symptoms, severe pain, rapid progression, or vertebral abnormalities 
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on x-ray.  MRI of the spine should be performed in such cases but is not indicated in 

this asymptomatic patient. 

VERTEBRAL 

COMPRESSION 

FRACTURE 

/////////////////// 

 

***** 

Clinical features of vertebral compression fracture 

Etiologies 

• Trauma 

• Osteoporosis, osteomalacia 

• Bone metastases 

• Metabolic (eg, hyperparathyroidism) 

• Paget disease 

Clinical presentation 

Acute 

• Low back pain & decreased spinal mobility 

• Pain increasing with standing, walking, lying on back 

• Tenderness at affected level 

Chronic/gradual 

• Painless 

• Progressive kyphosis 

• Loss of stature 

Complications 
• Increased risk for future fractures 

• Hyperkyphosis, possibly leading to protuberant abdomen, early 

satiety, weight loss, decreased respiratory capacity 

An older patient developed acute back pain associated with vertebral point tenderness 

after a nontraumatic event, suggesting an acute vertebral compression 

fracture (VCF). VCF is most commonly due to decreased bone 

density from osteoporosis. The risk is greatest in postmenopausal women and men 

age >65.  Uncommon etiologies include osteomalacia, vertebral osteomyelitis, 

malignancy with bone metastases, metabolic abnormalities (eg, hyperparathyroidism), 

and trauma. 

Osteoporotic VCF can be chronic and painless, or may occur acutely due to twisting, 

lifting, coughing, or minor trauma (eg, fall from standing height), leading 

to severe midline back pain that is typically localized.  The pain often worsens 

with movement, coughing, or straining and may persist at night.  Examination 

typically demonstrates vertebral point tenderness; however, spinal cord or nerve root 

compression is rare, and patients usually do not have neurologic 

deficits.  Multiple/recurrent VCF is common and can lead to height loss and kyphosis; 

complications of kyphosis can include decreased respiratory capacity and abdominal 

compression (eg, early satiety, weight loss).  The diagnosis is confirmed with 

plain radiography 

…………… 

Apophyseal joint arthritis can occur in spondyloarthropathy (eg, ankylosing spondylitis), 

which typically presents with chronic, progressive pain that is worse at night and with 

prolonged rest; symptoms usually begin at age <40. 
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Ligamentous back sprain can occur following exertion.  However, the pain is usually 

relieved with rest, and tenderness would be seen in the paraspinal tissues rather than at 

the midline. 

Nerve root demyelination (eg, Guillain-Barré syndrome) presents with paresthesia and 

weakness corresponding to the affected nerve root.  It typically is not associated with 

acute back pain or vertebral tenderness. 

PELVIS FRACTURE This trauma patient has 

shock (eg, severe HoTN 

and tachycardia) in the 

setting of severe pelvic 

fracture (eg, unstable 

pelvis on palpation, pelvic 

ring disruption on x-ray) 

with accompanying signs 

of retroperitoneal 

hemorrhage (eg, flank 

ecchymosis). To prevent 

exsanguination during 

ongoing resuscitation 

efforts and evaluation, a 

pelvic binder should be 

immediately placed. 

Patients with severe pelvic fractures, such as this open-book pelvic fracture (ie, pelvic 

ring disruption with anterior widening), are at risk for life-threatening 

hemorrhage. Hemorrhage is typically caused by the tearing of the thin-walled venous 

plexus (presacral, lumbar) but rarely may involve the iliac vessels. Resultant 

bleeding can both fill the expanded pelvic volume (from widening of the pelvic ring) 

and extend into the retroperitoneum. Therefore, rapid, external stabilization with 

a pelvic binder should be performed ASAP in hemodynamically unstable (ie, SBP <90 

mm Hg) patients, such as this one; this decreases pelvic volume and 

promotes tamponade of venous bleeding. 

………….. 

The eventual workup of this patient will likely include CTAP to assess for 

intraabdominal injury and provide 3D visualization of the pelvic fractures. Retrograde 

cystourethrogram will also be indicated to assess for urethral injury, especially given 

the finding of blood at the urethral meatus. However, because this patient is currently 

hemodynamically unstable, hemorrhage control (eg, pelvic binder) and resuscitation 

should be performed first to stabilize the patient prior to any diagnostic testing that 

requires transport away from the trauma bay. 

This patient with a left lower leg deformity will likely undergo plain radiographs of the 

left tibia and fibula and reduction of the lower leg deformity (eg, temporary splinting) 
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following stabilization. However, hemorrhage control (eg, pelvic binder) and 

resuscitation should be performed first. Patients are more likely to lose large amounts 

of blood into the pelvis (eg, up to the entire blood volume) or thigh (eg, up to 1-2 L) 

compared to the lower leg. 

HIP FRACTURE 

 

*** 

This patient presents after a 

fall with a left femoral neck 

fracture. Hip fractures are 

classified by anatomic 

location and fracture type 

into either intracapsular 

(eg, femoral neck and head) 

or extracapsular (eg, 

intertrochanteric, 

subtrochanteric).  

Intracapsular fractures 

have a higher chance of 

AVN; extracapsular 

fractures have a greater 

need for implant devices 

(eg, nails, rods). The specific 

surgical intervention required depends largely on the details of the individual case. 

In general, surgical repair should be done as soon as feasible to relieve pain, 

minimize complications, and reduce length of hospital stay. However, surgery may be 

delayed up to 72 hours if needed to address unstable medical comorbidity. This 

patient has a number of concerning features. The uncertain details surrounding his fall 

suggest a possible syncopal episode. His tachycardia and palpitations can be due to 

arrhythmia (a-fib); decreased breath sounds on the right side could be due to pleural 

effusion; cough, dyspnea, and left basilar crackles also suggest pulmonary edema or 

pneumonia. The patient should therefore be evaluated with CXR, ECG, and cardiac 

markers to determine the etiology of his fall and assess preoperative risk prior to 

surgical correction of his fracture. If there is evidence of pulmonary edema and pleural 

effusion, an echocardiogram is needed. Once it is determined that he is otherwise 

medically stable, he may be cleared for surgical intervention. 

……… 

Before starting intravenous fluids, pulmonary edema (heart failure) and pleural effusion 

should be ruled out with chest x-ray. This patient is not hypotensive and likely has 

an intracapsular fracture, which has a relatively low risk of acute blood loss and 

need for intravenous fluids. 
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Skeletal traction has been advocated as an interim measure for patients with hip 

fracture who require delayed surgical repair. However, recent studies have found that 

traction does not relieve pain or improve surgical outcomes. 

Surgery may reasonably be delayed up to 72 hours to allow for stabilization of acute 

medical problems, but longer delays increase the risk of medical complications and 

prolong the return to premorbid functional status. 
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An elderly woman has an acutely 

shortened, externally rotated leg 

following a fall. This presentation is most 

consistent with either a femoral neck or 

an intertrochanteric fracture, which are 

the MC hip fractures in older adults, 

typically occurring due to mechanical 

falls.The classic pattern of shortening 

and external rotation of the leg 

compared with the contralateral side is 

primarily due to contraction of the psoas 

and iliacus without the normal acetabular 

counterforce. This pattern is also seen in 

anterior hip dislocation, which is 

significantly less common than fracture 

and typically occurs following severe 

trauma (eg, industrial accident, 

MVA). An x-ray generally confirms the 

diagnosis of hip fracture. 

Hip fractures are classified as either 

intracapsular (femoral head and neck) or 

extracapsular (intertrochanteric or 

subtrochanteric). Intracapsular fractures 

typically present without significant 

ecchymoses and have a higher risk of 

AVN.  

Extracapsular fractures are at higher risk 

for displacement and usually have 

visible ecchymosis. Both types generally require surgical correction with 
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either arthroplasty or ORIF. In stable patients, surgery within 48 hours is associated 

with lower mortality and a lower risk of pressure ulcers and pneumonia. 

…….. 

 Femoral shaft fracture in elderly patients 

can present with shortening of the leg, often 

with angulation.  

Pubic ramus fracture can occur from minor (or 

no) trauma in elderly patients and also can 

cause shortening of the ipsilateral leg. 

However, external rotation is more typical of 

femoral neck fracture. 

 

 

Posterior hip dislocation 

typically presents with adduction 

and internal rotation at the hip. It 

usually occurs from an axial force 

on the femur (eg, dashboard 

injury), and some patients have 

neurologic manifestations due to 

involvement of the sciatic nerve. 

 

 Isolated fracture of the greater trochanter can 

occur due to a ground-level fall in older 

patients. Typical features include pain with 

abduction and tenderness at the trochanter. 

However, leg length is not affected. 
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SLIPPED CAPITAL 

FEMORAL 

EPIPHYSIS (SCFE) 

Slipped capital femoral epiphysis (SCFE) 

Risk factors 
• Obesity 

• Adolescence 

Clinical 

presentation 

• Dull hip pain 

• Referred knee pain 

• Altered gait 

• Limited internal rotation of hip 

Diagnosis • Posteriorly displaced femoral head on x-ray 

Treatment 
• Non–weight bearing 

• Surgical pinning 

Complications 
• Avascular necrosis (AVN) 

• Osteoarthritis 

Slipped capital femoral epiphysis (SCFE) is characterized by anterolateral and 

superior displacement of the proximal femur along the physis (growth plate).  It most 

commonly presents in obese 

adolescents with chronic hip 

pain.  However, 15% of patients with SCFE 

have only referred thigh or knee pain. Due 

to the referred nature of the pain, knee 

examination is normal. Characteristic 

findings on hip examination, however, 

include limited internal rotation, which 

causes the foot to point laterally, and 

thigh abduction and external rotation 

with passive hip flexion. 

Bilateral hip x-rays are diagnostic for SCFE 

and show a posteriorly displaced femoral 

head. The patient should be non–weight 

bearing to avoid further slip and referred 

for immediate surgical screw fixation of the physis. 
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……. 

Osgood-Schlatter disease (OSD), or 

osteochondritis of the tibial tubercle, is a 

common cause of chronic knee pain that is 

worse with running and jumping in active 

adolescents.  However, tenderness over the 

tibial tubercle would be present 

on examination. 

Osteoarthritis of the hip presents with 

chronic hip pain and stiffness.  It is more 

common in obese patients but typically does 

not occur until age >50. 

Osteoid osteoma is a benign bone tumor 

that typically occurs at the proximal femur 

and causes nighttime leg pain in 

adolescents.  In contrast to this patient's 

presentation, pain associated with osteoid 

osteoma is unrelated to activity and 

relieved with ibuprofen. 

 Transient synovitis of the hip typically 

presents in children age 3-8 with acute hip 

pain, often after a viral illness.   

A 12-y-o obese (BMI >95th percentile) patient with dull thigh pain and decreased 

range of motion of the hip likely has SCFE. SCFE occurs when excessive shearing at the 

proximal femoral physis (growth plate) weakens the growth plate, causing 

anterosuperior displacement of the proximal femur diaphysis and giving the 

appearance of a posteriorly displaced femoral head. Obese adolescents are at 

highest risk due to increased mechanical strain on the hip. 

Symptoms most commonly include chronic (>3 weeks), intermittent, dull pain/ache 

of the hip, thigh, or knee that is exacerbated by activity. The leg is typically externally 

rotated (foot pointed laterally), and gait may be altered due to pain. On examination, 

decreased ROM (particularly internal rotation) and tenderness of the hip may be 

present. Abduction and external rotation of the thigh during passive flexion of the 

hip is characteristic. Diagnosis is confirmed by visualization of a posteriorly slipped 

femoral head on x-ray. 
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……. 

Septic arthritis, a bacterial joint infection, presents with acute fever, joint pain, inability 

to bear weight, and a swollen, warm joint.  In contrast, this patient is afebrile with 

chronic symptoms and no joint swelling. 

Expansion of malignant cells in the BM is characteristic of leukemia, which can present 

with chronic bone pain. Systemic findings (e.g., fever, weight loss, LAD, and 

splenomegaly) are typical. This patient is otherwise asx and has LNs of normal size. 

Transient synovitis is characterized by self-limiting, intraarticular inflammation and 

presents in children age 3-8 with acute hip pain and limp following a viral illness. This 

patient's age and chronic symptoms make SCFE more likely. 

Vasoocclusive crisis due to red cell sickling causes bone pain in patients with sickle cell 

disease. Undiagnosed sickle cell disease is unlikely in this adolescent because pain 

crises typically present in early childhood. 

ILIOTIBIAL BAND 

SYNDROME 
Common overuse injuries of the knee 

PFPS 

• Women much more than men 

• Poorly localized anterior pain 

• Pain reproduced with patellofemoral compression during extension 

Iliotibial band 

syndrome 

• Poorly localized lateral pain 

• Tenderness at lateral femoral epicondyle with flexion & extension 

Pes anserine 

bursitis 

• Highly localized medial pain 

• Point tenderness at the pes anserine bursa 

Patellar 

tendinitis 

• Common in jumping sports (eg, basketball, volleyball) 

• Moderately localized pain at & below patella 

• Tenderness at inferior margin of patella 

Prepatellar 

bursitis 

• Common in patients who work on their knees ("housemaid's knee") 

• Bogginess & tenderness at inferoanterior aspect of knee 

• Propensity to secondary infection with S aureus 
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The iliotibial band (tract) is a thickened 

fibrous structure in the deep fascia of the 

lateral thigh. It contributes to the insertion of 

a number of hip and thigh muscles (eg, 

gluteus maximus) and stabilizes the lateral 

thigh during flexion and extension of the 

knee. Iliotibial (IT) band syndrome is a 

common overuse injury characterized by 

poorly localized lateral knee 

pain originating in the region where 

the distal IT band passes over the lateral 

femoral epicondyle (LFE). It is often seen in 

inexperienced runners starting a new or 

more strenuous training regimen. 

The diagnosis of IT band syndrome is based 

primarily on clinical findings. Examination 

may show tenderness proximal to the 

lateral joint line near the LFE; the pain can often be reproduced with pressure over the 

IT band just proximal to the LFE during flexion of the knee (eg, Noble test).   

Initial management includes activity modification and lower extremity stretching and 

strengthening exercises. 

 ........ 

Lateral collateral ligament sprains are uncommon and typically caused by a blow to 

the medial aspect of the knee.  Examination shows joint line tenderness and varus 

laxity. 

In young patients, lateral 

meniscus injuries are 

typically caused by acute 

trauma rather than 

overuse.  Associated 

symptoms include catching, 

popping, or locking during 

movement and sometimes a 

give-way sensation.  Small 

effusions are common, and 

tenderness, if present, is at 

the joint line.  

 Patellofemoral pain 

syndrome is a common cause of knee pain in young, physically active women, but it 
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typically presents with anterior pain that is reproduced by compression of the patellar 

complex during extension. 

 

 

 Pes anserinus pain syndrome, 

often termed pes anserine 

bursitis, causes medial (not 

lateral) knee pain. Tenderness in 

this disorder is distal to the joint 

line in the region where 

the conjoined tendon of the 

semitendinosus, gracilis, and 

sartorius inserts on the tibia. 

BAKER CYST 

 

A popliteal cyst is due to extrusion of synovial fluid from the knee joint into the 

gastrocnemius or semimembranosus bursa through a communication between the 

joint and the bursa. Excessive synovial fluid formation (eg, due to OA or RA) and 

positive pressure in the knee during extension can cause passage of fluid into the 

bursa and gradual enlargement of the cyst. Popliteal cysts are often asymptomatic 

and present as a chronic, painless bulge behind the knee.  The diagnosis is usually 

apparent on examination, with a soft mass in the medial popliteal space that is most 

noticeable with knee extension and less prominent with flexion. 
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Rupture of a popliteal cyst (eg, following strenuous exercise) can cause posterior 

knee and calf pain, with tenderness and swelling of the calf resembling DVT. An arc of 

ecchymosis is often visible distal to the medial malleolus ("crescent sign"). 

Ultrasound can rule out DVT and confirm the popliteal cyst. 

………. 

Pes anserinus pain syndrome (anserine bursitis) presents with subacute medial knee 

pain. Examination shows a well-defined area of tenderness over the medial tibial 

plateau below the joint line. 

Stress fractures of the tibia present with progressive pain at the shin and focal 

tenderness over the fracture site. 

Tears of the medial collateral ligament are caused acutely by a twisting injury or blow 

to the lateral knee. Examination findings include tenderness at the medial joint line and 

valgus laxity. 

Tears of the medial meniscus result from a twisting force on a fixed foot. Patients 

report a popping sound followed by acute pain. Typical examination findings include 

a small effusion and crepitus, locking, or catching with ROM. 

The onset of symptoms with exercise, posteromedial tenderness, and ecchymosis at the 

medial malleolus make ruptured popliteal cyst more likely than DVT. 

OSTEOARTHRITIS 

 
Risk factors for osteoarthritis include obesity, prior joint injury, and abnormal joint 

alignment. Initial management of OA of the knee includes lifestyle measures such as 

weight loss and regular moderate activity (eg, walking). 

In addition, a dedicated exercise program (often with assistance from a physical 

therapist) to strengthen the quadriceps muscles can improve function and protect 

the articular cartilage from further stress. Quadriceps strength declines with age, and 

the pain of osteoarthritis may induce patients to decrease activity, leading to disuse 
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atrophy of the quadriceps complex. This can cause abnormal loading of the articular 

cartilage and accelerate degeneration of the joint. Simple analgesics (eg, NSAIDs) 

may also be helpful. 

……. 

Therapeutic arthrocentesis is usually used for inflammatory or rapid-onset effusions 

(eg, septic arthritis, hemarthrosis). It is rarely helpful in the small effusions of OA. 

Intraarticular injections of glucocorticoids or hyaluronic acid can be considered for 

osteoarthritis of the knee but usually provide little long-term benefit; they are 

generally recommended only when noninvasive measures fail. Arthroplasty is also 

highly effective for advanced OA but also is recommended only when less aggressive 

measures fail. 

Pes anserinus pain syndrome (sometimes called anserine bursitis) is characterized by 

tenderness over the medial aspect of the knee just distal to the joint line, at the 

insertion of the sartorius, gracilis, and semitendinosus tendons.  The pain is 

exacerbated by pressure from the contralateral knee while lying on the side; it can be 

relieved by placing a pillow between the knees during sleep. 

If conservative management is 

inadequate, injectable glucocorticoids or 

possibly hyaluronic acid may relieve 

symptoms.  However, if appropriate measures 

have failed, the patient is a candidate for 

surgical intervention with total knee 

arthroplasty, an elective surgery consisting 

of replacement of the articular surface of the 

knee with prosthetic components.  Total knee 

arthroplasty has been associated with 

significant improvements in pain level, 

function, and QoL. 

Indications for totak knee arthroplasty? 

 

 

 

 

 

 ....... 

Arthroscopic meniscectomy is indicated for symptomatic tears of the meniscus. 

Long-term complications include increased risk of OA in the operated knee.  In 

general, arthroscopic intervention is not helpful in patients with established OA. 

349



Systemic glucocorticoids (eg, methylprednisolone) are occasionally considered for 

mild to moderate OA of the knee, but their side effect profile makes them an 

unattractive option.  They are relatively contraindicated in a patient with comorbid 

diabetes, due to possible hyperglycemia. 

Hinged unloader (valgus) knee braces transfer load from the medial to the lateral 

joint compartment and are useful for patients with medial unicompartmental OA 

associated with varus deformity. A patient with a more generalized OA would be 

unlikely to benefit from the use of a brace. 

Chronic treatment of OA with long-acting opioids does not appear to provide 

substantial improvements in pain or function; it also carries significant risk. 

The pain of hip osteoarthritis is typically 

felt in the groin, buttock, or lateral hip 

region, and can radiate to the lower 

thigh. Patients may have mild pain and 

brief stiffness with prolonged rest, but 

the worst pain usually occurs with activity 

and weight bearing.  Examination 

findings often include decreased 

rotational ROM with no synovitis 

(redness, warmth). 

……… 

350



AVN (osteonecrosis) is characterized by reduced perfusion of the femoral head and 

collapse of the periarticular bone and can present with hip pain and reduced 

ROM.  Most atraumatic cases are associated with glucocorticoid or alcohol use.  X-ray 

findings include subchondral lucency and loss of the normal spherical contour of 

the femoral head, but the joint space is preserved and osteophytes are not present. 

Fracture of the femoral neck is most common in elderly patients following an acute 

fall. Examination typically shows a shortened and externally rotated leg, with severe 

pain on ROM. X-ray reveals shortening and angulation of the femoral neck. 

Greater trochanteric pain syndrome (formerly trochanteric bursitis) is caused by 

friction of the tendons of the gluteus medius and tensor fascia lata over the greater 

trochanter of the femur. Pain is localized to the lateral hip and is worsened by direct 

pressure. X-ray is typically normal. 

Dislocation of the hip is uncommon in adults and is typically seen only in the context 

of major trauma.   

Osteosarcoma is most common in children and adolescents, although it is occasionally 

seen in adults age >65. The femur is a common location in pediatric patients, but in 

adults, osteosarcoma more commonly affects the AXIAL skeleton.  X-ray shows 

destruction of trabecular and cortical bone with formation of new periosteal bone. 
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Medial collateral ligament (MCL) tear is a common knee injury caused by severe 

valgus stress (eg, blow to the lateral knee) or twisting injury. Examination findings may 

include local swelling, ecchymosis, and joint line tenderness at the medial knee. 

Appreciable laxity when the leg is forced into abduction (valgus stress test) is helpful 

for diagnosis but may be MASKED by swelling and muscle spasm. Acute 

effusion/hemarthrosis is uncommon unless there is concurrent injury to the ACL. 

MRI is the most SN test for diagnosis but is generally reserved for patients being 

considered for surgical intervention.  Patients with uncomplicated MCL tears can be 

managed nonoperatively with rest, ice, compression, and elevation (RICE measures) 

and analgesics with progressive return to activity as tolerated. 

………… 

Injuries to the lateral collateral ligament are uncommon but are occasionally seen 

following high-velocity trauma.  The knee will have varus laxity. 

Meniscal tears often occur when patients pivot on a flexed knee while the foot is 

planted. 

Patellar tendonitis ("jumper's knee") is a chronic overuse injury characterized by 

anterior knee pain and tenderness.  Stress testing of the ligaments is normal. 

Tibial plateau fractures can occur due to contact sports, falls, or MVAs.  However, 

most patients with such fractures are unable to bear weight on the knee. 
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SEPTIC 

ARTHRITIS 
Septic arthritis 

Risk factors 

• Abnormal joint (eg, RA, prosthetic joint) 

• Age >80 

• DM 

• IVDU, alcoholism 

Clinical 

features 

• Acute monoarthritis: hot, swollen, decreased ROM 

• Fever 

• Elevated ESR & CRP 

Diagnosis 
• Blood cultures 

• Synovial fluid analysis: leukocytosis (>50,000/mm3), Gram stain, culture 

Initial 

treatment 

• Joint drainage: needle aspiration (eg, knee, ankle, wrist), arthroscopy 

(eg, hip, shoulder), or open arthrotomy 

• Intravenous (IV) antibiotics 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; ROM = range of motion. 

Initial treatment of septic arthritis includes IV antibiotics and, as with other purulent 

infections in closed spaces (eg, abscess), adequate drainage of purulent material.   

For easily accessed joints (like the knee), needle aspiration may be performed. 

However, for deep joints (eg, hip) or when needle aspiration does not facilitate 

adequate drainage, arthroscopic irrigation or open surgical drainage may be 

needed. Regardless of drainage technique, serial procedures (eg, daily needle 

aspirations) are often required to completely clear the infection. 

………. 

SLE (with a positive ANA) can cause synovitis of the knee, but it is usually 

polyarticular and symmetric; the synovial fluid leukocyte count is relatively low, 

often in the noninflammatory range (eg, <2,000/mm3). Even if a patient's Gram stain is 

negative, the severe synovial leukocytosis and single joint involvement are more 

consistent with septic arthritis. 

For the first few days of treatment, splinting the infected joint to reduce motion may 

facilitate relief of pain.  However, placement of a cast can limit clinical access to the 

joint and is not advised. 

MRI or CT scan can often be helpful for assessing effusions involving deep (eg, hip) or 

atypical joints in septic arthritis.  However, for the knee, plain film x-ray is typically 

adequate. 

Systemic glucocorticoids (eg, prednisone) are sometimes used as an adjunctive 

measure for reducing joint damage in pediatric septic arthritis. However, they are not 

well studied in adults and are relatively contraindicated in a patient with comorbid 

DM. 
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Arthroplasty is sometimes needed in chronic management (after resolution of 

infection) for patients with severe joint injury and impaired mobility. However, 

arthroplasty would not be considered for this patient with an active infection. 

KNEE 

DISLOCATION 

This patient with severe 

knee pain and deformity after a hard tackle has a 

posterior knee dislocation (displacement of the 

proximal tibia posterior to the distal femur). This 

typically results from a direct blow to the proximal 

tibia and disrupts multiple ligaments (eg, cruciate, 

collateral), with possible injury to the 

neurovascular structures within the popliteal fossa. 

Injury to the popliteal artery is the most feared 

complication of any knee dislocation because the 

resulting lower leg ischemia can cause irreversible 

injury, requiring above-the-knee amputation. 

Management begins with immediate reduction of 

the dislocated knee. Given the risk of vascular (eg, 

popliteal artery) injury, this should be followed by 

a meticulous vascular examination that includes: 

• Palpation of the popliteal and distal pulses 

• Measurement of the ankle-brachial index (ABI) 

• Duplex USG (if available) 

Ankle-brachial index (ABI) 

ABI = SBP of dorsalis pedis or posterior tibial artery ÷ SBP of brachial artery 

≤0.9 Diagnostic of peripheral artery disease 

0.91-1.3 Normal 
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>1.3 Suggests calcified & uncompressible vessels* 

*Other testing should be considered. 

SBP = systolic blood pressure. 

Because pulse examination alone is of limited accuracy in diagnosing vascular injury, 

obtaining and documenting the ABI are critical. The combination of normal pulses 

with an ABI >0.9 virtually excludes clinically significant vascular injury.  Any signs 

(eg, diminished pulse, ABI ≤0.9) of vascular injury warrant emergency imaging (eg, 

CTA) and vascular consultation. 

………. 

Following reduction of the dislocated knee and vascular examination, temporary 

stabilization of the joint is indicated to prevent redislocation. However, a removeable 

knee immobilizer is typically applied because a long leg cast obstructs serial 

vascular examinations and can become dangerously tight (eg, compartment 

syndrome) because of acute postinjury limb swelling. 

This patient has no signs of compartment syndrome (eg, tense compartments, pain on 

passive stretch); therefore, invasive compartment pressure measurement is not 

indicated. 

Arthrocentesis (ie, joint fluid aspiration) with synovial fluid analysis is commonly 

performed to evaluate for infection or crystals in an inflamed joint.  It may also be 

performed for pressure relief of a severe effusion. Although this patient's knee is 

swollen from trauma, he has none of these indications for arthrocentesis. 

Peroneal nerve injury occurs in 20%-25% of knee dislocations.  When signs of injury 

(eg, foot drop) are present, NCS may help determine injury severity and direct 

treatment.  This patient has no such signs. 

KNEE TRAUMA 
Special tests for knee examination 

MCL injury 

Valgus stress test 

• Stabilize lateral thigh; apply abduction force to lower leg 

Laxity indicates MCL injury 

ACL injury 

Anterior drawer test 

• Patient supine with knee flexed 

• Grip proximal tibia with both hands & pull anteriorly 

Lachman test 

• Place knee at 30 degrees flexion 

• Stabilize distal femur with 1 hand & pull proximal tibia anteriorly with the 

other 

Laxity of tibia indicates ACL injury 

Meniscal 

tear 

Thessaly test 

• Patient stands on 1 leg with knee flexed 20 degrees 

• Patient then internally & externally rotates on flexed knee 
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McMurray test 

• Passive knee flexion & extension while holding the knee in internal or 

external rotation 

Pain, clicking, or catching indicates meniscal tear 

ACL = anterior cruciate ligament; MCL = medial collateral ligament. 

Tears of the medial meniscus often result from twisting force with the foot in a fixed 

position. Patients generally report a popping sound followed by acute 

pain. Associated symptoms can include reduced extension, a sensation of instability, 

and knee effusion (slow; gradual). Because the meniscus is not directly perfused, 

rapid-onset hemarthrosis does not occur and any effusion that develops is typically not 

immediately apparent. The medial meniscus is more commonly injured than the lateral. 

Examination reveals tenderness at 

the joint line on the affected side. Patients may also have palpable locking or 

catching when the joint is rotated or extended while under load; characteristic 

maneuvers include the Thessaly and McMurray tests.  

X-ray may reveal OA in older patients with tears caused by chronic degeneration of 

the cartilage, but plain films are usually normal in young patients with traumatic 

tears.  

Diagnosis is confirmed with MRI or arthroscopy. 

 ......... 

ACL tears are caused by forceful hyperextension of the knee or torsional injury during 

deceleration. Rapid-onset hemarthrosis is typical, and patients have anterior laxity of 

the tibia relative to the femur (eg, Lachman test, anterior drawer sign). 

MCL injury can occur by a blow to the lateral knee or forceful leg abduction. It would 

cause medial knee tenderness but would not be associated with catching during 

extension or rotation. 

Patellar dislocation occurs after quick lateral movements around a FLEXED knee. 

Examination reveals a flexed knee with the patella displaced laterally.  The patellar 

tendon is rarely ruptured, although tears can occur with extreme loading in knee 

flexion. Rupture of the patellar tendon causes impaired knee extension. 
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PFPS causes chronic anterior knee pain.  Patients experience pain worsened by activity 

or prolonged sitting (due to sustained flexion) and may also have crepitus with 

motion of the patella. 

Features of anterior cruciate ligament injury 

Injury 

mechanisms 

• Rapid deceleration or direction changes 

• Pivoting on lower extremity with foot planted 

Symptoms 

• Pain: rapid onset, may be severe 

• A "popping" sensation at the time of injury 

• Significant swelling (effusion/hemarthrosis) 

• Joint instability 

Examination 

findings 

• Anterior laxity of tibia relative to femur (anterior drawer test, Lachman 

test) 

Diagnosis • MRI 

Treatment 
• RICE (rest, ice, compression, elevation) measures 

• ± Surgery 

Anterior cruciate ligament 

(ACL) tears are common in 

young athletes, especially 

women participating in 

sports requiring rapid 

direction changes 

or pivots on the lower 

extremity (eg, soccer, 

basketball, tennis). ACL 

tears can also occur following 

a blow to the knee or 

significant twisting 

force. Patients with ACL tears 

typically experience an acute 

"popping" sensation in the 

knee, followed by rapid 

onset of effusion due to hemarthrosis and a feeling of instability when bearing 

weight. 

Examination in an ACL tear shows laxity of anterior motion of the tibia relative to the 

femur. Two such maneuvers—the Lachman and anterior drawer tests—are highly 

sensitive (>90%) and specific for ACL injuries.   

The diagnosis can be confirmed on MRI. 

……. 
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Medial collateral ligament (MCL) tears may also occur in pivoting/twisting injuries or if 

the knee is struck from the lateral side with the foot planted. Examination shows medial 

knee tenderness and laxity when the foot is gently forced into abduction with the knee 

stationary (valgus stress test). However, MCL injuries are not usually associated with 

a significant joint effusion or hemarthrosis unless there is a concurrent ACL injury. 

Posterior cruciate ligament (PCL) injuries are often caused by hyperextension or by a 

blow to the anterior aspect of the proximal tibia. They are less common than ACL tears 

and are usually associated with little pain or alteration in ROM. 

Stress fractures of the tibial plateau may occur in female athletes, especially following 

abrupt initiation or changes in exercise regimen.  However, stress fractures typically 

present with subacute pain and are much less common than ligament injuries. 

Meniscal tears 

Etiology 
• Younger patients: rotational force on planted foot 

• Older patients: degeneration of meniscal cartilage 

Symptoms 

• Acute "popping" sensation 

• Catching, locking, reduced ROM 

• Slow-onset joint effusion 

Examination 
• Joint line tenderness 

• Pain or catching in provocative tests (Thessaly, McMurray) 

Diagnosis 
• MRI 

• Arthroscopy 

Management 
• Mild symptoms, older patients: rest, activity modification 

• Persistent symptoms, impaired activity: surgery 

Patients may have a sensation of instability. Examination (eg, Thessaly test, McMurray 

test) have high specificity for meniscal injury, sensitivity, however, is variable, and 

patients may have normal findings at the time of examination. 

Patients with short-term symptoms and minimal limitations in activity, or older 

patients with chronic tears due to degeneration of the cartilage, can be managed 

conservatively with rest and NSAIDs.  

Young patients who have mechanical limitations or recurrent effusions lasting >3-4 

weeks should be considered for confirmatory MRI, which can clearly visualize the soft 

tissues of the knee. If a significant tear is found, surgical consultation is 

recommended. 

……….. 

Radionuclide bone scans are used to evaluate malignant, infectious, or inflammatory 

bone diseases.  These scans can also identify occult fractures, but MRI is superior for 

imaging the soft tissues of the knee and would identify an occult fracture as well. 
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BURSITIS 
Greater trochanteric pain syndrome (trochanteric bursitis) 

Risk factors 

• Age ≥50 

• Women > men 

• Obesity 

• Low back & lower extremity disorders (eg, scoliosis, osteoarthritis, 

plantar fasciitis) 

Symptoms 
• Chronic lateral hip pain 

• Pain worse with hip flexion or lying on affected side 

Diagnosis 

• Focal tenderness over trochanter 

• X-ray to rule out hip joint pathology 

• Ultrasound: degeneration of tendons, tendinosis 

Treatment 

• Exercise, physical therapy, activity modification 

• Nonsteroidal anti-inflammatory drugs 

• Corticosteroid injection 

Greater trochanteric pain syndrome 

(GTPS) is an overuse syndrome 

involving the tendons of the gluteus 

medius and minimus where they run 

over the greater trochanter.  GTPS is 

sometimes termed "trochanteric 

bursitis," although the bursae are not 

the source of pain in most 

patients. GTPS typically presents with 

chronic lateral hip pain that is 

worsened with repetitive hip flexion 

(eg, climbing stairs, walking uphill) or 

lying on the affected side. 

This diagnosis of GTPS is based 

primarily on clinical findings.  Physical 

examination shows local tenderness 

over the greater trochanter during flexion. Hip ROM is normal, although abduction 

may aggravate the pain.  X-ray is commonly performed to rule out concurrent hip 

joint disorders; US may show chronic degeneration/tendinosis in the affected tendons. 
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Initial treatment of GTPS includes local heat, 

activity modification, and NSAIDs. Oral NSAIDs 

(eg, ibuprofen) are typically used, although topical 

NSAIDs (eg, diclofenac) are also effective. Physical 

therapy is often helpful as well. Patients with 

persistent symptoms despite conservative therapy 

often benefit from local corticosteroid injection, 

which is generally safe and provides rapid pain 

relief. 

 ........... 

Evidence to support the use of opioids (eg, 

hydrocodone) in GTPS is negligible, and these 

agents carry significant risks (eg, dependence, 

sedation). 

Pregabalin, an alpha-2 delta ligand, is indicated 

for the treatment of chronic pain due to 

fibromyalgia and neuropathic disorders (eg, 

diabetic neuropathy, postherpetic neuralgia). 

Fibromyalgia can be associated with tenderness over the greater trochanter, but 

the pain and tenderness are typically widespread. 

Arthroscopic or open surgical intervention is reserved for patients who have 

significant tendon rupture or who fail less invasive management. 

Although lidocaine is often injected with a corticosteroid to give immediate pain relief, 

topical lidocaine has no anti-inflammatory effects and is used only occasionally for 

GTPS. 

GTPS typically presents with chronic lateral hip pain that is worsened with repetitive hip 

flexion (eg, climbing stairs, walking uphill, getting out of a car) or lying on the 

affected side. 

This diagnosis of GTPS is based primarily on clinical findings.  Physical examination 

shows local tenderness over the greater trochanter during flexion.  Hip range of 

motion is normal, although abduction may aggravate the pain.  X-ray is commonly 

performed to rule out concurrent hip joint disorders; ultrasound may show chronic 

degeneration/tendinosis in the affected tendons. 

Initial treatment of GTPS includes local heat, activity modification, and 

NSAIDs. Physical therapy is often helpful as well. Patients with persistent symptoms 

despite conservative therapy may benefit from local corticosteroid injection. 

………. 
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Stress fracture of the femoral neck can cause lateral hip pain.  However, this condition 

is typically caused by prolonged, strenuous exercise (eg, a runner training for a 

marathon) and is otherwise uncommon in patients without underlying bone disease. 

Hip osteoarthritis usually causes pain in the deep, medial aspect of the joint.   

Iliotibial band syndrome is a common overuse syndrome that arises where the iliotibial 

band passes over the lateral femoral condyle.  It presents with lateral knee, not hip, 

pain and tenderness at the condyle, just proximal to the knee joint. 

Meralgia paresthetica is caused by compression of the lateral femoral cutaneous nerve 

where it passes under the inguinal ligament. The pain and paresthesia typically occur in 

a VARIABLE region of the midlateral thigh.   

 Osteoid osteoma is a benign tumor that commonly affects the proximal femur, and 

can cause nocturnal pain.  However, it typically occurs in children, adolescents, and 

young adults and is rare in older individuals.  Also, although children have FOCAL 

TENDERNESS, adolescents and older patients often have no focal examination 

abnormalities. 

This patient has acute knee pain and tenderness, 

with an x-ray showing swelling anterior to the 

patella.  This presentation is consistent with 

acute prepatellar bursitis, which is common in 

occupations requiring repetitive kneeling (eg, 

landscaping/gardening, plumbing). 

Bursae—synovial sacs alleviating friction at bony 

prominences and ligamentous attachments—are 

vulnerable to acute injury or chronic repetitive 

pressure.  Acute prepatellar bursa inflammation 

(bursitis) may be due to infection (ie, septic 

bursitis), crystalline arthropathy (eg, gout), or 

autoimmune conditions (eg, RA). Because the 

bursa is located in an exposed position, exquisite 

tenderness, swelling and erythema, and painful active ROM are often present. 

Passive motion may be normal because it causes less pressure on the inflamed bursa. 
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Bursitis is generally noninfectious, but 

~1/3 cases of acute prepatellar bursitis 

are due to infection with skin bacteria 

(eg, due to microtrauma).  The affected 

side depends on individual patient 

factors (eg, favoring kneeling on one 

knee rather the other).   

Bursal fluid aspiration for cell count, 

Gram stain, and culture is required.  If 

infection is ruled out, patients may be 

managed with NSAIDs; otherwise, 

drainage and systemic antibiotics are 

required. 

…….. 

Bursal fluid in prepatellar bursitis should also be examined for urate and CPPD 

crystals. However, crystalline arthropathy (ie, gout, pseudogout) more commonly 

affects the joint space rather than the bursa, leading to diffuse swelling at the joint 

rather than focal swelling anterior to it.  Also, x-ray in pseudogout typically 

demonstrates chondrocalcinosis. 

Patellar fracture presents with acute swelling, tenderness, and inability to extend the 

knee.  It is usually caused by a direct blow or a sudden force under load (eg, fall from 

a height). 

Infectious (septic) arthritis presents with acute pain, joint effusion, and fever.  Unlike 

in septic bursitis, the swelling in septic arthritis involves the joint space proper rather 

than the anterior tissues, and patients have pain with both active and passive ROM. 

Patellar tendinitis causes episodic pain at the inferior patella and patellar tendon.  It 

is usually seen in athletes in jumping sports or in occupations with repetitive, 

forceful knee extension. Although careful inspection of x-ray films may reveal 

thickening of the patellar tendon, the anterior soft tissues would be normal. 

PFPS: Swelling is generally absent; x-rays are usually normal and are done primarily to 

exclude other causes of knee pain. 
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PATELLOFEMORA

L SYNDROME 

 

A patient with poorly localized anterior knee pain has typical features 

of patellofemoral pain syndrome (PFPS). PFPS is one of the MCCs of chronic knee 

pain in young women. It is usually related to chronic overuse but can also occur 

acutely following trauma. Symptoms are typically worse during weight bearing with 

the knee flexed (eg, squatting, ascending/descending stairs) or when running or 

sitting for extended periods. The precise source of pain is variable and not well 

understood, but generally involves the track of the patella in the trochlear groove of 

the femur. 

The diagnosis of PFPS is primarily based on characteristic history and examination 

findings; however, no individual finding has high clinical utility, and the examination is 

often normal. In general, the pain is provoked by maneuvers (eg, squatting) that 

involve tonic contraction of the quadriceps with the knee in flexion. The knee should 

also be examined for rotational or angular (varus/valgus) malalignment and 

dynamic abnormalities (eg, weakness or atrophy of the quadriceps or hip abductors). 

The patellofemoral compression test (reproduction of pain when the patella is 

compressed into the trochlear groove) is often helpful but may generate significant 

discomfort for the patient. 

The initial management of PFPS includes activity modification (eg, reduced intensity 

of exercise) and NSAIDs.  Patients also should be counseled on stretching and 

strengthening exercises with an emphasis on the quadriceps and hip abductors. 

 .......... 

Soft patellofemoral braces and customized taping can be considered for patients 

with PFPS, but the benefits are inconsistent.  In contrast, hinged knee orthotic braces 

are primarily used for the treatment of acute ligamentous injuries. 

Intraarticular glucocorticoid injections are occasionally used in PFPS but are not 

likely to provide better long-term results than exercise and carry a small but clinically 

significant risk of complications (eg, tendon injury). 
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Rigid knee immobilizers are used for patellar fractures and tears of the quadriceps 

or patellar tendon, which present following major trauma with inability to extend the 

knee. Functional weakness (eg, buckling, giveway sensations) does NOT indicate 

tendon rupture but can occur in a wide variety of tendon, ligament, and joint 

disorders, including PFPS. 

Nonweight-bearing ("3-point") crutches are typically used for acute fractures and 

sprains of the lower extremity.  Although patients with PFPS should temporarily 

reduce the intensity of exercise and avoid activities that aggravate their symptoms, 

nonweight-bearing crutches are not necessary. 

QUADRICEPS 

TENDON 

RUPTURE 

At full activation, the quadriceps 

muscle—comprised of the rectus 

femoris, vastus lateralis, vastus 

medialis, and vastus 

intermedius—generates extreme 

force across the knee 

joint.  Sudden, forceful 

contraction, as can occur in 

deceleration from a fall or in 

certain athletic activities, can 

cause rupture of the 

quadriceps–patellar tendon 

complex.  Tendon injuries can be 

categorized in relation to the 

patella: 

• Quadriceps tendon tears (proximal to the patella in the rectus femoris 

tendon):  the patella rides low , indicating an intact connection to the tibia, 

with a palpable defect above the patella 

• Patellar tendon tears (distal to the patella):  the patella rides high, often with 

a palpable defect below the patella (the nomenclature can be confusing as the 

patellar tendon is actually a ligament) . 
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A patient, who is unable to bear weight after landing on flexed knee, has a large knee 

effusion and a low-lying patella; this presentation suggests quadriceps tendon rupture 

(proximal to the patella). Typical symptoms include an audible pop, rapid swelling, 

and inability to actively extend the knee against gravity. Risk factors include chronic 

kidney disease (CKD), HPTH, and anabolic steroid abuse. Exposure to 

fluoroquinolone antibiotics may also increase the risk. The diagnosis and extent of the 

injury can be assessed on MRI.  Management of complete tears of the quadriceps 

tendon requires surgical intervention. 

 ............. 

Tears involving the ACL are common in middle-aged athletes and can cause rapid-

onset hemarthrosis.  Extensive swelling may MASK ligamentous instability in the 

acute phase, but knee extension against gravity is intact. 

Meniscal injuries typically present with slow-onset swelling, with locking or catching 

during ROM testing.  Weight bearing and knee extension are intact. 

PATELLAR 

TENDON 

RUPTURE 

This patient's x-ray shows a high-

riding patella pulled proximal to 

the femoral condyles, consistent 

with a tear of the patellar 

tendon. Rupture of the 

quadriceps–patellar tendon 

complex can occur due 

to sudden, forceful 

contraction of the quadriceps 

(which includes the rectus femoris, 

vastus lateralis, vastus medialis, and vastus intermedius), as can occur in deceleration 

from a fall.  Tears can also occur in patients with tendinous fragility (eg, CKD, 

exposure to fluoroquinolone antibiotics). 

Rupture of the quadriceps–patellar tendon complex can be categorized in relation to 

the patella: 

• Quadriceps tendon tear:  Occurs proximal to the patella in the rectus femoris 

tendon.  The patella rides low, indicating an intact connection to the tibia, with 

a palpable defect above the patella. 

• Patellar tendon tear:  Occurs distal to the patella.  The patella rides high, 

often with a palpable defect below the patella.  The patella is midline or may 

be pulled laterally due to the greater strength of the vastus lateralis versus 

the vastus medialis. 

Typical symptoms include an audible pop, rapid swelling, and inability to support 

weight or actively extend the knee against gravity.  The diagnosis is often suggested on 

examination and x-ray findings, and the extent of the injury can be assessed on 
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MRI.  Management of complete tears of the tendon complex requires surgical 

intervention. 

….. 

Meniscal injuries typically present with slow-onset swelling and either locking or 

catching during range-of-motion testing.  Posterior cruciate ligament )PCL) injury is 

uncommon and is typically caused by hyperextension or by a blow to the anterior 

aspect of the proximal tibia with the knee flexed.  Patients with these injuries are 

usually able to ambulate (albeit with a sense of instability), and patellar position is 

generally unaffected. 

Tibial plateau fractures can occur due to contact sports, falls, or motor vehicle 

accidents.  Stress fractures of the tibial plateau are often related to abrupt initiation or 

changes in exercise regimen and typically present with progressively worsening 

pain. X-ray alone may miss these injuries. 

PATELLAR 

DISLOCATION 
Patellar dislocation 

Risk 

factors 

• Age <20 

• Joint laxity 

• Misaligned lower extremity 

• Tight iliotibial band 

• Patellar subluxation (excess lateral movement within the trochlea). 

• Competitive sports, dance, military training 

Clinical 

presentati

on 

• Quick, twisting motion around a flexed knee 

• Feeling of knee giving way, severe pain, popping noise 

• Examination: lateral dislocation of patella, decreased extension 

Patellar dislocation usually occurs after quick, lateral movements on a flexed knee 

and is MC in young athletes (eg, soccer or ice hockey players, gymnasts), dancers, and 

military trainees. Patients may feel the knee giving way, followed by a popping noise 

and severe pain. The quadriceps muscles normally exert a lateral force on the 

patella, especially during quadriceps contraction; therefore, in cases of patellar 

dislocation, lateral displacement with associated tear of the medial patellofemoral 

ligament (MPFL; which normally provides an opposing medial force) is most 

common.  Superior and medial dislocations are rare.   

Examination shows a flexed knee with reduced ROM and lateral displacement of the 

patella (seen as a large, immobile deformity) out of the trochlea, which may be 

palpable as a depression at the anterior knee. Other findings can include 

hemarthrosis and tenderness along the medial patella (reflecting tear of the 

MPFL). X-rays may not be needed for diagnosis in clinically apparent dislocation but 

are performed after reduction to rule out additional injuries. 
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Patellar dislocation often reduces spontaneously. However, closed reduction is 

required for patients without spontaneous resolution. Follow-up care includes 

splinting and rehabilitation for muscle strengthening. 

……… 

ACL tears are typically due to rapid deceleration or pivoting at the knee with the 

foot planted. The medial tibial spine (intercondylar tubercle) is the insertion of the 

ACL; avulsion fractures can occur in young patients and have a similar mechanism as 

ACL tears. Acute hemarthrosis is common in these injuries and may limit extension 

of the knee, but the patella remains seated in the trochlea. 

MCL tears are caused by severe valgus stress (eg, blow to the lateral knee) or twisting 

injury. Ligamentous laxity may be masked (like ACL tears) in the acute phase by 

swelling and muscle spasm, but ROM is preserved, and the patella would not be 

displaced. 

Meniscal tears often occur from pivoting on a flexed knee while the foot is 

planted.  Examination typically shows joint line tenderness, a small joint effusion, and 

crepitus, locking, or catching with range of motion. 

Patellar tendonitis ("jumper's knee") is a chronic overuse injury characterized by 

anterior knee pain that worsens with activity.  Examination may show tenderness at 

the inferior pole of the patella, but ROM and patellar position are normal. 

ANKLE TRAUMA 

/////////////////// 

 

***** 
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This patient has a lateral ankle sprain. Lateral ankle sprains are typically caused 

by forceful inversion of the foot during 

running, walking on uneven surfaces (eg, 

descending stairs), or a fall from 

height. The anterior talofibular 

ligament (ATFL) is MCly injured, but the 

calcaneofibular ligament can also be 

injured in more severe sprains. 

Examination in a lateral ankle sprain 

shows swelling about the lateral ankle 

and tenderness over the ligaments. If the 

ligaments are intact (grade I sprain), the 

ankle will be stable and weightbearing is 

only minimally affected. However, 

partial (grade II) or complete (grade III) ligament tears may be associated with 

ecchymosis, anterior or inversion laxity, and impaired weightbearing. 

If the patient has tenderness only over the ligaments distal to the lateral malleoli and 

can bear weight, conservative management (eg, compression bandage or brace, ice 

packs, crutches to reduce weightbearing) without imaging is appropriate.  

However, if there is tenderness over the posterior edge or tip of the malleolus OR 

the patient cannot bear weight, x-ray of the ankle is indicated to rule out a distal 

fibular fracture. 

 ........... ..  

Surgical intervention for ankle sprains is rarely indicated. It is primarily considered 

for patients with severe (grade III) sprains who have occupations (eg, professional 

athlete) or other factors that increase the risk of repeat injury. It is not clear whether 

immediate surgery is superior to delayed surgery. 

Intraarticular corticosteroid injections are primarily performed for inflammatory 

arthritides (eg, gout, rheumatoid arthritis) and are not indicated for acute trauma. 

If the patient can bear weight and has no malleolar tenderness; x-ray is not indicated 

for acute management.  MRI is rarely needed for ankle sprains, although it may be 

considered to rule out a concomitant talar fracture in patients who do not improve 

as expected in 6-8 weeks. 

A patient has a lateral ankle injury caused by forceful inversion of the foot, which 

commonly occurs with running, walking on uneven surfaces (eg, descending stairs), or 

a fall from a height.  Most ankle injuries are caused by sprains, in which the ligaments 

are injured but the bones remain intact.  Uncomplicated sprains are typically 

managed conservatively; however, orthopedic intervention may be required if a bony 

fracture is present. 
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The Ottawa ankle rules were developed to determine which patients require imaging 

to rule out an ankle fracture.  These rules have high SN (up to 99%) for detecting 

fracture and can help reduce the number of unnecessary radiographs.  Plain 

radiographs of the ankle are indicated in patients with pain in the area of the 

malleolus in association with either: 

• Point tenderness over the posterior margin or tip of the malleolus  

   OR 

• Inability to bear weight after the injury AND for 4 steps during medical 

evaluation 

Further management depends on presentation and x-ray findings. Immediate 

orthopedics consult is indicated for any open fracture OR in those with evidence of 

neurovascular impairment. 

…….. 

NSAIDs are effective for acute ankle pain, whether due to sprain or fracture.  However, 

if the patient has clear indications for ankle x-ray, simple splinting may not be adequate 

management. 

If x-ray reveals a distal fibular fracture, most cases can be managed with a hard (eg, 

plaster, fiberglass) or soft (eg, air cushion) splint. Surgical intervention is considered 

for some proximal fibular fractures as well as for complicated (eg, comminuted, 

spiral) distal fibular fractures. 

Ankle aspiration is usually done to evaluate suspected septic or crystalline 

arthritis.  Typical features include erythema, swelling, warmth, and fever. 

MRI can visualize the ligaments of the ankle, but it is expensive and rarely needed for 

acute evaluation of ankle sprains. MRI may be considered to rule out a concomitant 

talar fracture in patients who do not improve as expected in 6-8 weeks, but x-ray is 

the preferred initial imaging study. 

PLANTAR 

FASCITIS 
Plantar fasciitis 

Risk factors 

• Pes planus 

• Obesity 

• Working or exercising on hard surfaces 

Symptoms 
• Pain at plantar aspect of heel & hindfoot 

• Worse with weight bearing (especially after prolonged rest) 

Diagnosis 

• Tenderness at insertion of plantar fascia 

• Pain with dorsiflexion of toes 

• Presence of heel spurs on x-ray has low SN & SP 

Treatment 
• Activity modification 

• Stretching exercises 
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• Heel pads/orthotics 

A patient with heel pain that is worse with weight bearing has plantar fasciitis. Plantar 

fasciitis is MC in obese, middle-aged adults, but it may also be seen in younger, well-

conditioned individuals who participate in high-impact exercise or spend extended 

periods in bare feet. Plantar fasciitis is characterized by inflammation and 

degeneration of the plantar aponeurosis (deep plantar fascia), a thick, fibrous band 

that extends from the calcaneus to the toes and supports the longitudinal arch of the 

foot. It is thought to be due to chronic overuse and repetitive microtrauma to the 

aponeurosis and its insertion point at the calcaneus. 

The diagnosis of plantar fasciitis is based on clinical factors. The pain is often worst 

when first standing from rest; it may lessen with activity but may again worsen after 

long periods of standing or walking. Physical examination typically shows tenderness 

at the insertion of the plantar fascia at the calcaneus, especially with the toes passively 

dorsiflexed. Patients frequently have preexisting abnormalities of the arch (eg, pes 

planus, high arch). 

X-ray may show calcifications in the proximal plantar fascia ("heel spurs"), but this 

finding is neither sensitive nor specific, and imaging is done primarily to rule out 

other causes of pain. Initial management includes activity modification (eg, avoiding 

walking barefoot, reducing high-impact exercise), stretching exercises, and 

padded heel inserts. However, the plantar aponeurosis recovers slowly; the long-term 

outcome is generally good, but symptoms may require months or even years for 

complete resolution. 

......... 

Tarsal tunnel syndrome is caused by entrapment and compression of the tibial nerve 

where it passes under the flexor retinaculum at the medial aspect of the ankle.  It 

presents with numbness and paresthesias at the toes and distal sole. The pain is 

provoked by percussion at the tarsal tunnel (not palpation of the heel). 

Chronic exertion compartment syndrome is related to transient relative ischemia 

due to muscle expansion within a fixed fascial compartment. It is typically seen in 

distance runners and presents with episodic muscle pain and paresthesias during 

strenuous exercise. However, it does not cause pain when standing up from rest or 

tenderness to palpation of the heel. 

Achilles tendinopathy is a common cause of exercise-induced heel pain.  However, 

the pain and tenderness are most prominent at the posterior heel, often with palpable 

thickening of the tendon.  Also, the pain is typically reproduced by passive dorsiflexion 

of the ankle rather than palpation of the heel. 

Calcaneal stress fractures are typically seen in inexperienced athletes after initiation 

of a high-impact exercise program.  Like plantar fasciitis, they cause pain at the heel 
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that is worse with weight bearing.  However, the pain can often be elicited by firm 

palpation at the SIDES of the heel (squeeze test). 

Differential diagnosis of heel pain 

Plantar fasciitis 
• Pain maximum upon first stepping out of bed 

• Local point tenderness with dorsiflexion of the toes 

Ruptured plantar 

fascia 

• Sudden-onset pain 

• Loss of height of the arch 

• Visible swelling or ecchymosis 

Bone infection/ 

metastasis 

• Constant throbbing pain 

• Nocturnal worsening 

Calcaneal stress 

fracture 

• Worse with activity 

• Palpation of the bone elicits tenderness 

Tarsal tunnel 

syndrome 

• Pain, paresthesia & numbness on the sole of the foot 

• Percussion tenderness over the posterior tibial nerve in the tarsal 

tunnel 

The plantar aponeurosis (deep plantar fascia) is a fibrous band that extends from the 

calcaneus to the toes and supports the longitudinal arch of the foot. Plantar fasciitis is 

characterized by inflammation and degeneration of the aponeurosis due to overuse 

and repetitive stress. It is common in middle-aged adults, especially those who 

are obese. The pain is typically worst during the first steps of the day or after long 

periods of standing or walking. 

Examination in plantar fasciitis shows tenderness at the insertion of the plantar fascia 

on the calcaneus, which is worse during passive dorsiflexion of the toes. X-ray may 

show calcifications in the proximal fascia (heel spurs), but this is neither sensitive nor 

specific. Initial management includes activity modification (eg, avoiding walking 

barefoot), stretching, and padded heel inserts. Symptoms may take months for 

complete resolution. 

…….. 

Achilles tendinopathy causes posterior heel pain and thickening of the tendon.  The 

pain is reproduced by passive dorsiflexion of the ankle (which stretches the tendon) 

rather than the toes (which stresses the plantar fascia). 

Calcaneal stress fractures can occur after initiation of a high-impact exercise 

program.  They cause heel pain with weight bearing, but the pain is elicited by pressure 

at the sides of the heel rather than at the insertion of the plantar fascia. 

Charcot joint (neurogenic arthropathy) presents with deformity and sensory deficits of 

the foot.  Because it relates to recurrent trauma due to impaired proprioception and 

pain sensation, the pain is typically mild. 
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STRESS 

FRACTURE 
Stress fracture 

Risk factors 

• Repetitive activities (eg, running, gymnastics) 

• Abrupt increase in physical activity 

• Inadequate calcium & vitamin D intake 

• Decreased caloric intake (e.g., anorexia) 

• Female athlete triad: low caloric intake, hypomenorrhea/amenorrhea, low 

bone density 

• Improper footwear 

• Biomechanical abnormalities (eg, weak calf muscles, high-arched feet) 

Clinical 

presentation 

• Insidious onset of localized pain 

• Point tenderness at fracture site 

• Possible negative x-ray in the first 6 weeks 

Management 

• Reduced weight bearing for 4-6 weeks 

• Referral to orthopedic surgeon for fracture at high risk for malunion (eg, 

ANTERIOR tibial cortex, 5th metatarsal) 

A patient has subacute leg pain consistent with a tibial stress fracture, which most 

commonly occurs in athletes (eg, runners, dancers) or other individuals who suddenly 

increase their activity level. These types of fractures are caused by repeated tension 

or compression without adequate rest, and are especially common in women who 

have low bone density associated with low caloric intake and 

hypomenorrhea/amenorrhea (female athlete triad).  

In addition to the tibia, stress fractures can also be seen in the metatarsals, tarsal 

bones (eg, navicular, calcaneus), and, less commonly, the femur and pelvis.  The 

diagnosis is based primarily on clinical factors, including localized activity-related 

pain, swelling, and point tenderness on palpation. X-rays are frequently normal 

(especially in the first few weeks) but may reveal periosteal reaction at the site of the 

fracture. MRI and bone scan are more sensitive but not usually necessary. 

 .......... 

Injury to the interosseous ligaments (high ankle sprain) presents with acute 

anterolateral ankle pain, typically following rotational force on a dorsiflexed 

ankle.  Patients frequently have an associated fibular fracture. 

Nerve entrapment presents with radiating pain and is not reproducible with local 

palpation. 

Osteoid osteoma is a benign bone-forming tumor of the femur and other long bones 

that occurs in adolescence and early adulthood.  Focal tenderness is common, but the 

pain is not activity related, and x-rays will reveal areas of lucency with sclerotic 

margins. 

Medial tibial stress syndrome (shin splints) causes anterior leg pain resembling that 

of a stress fracture. It is usually seen in casual runners and is characterized by a 
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DIFFUSE area of tenderness (not point tenderness, as seen in stress #).  Shin splints 

are more common in overweight than underweight individuals. 

A patient has a nondisplaced stress fracture of the second metatarsal.  Stress fractures 

are caused by repeated tension or compression without adequate rest and most 

commonly occur in athletes and military recruits who suddenly increase their activity. 

The second metatarsal, which is subjected to significant extremes of loading during 

gait, is the MCly involved metatarsal. Typical findings include subacute, activity-

related pain and point tenderness over the fracture. The diagnosis is primarily based 

on clinical findings. X-rays may initially be normal but can show a hairline lucency 

or local periosteal thickening. MRI, CT, and scintigraphic bone scans are more SN, 

especially for early fracture, but are not usually needed. 

Fractures of the second, third, and fourth metatarsals are managed conservatively as 

the surrounding metatarsals act as splints and nonunion is uncommon. Initial 

interventions include rest and simple analgesics (eg, acetaminophen). Some experts 

advise against NSAIDs due to a possible delay in healing times. Patients who continue 

to have pain despite activity restrictions may additionally be managed with a wide, 

hard-sole podiatric shoe. 

……….. 

Stress fractures of the fifth metatarsal shaft are at increased risk for nonunion and 

are usually managed with casting or internal fixation. However, stress fractures of the 

middle (ie, second, third, and fourth) metatarsals usually heal well and do not require 

casting or surgery unless there is severe pain, displacement, or other complicating 

factors. 

FAT EMBOLISM 
Fat embolism syndrome 

Etiology 

• Fracture of marrow-containing bone (eg, femur) 

• Orthopedic surgery 

• PANCREATITIS 

Clinical presentation 

• 24-72 hours following inciting event 

• Clinical triad 

o Respiratory distress (RD) 

o Neurologic dysfunction (eg, confusion) 

o Petechial rash   

Diagnosis • Based on clinical presentation 

Prevention & 

treatment 

• Early immobilization of fracture 

• Supportive care (eg, mechanical ventilation) 

Fat embolism syndrome (FES): The mechanism of FES is not completely understood, 

but it is postulated that fat enters the venous circulation following an inciting event (eg, 

femur fracture) and causes mechanical disruption of capillary blood flow (fat 

microemboli may be small enough to pass through the pulmonary circulation to the 
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systemic circulation) or leads to a systemic inflammatory response through the 

production of toxic intermediaries. Patients classically have a triad of 

severe respiratory distress (eg, hypoxemia, dyspnea, tachypnea, tachycardia), which 

can mimic ARDS; neurologic dysfunction (eg, confusion, visual field defects); and 

a petechial rash (present in up to half of cases).  Low-grade fever and 

subconjunctival hemorrhage may also be present. CXR is typically unremarkable at 

the time of symptom onset but reveals bilateral pulmonary infiltrates within 24-48 

hours. 

The diagnosis of FES is based on compatible clinical presentation. Treatment is 

supportive; approximately half of patients with FES due to long bone fracture require 

mechanical ventilation. Death can occur, but the majority of patients make a full 

recovery. 

…. 

Blood transfusion-related pulmonary capillary damage describes transfusion-related 

acute lung injury (TRALI). Patients typically demonstrate respiratory distress, but 

crackles should be present on lung auscultation and chest x-ray should reveal 

bilateral infiltrates (due to pulmonary edema) AT symptom onset. 

Postoperative partial lung collapse (atelectasis) may lead to respiratory distress and 

hypoxemia; however, it is ruled out by chest x-ray revealing clear lung fields. 

Chest trauma can lead to myocardial or pulmonary contusion, both of which typically 

manifest with respiratory distress due to pulmonary edema. Absence of external 

evidence of chest trauma (eg, ecchymosis) and a clear CXR make these diagnoses 

unlikely. 

A marked decrease in blood alcohol level can lead to alcohol withdrawal in patients 

with chronic alcohol abuse. Patients typically present with agitation, tachycardia, 

confusion, and/or hallucinations within 24-48 hours of hospital arrival. Marked 

hypoxemia and a petechial rash are not typical. 

Thromboembolic occlusion of the pulmonary arteries describes pulmonary 

thromboembolism. Patients often present with respiratory distress; however, the 

presence of a petechial rash makes FES more likely. 

COMPARTMENT 

SYNDROME 

 

*** 

Clinical features of compartment syndrome 

Common 

• Pain out of proportion to injury    

• Pain ↑ on passive stretch 

• Rapidly increasing & tense swelling 

• Paresthesia (early) 

Uncommon 

• ↓ Sensation 

• Motor weakness (within hours) 

• Paralysis (late) 

• ↓ Distal pulses (uncommon) 
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Compartment syndrome (CS) can be caused by direct trauma or prolonged 

compression of an extremity or after revascularization of an acutely ischemic limb. 

Patients typically have excruciating pain that is worsened on passive ROM and does 

not respond well to narcotics. There is considerable variation in associated signs and 

symptoms, and a high index of suspicion is needed to make a diagnosis. Paresthesia 

from sensory nerve ischemia is usually an early finding. Neurologic deficits (eg, 

sensory loss, motor weakness) may be present but develop later in the course of the 

disease. Pallor is the result of arterial occlusion but is uncommon and not required 

for diagnosis. Similarly, arterial pulses are present in a majority of patients, especially 

in early stages of CS. 

Diagnosis can be confirmed by measuring compartment pressures in the affected 

extremity.  

However, in high-risk patients (eg, those with limb revascularization, other 

examples?) who develop symptoms suggestive of CS (pain, swelling, sensory loss), the 

diagnosis may be made on clinical grounds ALONE!! (no need for measuring 

compartment pressure). Time to fasciotomy is the most critical prognostic indicator 

and should be performed without delay. 

……. 

Supportive measures should be taken to maintain perfusion pressure in the extremity, 

which includes keeping the leg AT the level of the torso (not higher or lower). Leg 

elevation and ice would be recommended if leg edema were secondary to 

inflammation (eg, cellulitis). 

Increased analgesic dosages may be needed to control increasing pain. However, 

surgical intervention is of utmost importance to preserve limb function. Neurologic 

symptoms and tense swelling highly suggest developing CS rather than simple 

postsurgical changes. 

A patient has severe lower extremity pain 

worsened on passive stretch of the calf 

muscles. In light of the acute trauma and 

concurrent antiplatelet medications, which 

may cause occult bleeding in tissues, this 

presentation is concerning 

for compartment syndrome (CS). CS is a 

limb-threatening condition caused by 

increased pressure within an 

enclosed fascial space that limits perfusion 

of muscle and nerve tissues. Although 

frequently associated with trauma 

with fracture, other common causes of CS 

include crush injury, severe burns, and 

arterial reperfusion procedures; patients 
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who are on anticoagulation or have a bleeding diathesis are at increased risk. In 

addition to severe pain (classically out of proportion to the injury), other possible 

features include paresthesias, loss of sensation, motor weakness, and diminished 

pulses. 

However, although CS can often be a clinical diagnosis, not all features may be present 

early in the course, and pain medications may mask the symptoms. Clinicians must 

maintain a high index of suspicion. Surgeons often choose to confirm the diagnosis by 

measuring compartment pressures (eg, needle manometry); a delta pressure (DBP 

− compartment pressure) ≤30 mm Hg is suggestive of CS. Definitive management 

includes urgent fasciotomy (although some patients with mild CS may be 

managed conservatively with close observation if compartment pressures are falling 

and delta pressures are rising). Compartment pressure measurement can also help 

avoid unnecessary fasciotomies in patients in whom CS is one of the differential 

diagnoses under consideration. 

………. 

Compression wraps of the calf are typically used for edema caused by chronic venous 

insufficiency, especially when associated with additional complications (eg, 

stasis dermatitis).   

CT scan of the lower extremity is unlikely to be helpful acutely in a patient with no 

fracture noted on x-ray 

AMPUTATION 

///////////////// 

 

*** 

Post-amputation pain 

Acute stump pain 
• Tissue & nerve injury 

• Severe pain lasting 1-3 weeks 

Ischemic pain 

• Swelling, skin discoloration 

• Wound breakdown 

• ↓ Transcutaneous oxygen tension 

Post-traumatic 

neuroma 

• Weeks to months after amputation 

• Focal tenderness, altered local sensation 

• ↓ Pain with anesthetic injection 

Phantom limb pain 

• Onset usually within 1 week 

• Increased risk in patients with severe acute pain 

• Intermittent cramping, burning felt in distal limb 

A patient has intermittent stump pain despite good wound healing following lower 

extremity amputation. The pain is elicited by focal palpation near the operative site, 

which suggests a post-traumatic neuroma. Post-traumatic neuromas are initiated by 

the transection of nerve fibers, which leads to an inflammatory reaction and 

formation of a tangled mass of unmyelinated nerve endings. These nerve endings 

376



have decreased depolarization thresholds that cause pain signals spontaneously or 

in response to nonpainful stimuli. 

Post-traumatic neuromas form over several weeks to months following injury or 

amputation. Because the pain is worsened by local pressure, neuromas can complicate 

fittings for prosthetic devices. The diagnosis is based primarily on clinical grounds, but 

injection of a local anesthetic can provide transient pain relief and confirm the 

diagnosis. Management typically involves excision of the neuroma; TCAs and 

antiepileptic medications can be used for pain management prior to surgical 

intervention. 

 ........ 

Heterotopic ossification is characterized by abnormal soft tissue calcification. It is 

more common in traumatic amputation, in which the amputation line passes through 

a region of damaged tissue, than in surgical amputation. Common associated findings 

include swelling, erythema, fever, and skin ulceration. 

Chronic osteomyelitis is a common complication of amputation, especially in patients 

with comorbid diabetes. It is typically associated with swelling, chronic wounds, or 

formation of weeping sinus tracts. However, minor bogginess at the amputation site is 

normal, and this patient has no other signs of osteomyelitis. 

Phantom limb pain is common following amputation and has a highly variable 

presentation.  However, it is typically apparent in the first week following amputation, 

causes sensations felt in the distal amputated limb, and is less likely than neuroma to 

be elicited by point palpation. 

Stump hematoma typically presents with swelling, ecchymosis, and skin breakdown 

in the first several days following amputation. Formation of a chronic, expanding 

hematoma may occur but is rare and would not cause point tenderness with only 

minor soft tissue swelling. 

A patient has acute low back pain consistent with lumbar strain. She has no 

complicating factors (eg, neurologic deficits) or red flag features (eg, fever, weight loss, 

history of malignancy) that warrant imaging or laboratory testing. Most patients with 

acute (ie, <4 weeks), uncomplicated low back pain will have spontaneous resolution; 

therefore, initial management emphasizes short-term, symptomatic relief. 

Patients with acute back pain should be advised to continue moderate 

activity. Extended periods of bed rest or other significant reductions in activity are 

associated with prolonged pain and stiffness and should be avoided. Nonopioid 

analgesics are preferred as initial management; a short course of NSAIDs is adequate 

for most patients. Acetaminophen is less effective but can be considered for those who 

cannot take NSAIDs. Nonpharmacologic adjunctive measures include heat and spinal 

manipulation. 

…….. 
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Inflammatory markers (eg, ESR, CRP) are usually combined with imaging during the 

evaluation of infection (eg, vertebral osteomyelitis), vertebral metastases, or 

inflammatory back pain (ie, pain and stiffness that lessen with activity and worsen at 

night and with rest, as seen in conditions like ankylosing spondylitis). 

Patients who do not improve with NSAIDs may benefit from a nonbenzodiazepine 

muscle relaxant (eg, cyclobenzaprine). Short courses of opioid analgesics (eg, 

hydrocodone) are sometimes used for refractory back pain, but they are less effective 

than NSAIDs and carry a significant risk profile (eg, sedation, respiratory 

depression, abuse). 

MRI is indicated to evaluate patients with neurologic deficits, signs of infection (eg, 

fever), or cauda equina syndrome (eg, saddle anesthesia, urine retention). X-ray can be 

used to evaluate for spinal metastasis in patients with a history of malignancy and can 

also identify compression fractures in patients with osteoporosis. However, imaging 

does not improve outcomes for low-risk patients with uncomplicated acute back pain. 

A patient who required below-knee amputation following trauma now has persistent 

pain in the absent portion of the limb. This presentation is most consistent 

with phantom limb pain (PLP) and should prompt initiation of a multimodal pain 

regimen that includes both pharmacotherapy and adjuvant therapies. 

PLP is a complex and incompletely understood pain syndrome that is 

extremely common (~50%-85%) among amputees. The pain, which is perceived in 

the absent portion of the limb, is usually neuropathic (eg, shooting, burning) and 

may have seemingly unrelated, innocuous triggers (eg, urination, defecation). 

Severe PREOPERATIVE pain (eg, due to devascularizing trauma) and/or 

postoperative pain likely increase the risk of developing PLP. 

Treatment of PLP is typically multimodal and may include: 

• Pharmacotherapy:  antidepressants (eg, TCAs), antiepileptics (eg, gabapentin), 

NMDA receptor antagonists (eg, ketamine), and analgesics (eg, 

acetaminophen, opioids). 

• Adjuvant therapies: biofeedback, CBT, and mirror therapy (ie, using a mirror 

to watch the reflection of the residual limb moving at the location of the absent 

limb). 

 .............. 

Regrowth of transected nerve fibers into a tangled mass of unmyelinated nerve 

endings can cause posttraumatic neuroma with neuropathic pain.  Neuroma pain 

would be temporarily relieved (and, therefore, diagnosed) by local anesthetic injection; 

however, in contrast to this patient's pain, it would be located in the distal amputation 

stump and exacerbated by palpation or percussion. 

MRI can help diagnose lumbosacral radiculopathy (eg, L5, S1), which may cause 

shooting pain that radiates into the foot. However, radiculopathy typically has 
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associated back pain, and ROM testing at the hip (ie, similar to the straight leg raise 

test) often exacerbates symptoms. 

Surgical stump revision may be necessary for a patient whose stump fails to heal 

postoperatively or cannot tolerate a prosthesis (eg, due to awkward stump shape or 

inadequate soft tissue padding).  In contrast, this patient has a well-healed surgical scar 

and adequate soft tissue padding. 

A patient sustained a traumatic amputation of his dominant thumb. Thumb 

replantation will likely be attempted, especially given that his profession (ie, mechanic) 

requires manual dexterity and that the thumb provides an estimated 40% of hand 

function. Optimal care of the amputated part during transport improves the chances 

of replantation success. 

Care of an amputated part, regardless of the level of injury (eg, digit, hand, forearm), 

begins with gentle removal (eg, saline irrigation) of gross contamination (eg, sawdust, 

debris). Following this, the part should be wrapped in sterile saline-moistened 

gauze and sealed in a plastic bag. The bag should be then placed in a container of ice 

water to be transported with the patient. Cooling of the amputated part decreases 

tissue metabolism and oxygen demand, thereby minimizing ischemic damage and 

prolonging the window of viability for replantation. An ice water bath (temperature ~0 

C [32 F]) provides adequate cooling while minimizing the risk of frostbite, which can 

occur if the amputated part, or even the bag containing the part, is placed directly on 

ice. 

……… 

The amputated part should be kept moist, rather than open to air, to prevent 

desiccation of the exposed tissues, which can cause further tissue damage. 

The amputated part should be kept moist but should not remain submerged in any 

solution during transport. Prolonged submersion in water can injure digital vessels, 

making microsurgical vessel repair more difficult or impossible. Prolonged 

submersion in antiseptic solution can cause chemical injury. Instead, to decrease 

infection risk, the amputated part should be thoroughly cleansed (eg, saline irrigation) 

and prepped (eg, betadine) at the same time in the operating room prior to 

attempted replantation. 
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BONE TUMOR 

A patient with Paget disease of bone now 

has a destructive femoral lesion, raising strong suspicion for osteosarcoma. Most cases 

occur in a bimodal distribution, as follows: 

• In children and adolescents, osteosarcoma usually develops at the metaphysis 

of long bones, where cellular turnover is high (primary osteosarcoma). 

• In adults age >40, osteosarcoma usually develops at sites of damaged bone, 

particularly due to Paget disease of bone, irradiation, or prior benign bone 

tumor (secondary osteosarcoma). 

Paget disease of bone is associated with increased bone remodeling and bone 

overgrowth. Although most cases are asymptomatic, the risk of osteogenic 

sarcomatous transformation (at sites of bone overgrowth) is several-thousand times 

greater than the general population. Manifestations of malignant transformation 

generally include worsened localized pain and soft tissue swelling. Imaging usually 

shows a destructive bone lesion with a mixture of radiodense and radiolucent 

areas, a sunburst periosteal pattern, and/or Codman triangle (periosteal elevation). 

Adults who develop osteosarcoma have a poor prognosis. 

………. 
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Lyme arthritis is a manifestation of Borrelia 

burgdorferi infection usually characterized by 

monoarticular arthritis of the knee. However, it 

typically develops months to years after tick exposure. 

In addition, although erosion of the joint cartilage or 

bone can sometimes occur, cortical bone destruction 

with periosteal elevation would be atypical. 

 Osteoarthritis, characterized by inflammatory 

destruction of articular cartilage, often involves several 

joints (eg, knees, hips).  Imaging generally shows 

thickening of subchondral bone, joint space narrowing, 

and formation of osteophytes. 

 

  Stress fracture is an overuse injury to bone caused by 

repetitive stress (eg, running on pavement). Although 

stress fracture can be associated with periosteal 

elevation, cortical thickening, and sclerosis, the presence 

of bone destruction with radiolucent areas suggests a 

neoplastic process.  In addition, stress fracture is rare in the 

femur; most cases occur in the tibia and fibula. 

 

 

 

 

  CPPD is common in older patients. 

Symptomatic disease often presents with acute 

arthritis in the knee (>50% of cases). However, 

imaging shows cartilage calcification (eg, menisci, 

pubic symphisis) and degenerative changes in 

the joint that are similar to OA (eg, subchondral 

cysts, osteophytes, bone/cartilage 

fragmentation). 
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A patient has progressive knee pain 

with a lytic bone lesion consistent 

with giant cell tumor of 

bone (GCTB). GCTB is a benign 

but locally destructive neoplasm 

that is MC at the epiphysis of long 

bones. The incidence is highest 

in young adults who have reached 

skeletal maturity, but it can also 

occur in older adults, typically 

associated with PAGET disease of 

bone. The course is variable; most 

patients have only local manifestations (eg, pain, swelling, stiffness, pathologic 

fracture), but pulmonary metastasis and malignant transformation may occur. 

X-ray in GCTB characteristically shows an eccentric lytic lesion, which is often described 

as resembling soap bubbles. CT imaging can show greater detail of the mass, and MRI 

is often indicated to visualize the adjacent soft 

tissues. The diagnosis is confirmed with biopsy, 

which shows multinucleated giant 

cells resembling osteoclasts interspersed with 

sheets of mononuclear stromal cells.  

 

Surgery (eg, intralesional curettage or excision) 

is first-line treatment.  

Monoclonal antibodies (eg, DENOSUMAB) 

against the receptor activator of nuclear factor 

kappa-B ligand (RANKL), which is overexpressed in the stromal cells, can also be used 

to shrink the tumors. 

…….. 

Baker (popliteal) cyst is caused by extrusion of fluid from the knee joint into the 

semimembranosus/gastrocnemius bursa.  It is typically seen in patients with 

underlying knee disorders (eg, osteoarthritis) and presents as an asymptomatic bulge 

in the popliteal fossa or with pain and swelling in the posterior calf.  X-ray findings in 

OA include joint space narrowing, subchondral sclerosis, and osteophyte formation, but 

the epiphyseal bone is normal.  A young patient with no history of joint disease is 

unlikely to have osteoarthritis or a Baker cyst. 
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Tibial tubercle apophysitis (Osgood-Schlatter disease [OSD]) causes pain at the 

insertion of the patellar tendon.  It usually occurs 

in adolescent and preadolescent patients and 

frequently follows a rapid growth spurt.  X-ray 

may show avulsion of the tubercle, but the femur 

is normal. 

Patients with advanced HPTH can develop 

increased resorption in cortical bone with 

subperiosteal thinning and cystic degeneration 

(osteitis fibrosa cystica). Although x-ray may show 

lytic lesions, most patients have multifocal 

involvement, and either symptoms of 

hypercalcemia (eg, constipation, fatigue; in 

primary HPTH) or a history of CRF (in secondary 

HPTH). 

 Osteoid osteoma is another benign bone 

tumor that appears on imaging as a small, round 

lucency.  It typically causes nocturnal pain that is 

quickly relieved by NSAIDs (eg, ibuprofen). 

This patient with a history of retinoblastoma has a lytic 

bone lesion in the distal femur with "sunburst" 

periosteal reaction (concentric layers of reactive 

bone), raising strong suspicion for osteosarcoma. 

Most cases arise in children or adolescents at long-

bone metaphyses (site of greatest bone proliferation) 

and present with unilateral pain and swelling; x-rays 

generally show a lytic bone lesion, sunburst periosteal 

reaction, and/or Codman triangle (raised edge of 

ossified periosteum). 

Risk of osteosarcoma is greatest in those with 

inherited genetic mutations to the tumor suppressor 

genes RB1 (linked to hereditary retinoblastoma) 

and TP53 (linked to the congenital cancer disorder Li 

Fraumeni syndrome). Therefore, patients often have a 

previous history of other cancers, such as 

retinoblastoma (RB1) or leukemias, breast tumors, 

brain tumors, or adrenocortical tumors (TP53). 

Osteosarcoma can also arise in older adults (usually 

age >60) in areas of previous bone damage due to 

Paget disease (MC), irradiation, or benign bone 

tumors; these individuals are less likely to have inherited genetic mutations. 
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…….. 

Brodie abscess is a form of chronic osteomyelitis that 

typically occurs in the femoral or tibial metaphysis in 

the second decade of life.  X-ray typically shows a 

radiolucent, elongated lesion with surrounding 

reactive sclerosis. A history of retinoblastoma and 

sunburst periosteal reaction make osteosarcoma more 

likely. 

 Langerhans cell histiocytosis (LCH) is a rare disorder 

most often seen in children age <3 years. Single or 

multiple "punched-out," lytic bone lesions are 

common. This patient's age, history of retinoblastoma, 

and sunburst periosteal reaction make 

osteosarcoma more likely. 

 

 Myositis ossificans usually develop at 

the site of muscle injury (eg, quadriceps 

contusion); they are marked by an 

eggshell-appearing periosteal reaction 

around the area of the muscle injury. A 

lytic bone lesion would not be seen. 

 

 

 Unicameral bone cysts are simple bone 

cysts that generally occur in individuals age 

<20 years.  X-rays usually reveal a full-

thickness lytic bone lesion with well-

defined (not irregular) borders and 

surrounding reactive sclerosis. 
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HYPERKALEMIA 

(HrK) 

Succinylcholine is a depolarizing neuromuscular blocker that works by binding to 

postsynaptic acetylcholine receptors to trigger influx of sodium ions and efflux of 

potassium ions through ligand-gated ion channels; depolarization occurs and 

temporary paralysis ensues (delayed repolarization of the skeletal muscle 

membrane). Succinylcholine is often used during rapid-sequence intubation as it has 

a rapid onset (45-60 seconds) and offset (6-10 minutes) of action. However, in 

certain patients it can cause life-threatening cardiac arrhythmia due 

to severe hyperkalemia. 

A patient has experienced an extensive skeletal muscle CRUSH injury, which places 

him at risk for hyperkalemia due to skeletal muscle cell lysis (rhabdomyolysis). In 

addition, skeletal muscle injury leads to upregulation of postsynaptic acetylcholine 

receptors, which can result in massive efflux of potassium following administration of 

succinylcholine. Other relevant conditions that cause upregulation of acetylcholine 

receptors include BURN injury, disuse muscle ATROPHY, and DENERVATION (eg, 

stroke, GBS, critical illness polyneuropathy).  

To avoid life-threatening hyperkalemia in such 

settings, nondepolarizing neuromuscular blocking agents (eg, vecuronium, 

rocuronium) should be used as they do not affect postsynaptic ligand-gated 

ion channels. 

………. 

Halothane can lead to acute liver failure due to production of hepatoxic intermediary 

compounds; therefore, it is now rarely used. Adult women are at greatest risk of 

developing halothane-associated liver toxicity. 

Etomidate inhibits 11β-hydroxylase and can lead to adrenal insufficiency. The 

elderly and patients with critical illness (eg, sepsis) are typically susceptible. 

Nitrous oxide (N2O) inactivates vitamin B12, leading to inhibition of methionine 

synthase activity; subsequent neurotoxicity (eg, peripheral neuropathy) can result in 

patients with preexisting vitamin B12 deficiency. 

Severe HoTN due to myocardial depression is a common adverse effect of 

propofol. Therefore, propofol should be avoided or used with extreme caution in 

patients with ventricular systolic dysfunction. 
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OSTEONECROSIS 
Avascular necrosis (AVN) 

Etiology 

• Steroid use 

• Alcohol abuse 

• SLE 

• APLAS 

• Hemoglobinopathies (eg, sickle cell) 

• Infections (eg, osteomyelitis, HIV) 

• Renal transplantation 

• Decompression sickness 

Clinical manifestations 

• Groin pain on weight bearing 

• Pain on hip abduction & internal rotation 

• No erythema, swelling, or point tenderness 

Laboratory findings 
• Normal WBC count 

• Normal ESR & CRP 

Radiologic imaging 
• Crescent sign seen in advanced stage 

• MRI is most SN modality 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 

A patient with progressive hip pain in the setting of chronic glucocorticoid use 

(dorsocervical fat pad, moon facies, glucocorticoid myopathy) has typical features 

of osteonecrosis (AVN) of the femoral head. Osteonecrosis occurs in disorders that 

disrupt the circulation of bone through micro-occlusion, abnormal endothelial 

function, or increased intraosseous pressure. It is a common complication of long-

term glucocorticoid use, possibly due to effects on osteocytes or abnormal plasma 

lipid levels causing microemboli. Osteonecrosis causes bone and BM infarction. 

Abnormal bone remodeling subsequently results in trabecular thinning and collapse 

over months to years. 

Osteonecrosis of the femoral head is characterized by pain in the groin, thigh, or 

buttock that is worsened by activity and relieved by rest. Progression of the disease can 

lead to reduced range of motion (usually abduction and internal rotation), rest pain, 

and joint instability. In the first few months, x-rays are often normal, and MRI is a 

more sensitive test. 

……… 

Septic arthritis can occur in the hip from hematogenous seeding or direct extension of 

a regional infection (eg, diverticulitis). Most patients have systemic symptoms (eg, 

fever) and an acute course over days. 

Osteoarthritis of the hip is uncommon in patients age <40 unless there is antecedent 

trauma or a systemic disorder that causes premature joint degeneration (eg, 

hemochromatosis). 
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A patient has features typical of osteonecrosis (aseptic necrosis) of the femoral 

head, including progressive hip pain, limited internal rotation and 

abduction, unremarkable x-rays (can remain normal for months), and normal 

inflammatory markers (eg, ESR). Osteonecrosis is caused by occlusion of end 

arteries supplying the femoral head, leading to necrosis and collapse of the 

periarticular bone and cartilage. 

Osteonecrosis is common in patients with sickle cell disease due to disruption of 

microcirculation in the bone by sickling as well as increased intraosseous pressure due 

to bone marrow hyperplasia. The femoral head has 2 main sources of blood - the 

ascending arteries and the foveal artery, which lies within the ligamentum 

teres. The foveal artery is patent early in life, but may become obliterated in older 

patients. For this reason, aseptic necrosis of the femoral head is uncommon in children 

but the risk rises in older patients. 

…. 

Osteomyelitis is a recognized complication of sickle cell disease, and is usually due to S 

aureus or Salmonella. It is MC in children, often multifocal, and typically accompanied 

by fever, malaise, and elevated ESR. 

N gonorrhoeae can cause acute purulent arthritis (usually without associated skin 

lesions or fever).  However, involvement of the distal large joints (eg, knees, wrists, 

ankles) is more common, and it would usually be associated with elevated ESR. 

Features that suggest drug-seeking behavior include "lost" or "stolen" 

medication, premature refill requests, and pain inconsistent with examination findings 

or known pathology.   

OSTEOPOROSIS 
Secondary causes of osteoporosis 

Endocrine 

• HypERthyroidism 

• HPTH 

• HypERcortisolism 

• HypOgonadism 

Metabolic/ 

nutritional 

• Calcium &/or vitamin D deficiency 

• Eating disorders 

Gastrointestinal/ 

hepatic 

• Malabsorption (eg, celiac disease, Crohn disease) 

• Chronic liver disease 

Renal 
• Chronic kidney disease (CKD) 

• Renal tubular acidosis (RTA) 

Medications 

• Glucocorticoids 

• Phenytoin, carbamazepine (CBZ) 

• Proton pump inhibitors (PPIs) 
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Other 

• Inflammatory disorders (eg, RA) 

• Multiple myeloma (MM) 

• Alcoholism 

• Immobilization 

This patient has a distal radius (Colles) fracture after falling on his outstretched hand 

(FOOSH). Significant fracture due to a ground-level fall is uncommon and often 

indicates underlying bone fragility due to osteoporosis. The MCC of osteoporosis is 

declining estrogen levels in women after menopause; the risk is significantly lower in 

men, and osteoporosis in a young or middle-aged man suggests the presence of a 

secondary cause. 

Bone loss is very common in patients with celiac disease, largely due 

to malabsorption of vitamin D (impaired absorption of fat-soluble vitamins) and 

resultant secondary HPTH (SHPTH). Bone disease may present as (otherwise) asx 

osteopenia/osteoporosis or as osteomalacia with bone pain, muscle weakness, and 

impaired ambulation. Laboratory evaluation shows low serum 25-hydroxyvitamin D and 

elevated PTH levels. ALP may be elevated, and hypocalcemia and 

hypOphosphatemia may be observed in severe cases. 

………. 

The prevalence of osteoporosis increases with age, but in men it is usually seen at age 

>65. The risk in middle-aged men is low. 
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The risk of osteoporosis is increased in patients with low (NOT NORMAL) body weight 

(BMI <18.5 kg/m2), likely due to decreased mechanical stress on the skeleton and 

comorbid conditions that contribute to both weight loss and osteoporosis (eg, 

smoking, anorexia nervosa).   

The prevalence of both hypertension and osteoporosis increases with age, and the 

conditions often coexist. However, hypertension does not contribute to osteoporosis, 

and thiazide diuretics, commonly used in hypertension, may decrease the risk by 

reducing renal excretion of calcium. 

Hyperthyroidism can increase the risk of osteoporosis due to accelerated bone 

turnover. Hypothyroidism is not a major risk factor unless thyroid hormone is 

chronically over-replaced. 

ANOREXIA 

NERVOSA 
Anorexia nervosa 

Clinical 

features 

• BMI <18.5 kg/m2 

• Fear of weight gain, distorted body image 

Medical 

complications 

• Decreased bone mineral density, osteoporosis 

• Amenorrhea 

• Lanugo, hair loss, dry skin 

• Gastroparesis, constipation 

• Enlarged parotid glands (if binge/purge type) 

• Hypotension, hypothermia, bradycardia 

• Cardiac atrophy, arrhythmias 

Low body weight (BMI <18.5 kg/m2), stress fracture, and distress in response to the 

recommendation to limit his physical activity are concerning for anorexia nervosa 

(AN).  Although AN is more common in female patients, male patients are also 

affected and at risk for bone loss.  Decreased bone mineral density, which is caused 

by a number of factors (eg, endocrine abnormalities, hypercortisolism, growth hormone 

resistance), results in an increased risk of bone fractures.  Other medical complications 

associated with AN include bradycardia, hypotension, and cardiac atrophy. 

The most important next step in management of this patient is to obtain 

a comprehensive dietary history. Caloric intake and meal patterns, attitudes about 

food and weight, and history of bingeing and efforts to control weight with 

compensatory behaviors (eg, exercise, fasting, self-induced vomiting, misuse of 

laxatives, diuretics) should be assessed. In addition, AN in male patients may present 

with a focus on muscularity rather than thinness. In these cases, dietary history may 

reveal dietary restrictions aimed at muscle building and the use of protein 

supplements at the expense of balanced nutrition. 

…… 

Advising participation in another sport would not treat an underlying eating disorder. 
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Although exogenous steroid use (eg, androgen) can predispose to decreased bone 

mineral density and fractures, it is typically associated with increased muscle strength 

and mass, and other typical signs of steroid use could be seen (eg, hypertension, acne, 

gynecomastia, testicular shrinkage). Obtaining a dietary history would take priority 

in a patient with significantly low body weight and no other signs of steroid use. 

Hyperthyroidism can result in decreased bone mineral density and weight loss. 

However, these symptoms are typically accompanied by increased appetite and signs 

of sympathetic hyperstimulation such as tachycardia, hypertension, heat intolerance, 

tremor, and hyperreflexia. 

The initial management of small tibial stress fractures includes rest, analgesia, and 

stabilization with a splint or brace if necessary.  Surgical intervention could be 

considered for severe fractures or for lack of healing or severe pain despite 

conservative treatment. 

OSTEOMYELITIS 
Chronic osteomyelitis 

Mechanisms 

• Hematogenous seeding 

• Extension from infection in adjacent structure (e.g., diverticulitis) 

• Direct inoculation (eg, compound fracture, bite wound) 

Pathogens 

• S aureus (MC) 

• Coagulase-negative staphylococci (CoNS) 

• Polymicrobial 

Risk factors 

• Surgical hardware/instrumentation 

• DM 

• Impaired circulation or sensation in the limb 

Clinical 

features 

• Persistent s/s (e.g., pain, swelling, chronic wound) 

• Sinus tract formation 

• Nonunion of fracture 

Diagnosis 

• Positive probe-to-bone test 

• Imaging: lytic lesion with loss of cortical & trabecular bone, surrounding 

sclerosis, periosteal thickening 

• Bone biopsy for culture 

Management 
•  Surgical debridement 

• Antibiotics (prolonged course) 

A patient has a tibial fracture complicated by nonunion, defined as failure of a fracture 

to achieve radiographic or clinical evidence of union within an adequate time frame 

(eg, 6 months for long bone shaft fractures). Risk factors for nonunion include 

impaired blood flow (eg, smoking, arterial atherosclerosis), certain medications (eg, 
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systemic glucocorticoids), metabolic disorders (eg, DM, hypothyroidism), and 

infection (eg, osteomyelitis). 

Acute osteomyelitis typically presents with local pain, erythema, and 

fever over a few days or weeks. However, if the bony infection is not 

completely eradicated, it can lead to a chronic, indolent infection 

(ie, chronic osteomyelitis) with necrosis and fragmentation 

(sequestrum) of the bone. Chronic osteomyelitis is a common 

complication of high-velocity tibial fractures because the bony 

fragments are often exposed and the blood supply may be disrupted by 

trauma. 

A sinus tract with a persistently draining wound, strongly suggests 

chronic osteomyelitis. Intermittent pain and swelling may occur; 

however, fever and leukocytosis are usually less prominent. The 

diagnosis is suggested by this patient's x-ray, which 

shows fragmentation of the bone and ragged, irregular fracture lines. ESR and CRP 

are often elevated.  

OPEN bone biopsy is preferred over percutaneous aspiration for microbiologic 

sampling. 

Culture of sinus tracts generally has poor SN and SP.  

Surgical debridement of the infected and necrotic bone is required for definitive 

management. 

……….. 

Amputation is often required for diabetic patients with ulcers that do not heal due to 

impaired blood flow.  However, this patient's sinus tract is caused by chronic 

osteomyelitis, and aggressive treatment of the infection may allow limb salvage. 

A CTA to assess vascular status is indicated for patients with fractures associated with 

absent distal pulses. Although violent fractures can cause disruption of the tibial blood 

flow despite palpable distal pulses, other vascular signs (eg, pallor or mottling of the 

skin, decreased sensation) are usually present. 

Surgical fixation with insertion of additional hardware without first eliminating the 

infection would likely result in infection of the hardware. Once the infection is fully 

eradicated, additional orthopedic fixation could be considered. 

Silver sulfadiazine and skin grafting are often used for burn wounds. These superficial 

interventions would not treat the deep infection. 
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Osteomyelitis in children 

Pathogenesis 
• Hematogenous spread 

• S aureus MCC 

Clinical features 

• Fever, irritability 

• Limited function (eg, limp) 

• Bony tenderness, swelling 

Diagnosis 

• Elevated ESR, CRP, WBC count 

• Blood culture 

• X-ray (often normal), MRI 

• Definitive: Bone biopsy/culture 

Treatment • Antistaphylococcal antibiotic (eg, vancomycin) 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; 

WBC = white blood cell. 

Fever, leg pain, and refusal to bear weight are concerning for acute osteomyelitis. 

Although trauma (eg, surgery, injury) can sometimes introduce infection to bone, in 

children osteomyelitis is MCly caused by hematogenous spread.  Bacteria (typically S 

aureus) travel through the bloodstream and seed the well-vascularized metaphysis of 

long bones (eg, femur), resulting in focal BM infection. Inflammation compromises 

blood flow, allowing the infection to penetrate the bony cortex and cause necrosis. 

Signs of bony inflammation include fever and pain (which may initially be referred to 

the knee) as well as swelling, erythema, and point tenderness over the affected 

area. Inflammatory markers are typically elevated and blood culture can help 

determine the infectious etiology. Radiographs may be normal initially or 

reveal periosteal elevation (due to subcortical purulence) or 

cortical thickening. Although inflammation on MRI typically confirms the 

diagnosis, biopsy and culture of the infected bone is the gold standard for diagnosis.  
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Treatment is with antistaphylococcal antibiotics (eg, vancomycin).

 

……………… 

AVN of the femoral head, or LCP disease, presents with hip (or referred knee) pain and 

a limp.  Patients are afebrile and have limited range of motion of the hip without soft-

tissue swelling on examination. 

Decreased mineralization of bone is seen in rickets and can lead to generalized, chronic 

bone pain and bowing.  Patients are at increased risk for fracture, not osteomyelitis. 

Ewing sarcoma is a malignant degeneration of bone commonly found in the femoral 

diaphysis.  Findings include localized pain and swelling; however, symptoms typically 

present over weeks to months and are often worse at night. 

A patient has vertebral osteomyelitis. Injection drug users, patients with HbS, 

and immunosuppressed patients are at highest risk for osteomyelitis. The spine is a 

frequent site of osteomyelitic infection in IVDU. In this group, S aureus is the 

MC pathogen, but infections with gram-negative organisms also occur. 
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Most cases of vertebral osteomyelitis are chronic (>6 weeks) and insidious with 

minimal symptoms. Many patients have back pain unrelieved by rest; fever is present in 

<50%. Physical examination often shows few findings, but tenderness to gentle 

percussion over the spinous process of the involved vertebra can be an important 

clue.  

WBCs may be elevated or normal. Platelet count is often high as a marker of 

inflammation/stress. The ESR is often significantly elevated (>100 mm/hr). MRI is the 

most SN diagnostic study.  

Treatment is long-term IV antibiotics with or without surgery. 

……. 

Although prostate cancer is a possibility, a young age, localized pain on palpation, lack 

of night pain, and lack of urinary symptoms make this a less likely diagnosis. 

Vertebral compression fractures can cause local tenderness to palpation, but this 

usually occurs in elderly patients with a history of osteoporosis. (Mets → no 

tenderness??) 

CHARCOT JOINT 
Charcot joint (neurogenic arthropathy) 

Risk factors 

• Diabetic neuropathy 

• Other peripheral neuropathy (eg, vitamin B12 deficiency) 

• Spinal cord injury 

• Syringomyelia 

• Tabes dorsalis (tertiary syphilis) 

Pathogenesis 

• Impaired sensation & proprioception 

• Altered weight bearing & recurrent trauma 

• Acute inflammatory response 

Clinical 

manifestations 

• Impaired ambulation 

• Foot & ankle deformity (swelling, collapsed arch, decreased range of 

motion) 

• Mild pain 

• X-ray: bone & joint destruction, fragmentation, subluxation/dislocation 

Management 
• Mechanical offloading & correction of joint mechanics (eg, casting, 

orthotics) 
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A patient has destruction and collapse of the ankle joint and arch consistent with 

neurogenic arthropathy (Charcot joint).  Neurogenic arthropathy is due to impaired 

sensation and proprioception in the foot, leading to altered weight bearing, 

mechanical stresses, and recurrent trauma.  It is most commonly seen in diabetic 

peripheral neuropathy, other neuropathies (eg, vitamin B12 deficiency), syringomyelia, 

spinal cord injury, and tabes dorsalis. 

Neurogenic arthropathy causes difficulty in weight bearing and ambulation.  Patients 

may also have acute inflammation (eg, redness, swelling) following minor 

trauma.  However, pain is mild due to the underlying loss of sensation.  Examination 

shows skeletal deformity, skin calluses, and neuropathic ulcers. 

Laboratory tests in neurogenic arthropathy, including blood counts, inflammatory 

markers (eg, CRP), and synovial fluid analysis, are typically normal. X-rays show bony 

destruction (eg, deformity, fragmentation), decreased bone mass, osteophyte 

formation, and loss of joint spaces. Management 

involves casting and orthotic footwear to assist weight bearing and decrease 

further trauma. 

……… 

 Septic arthritis causes acute fever, redness, swelling, and joint 

pain. Osteomyelitis can present as a chronic, indolent infection, 

but is typically seen in association with a neuropathic ulcer with 

sinus tracts or exposure of the underlying bone; x-ray shows bone 

necrosis with surrounding sclerosis and periosteal thickening, 

rather than collapse of the joint. 

RA typically presents as a symmetric, polyarticular arthritis, and 

most patients have upper extremity (eg, hands, wrists) 

involvement. X-rays reveal periarticular osteoporosis, joint 

erosions, and joint space narrowing. 
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////////////////////////////////OPHTHALMOLOGY//////////////////////////////// 
GLAUCOMA 

Angle-closure glaucoma (ACG) 

Clinical 

features 

• Symptoms: headache, ocular pain, nausea, decreased visual acuity 

• Signs: conjunctival redness; corneal opacity; fixed, mid-dilated pupil 

Diagnosis 
• Tonometry (measures intraocular pressure) 

• Gonioscopy (measures corneal angle) 

Treatment 

• Topical therapy: multidrug topical therapy (eg, timolol, pilocarpine, 

apraclonidine) 

• Systemic therapy: acetazolamide (consider mannitol) 

• Laser iridotomy 

A patient has acute angle-closure glaucoma (ACG) presenting with headache, ocular 

pain, nausea, and decreased visual acuity. ACG is characterized by narrowing or 

closure of the anterior chamber angle, leading to decreased aqueous outflow and 

elevated intraocular pressure (IOP). Examination findings include conjunctival 

injection; corneal edema; palpable firmness of the eyeball; and a fixed, mid-dilated 

pupil. The diagnosis is confirmed by gonioscopy to visualize the corneal angle and/or 

tonometry to measure IOP. 

Initial management is directed at rapidly lowering IOP. Combination therapy with 

multiple topical agents is recommended; a typical regimen includes timolol (which 

reduces aqueous production), apraclonidine (which decreases aqueous production 

and increases outflow), and pilocarpine (which causes ciliary muscle contraction to 

open the trabecular meshwork at the corneal angle) eye drops. In addition, oral or 

intravenous acetazolamide is recommended to rapidly reduce further production of 

aqueous humor. Subsequently, laser iridotomy can facilitate aqueous outflow and 

provide definitive management. 
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…………… 

Pupillary dilation (eg, dilated funduscopic examination) narrows the corneal angle and 

can precipitate or worsen ACG. Therefore, mydriatic drops (eg, phenylephrine, 

cyclopentolate) should not be given in patients with ACG. 

Fluorescein dye can be instilled onto the surface of the eye to facilitate inspection of 

the cornea (eg, foreign body, corneal abrasion, keratitis). Systemic administration of 

fluorescein can be used to inspect the retinal circulation (ie, fluorescein 

angiography). These techniques are not helpful in the diagnosis of ACG. 

High-dose systemic glucocorticoids (eg, methylprednisolone) are indicated for the 

treatment of anterior ischemic optic neuropathy (AION) in giant cell (temporal) arteritis 

(GCA). They are also used in patients with optic neuritis (eg, due to MS). Although 

these conditions can cause various combinations of headache, ocular pain, and vision 

loss, this patient's conjunctival redness, mid-dilated pupil, and associated nausea are 

more consistent with ACG. 

Ophthalmic zoster (which is treated with valacyclovir) presents with eye pain, 

conjunctivitis, and corneal ulcers. It is usually associated with a vesicular rash in the 

distribution of the cutaneous branch of the first division of the trigeminal nerve [CN V]. 

Headache and retching are more typical of ACG. 

A patient has developed impaired 

vision while receiving glucocorticoid 

eyedrops (ie, prednisolone), for 

anterior uveitis, suggesting possible 

steroid-induced open-angle 

glaucoma (OAG). OAG is a type of 

optic neuropathy associated with 

increased intraocular pressure (IOP). 

Topical glucocorticoid 

eyedrops and systemic 

glucocorticoids can raise IOP due to 

decreased outflow of aqueous 

humor via drainage channels in the 

anterior chamber, possibly worsened 

by the swelling of structures (eg, 

choroid, lens) in the posterior 

chamber. 

OAG is characterized by insidious loss of peripheral vision related to atrophy of the 

optic nerve head; signs include enlargement of the optic cup and increased cup/disc 

ratio (ie, "cupping" of the optic disc), but this is a late finding and may not be 

immediately apparent. However, patients with steroid-induced OAG may also develop 

central blurriness early in the course due to corneal edema. Chronic use of 
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glucocorticoids can also cause subcapsular cataracts, although this is not yet seen in 

this patient. 

Elevated IOP in OAG can be documented with tonometry. Tonometry measures 

deformation of the cornea in response to applied (mechanical or pneumatic) 

pressure. Patients with suspected OAG should also receive assessment of peripheral 

fields using automated test devices (manual visual field testing by opposition has 

low sensitivity for OAG). 

……… 

Fluorescein dye can be instilled onto the surface of the eye to facilitate inspection of 

the cornea in patients with an ocular foreign body, corneal abrasion, or 

keratitis.  These conditions are typically associated with eye pain, irritation, tearing, or 

redness. 

MRI of the brain can detect signs of MS. However, optic neuritis presents with ocular 

pain, acute vision loss, and an afferent pupillary defect. 

Untreated steroid-induced OAG can lead to permanent vision loss and therefore needs 

careful confirmation.  Observation without testing is not appropriate. 

HYPERTHYROIDIS

M 

This patient has clinical features 

of hyperthyroidism (ie, weight 

loss, tachycardia) with proptosis 

and impaired extraocular 

motion (decreased 

convergence, diplopia) 

consistent with Graves ophthalmopathy. Other common symptoms include irritation 

(eg, gritty or sandy sensation), redness, photophobia, pain, and 

tearing. Ophthalmopathy in Graves disease is typically diagnosed at the same time as 

hyperthyroidism but may occur before or after the onset of hyperthyroidism. Risk 

factors include female sex, advancing age, and smoking. 

In Graves disease, thyrotropin (TSH) receptor autoantibodies (TRAB) stimulate thyroid 

hormone production, resulting in hyperthyroidism. Thyroid hormone increases 

sensitivity to catecholamines, and thyrotoxicosis of any etiology may cause lid lag 

and retraction due to sympathetic activation and contraction of the superior tarsal 

muscle. However, true exophthalmos with impaired extraocular motion is seen only in 

Graves disease and is due to T cell activation and stimulation of orbital fibroblasts and 

adipocytes by TRAB, resulting in orbital tissue expansion and lymphocytic infiltration. 
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…….. 

Brain stem dysfunction can cause diplopia but not proptosis. Furthermore, because 

many neural tracts are tightly packed in the brain stem, other neurologic findings (eg, 

weakness, sensory deficits, altered sensorium) are usually present. 

Myasthenia gravis (MG): Ocular involvement may cause fluctuating diplopia and 

ptosis. Lambert-Eaton myasthenic syndrome (LEMS) is a paraneoplastic syndrome that 

may also cause diplopia. However, ocular involvement by LEMS is less common than 

involvement of the proximal limb muscles, and neither MG nor LEMS would cause 

ocular irritation, painful movement, or proptosis. 

////////////////////////////////NERVOUS SYSTEM///////////////////////////////// 
Malignant 

hyperthermia 
Malignant hyperthermia 

Epidemiology 
• Genetic mutation alters control of intracellular calcium 

• Triggered by volatile anesthetics, succinylcholine, excessive heat 

Manifestations 

• Masseter muscle/generalized rigidity 

• Sinus tachycardia 

• Hypercarbia resistant to increased minute ventilation 

• Rhabdomyolysis 

• Hyperkalemia 

• Hyperthermia (late manifestation) 

Treatment 

• Respiratory/ventilatory support 

• Immediate cessation of causative anesthetic 

• Dantrolene 

This patient developed tachycardia, dyspnea, generalized muscle rigidity, and dark 

urine soon after general anesthesia, raising strong suspicion for malignant 

hyperthermia (MH). MH is an autosomal dominant or sporadic skeletal muscle 

receptor disorder marked by excessive calcium release following exposure to 

succinylcholine or a volatile anesthetic (eg, halothane). 

In MH, sustained muscle contraction leads to: 

• hypercarbia (due to increased levels of cellular metabolism) that does not 

improve with increased minute ventilation (tachypnea) 

• sinus tachycardia 

• masseter/generalized muscle rigidity 

• myoglobinuria, as seen in this patient with dark urine (due to muscle 

breakdown) 

• hyperthermia (late manifestation due to the sustained contractions generating 

more energy than the body can dissipate; not usually present initially). 
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Most cases arise shortly after induction or during maintenance of anesthesia, but 

symptoms can occur soon after anesthetic cessation.  Urgent treatment 

with dantrolene (a skeletal muscle relaxant) and supportive care are required to 

prevent death. 

DIC can be due to ABO-incompatible blood transfusion but is most common with 

infection, malignancy, trauma, and obstetric complications.  It generally presents with 

bleeding symptoms such as oozing from catheters, drains, or incisions.  Muscle rigidity 

would be atypical. 

Neuroleptic malignant syndrome (NMS) is often associated with rigidity, 

myoglobinuria, tachypnea, and tachycardia.  However, it is caused by administration of 

a neuroleptic agent (eg, haloperidol, fluphenazine), not by surgery or surgical 

anesthesia.  In addition, most cases progress over a few days, not minutes. 

PE is a common complication of surgery and is frequently associated with sinus 

tachycardia and dyspnea.  However, most cases occur >24 hours after surgery (not 

immediately) due to immobility.   

TRALI usually presents during or shortly after blood transfusion with acute dyspnea, 

hypoxia, and lung infiltrates.   

CNS TUMORS GBM: MC brain malignancy. The CT/MRI findings of a butterfly 

appearance with central necrosis is classic for glioblastoma, and the heterogenous, 

serpiginous contrast enhancement is typical of a high-grade (eg, grade IV) astrocytoma 

such as a glioblastoma. 

……………… 

Patients with brain abscess usually have fever, acute onset of symptoms, and evidence 

of a systemic infectious process.  On neuroimaging, there is often thick and diffuse 

contrast enhancement resulting in a ring (an inflammatory capsule due to blood-brain 

barrier breakdown). 

Patients with brain metastases usually have a duration of symptoms of less than 2 

months.  The site of metastasis is the gray-white junction or watershed zones.  Brain 

metastases are usually multifocal and spherical in shape. 

Patients with low-grade (rather than high-grade) astrocytoma usually present with 

seizures, and have a longer duration of symptoms.  Furthermore, contrast enhancement 

is less likely. The diagnosis of meningioma is confirmed intraoperatively and the 

treatment of choice in symptomatic patients is typically complete resection as this 

leads to a cure in most individuals. 

CTX is not considered first-line treatment for meningioma.  Chemotherapy may be 

coupled with surgical resection and radiation in patients with highly malignant primary 

brain tumors (eg, glioblastoma multiforme, medulloblastoma).  It can also be 
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considered in patients with highly chemosensitive metastatic brain disease (eg, due to 

testicular germ cell tumor). 

Whole brain radiation is not indicated for the treatment of meningioma; rather, it is 

usually considered for the treatment of diffuse metastatic brain disease.  Focused 

tumor radiation (stereotactic radiosurgery) may be considered for partially resected or 

unresectable meningiomas. 

Meningioma: benign, middle age to elderly women.  

Pituitary apoplexy: typically involves sudden hemorrhage into an enlarged pituitary 

adenoma (eg, prolactinoma).  Most cases occur without a clear precipitating cause, 

although size appears to be a risk factor, possibly due to the expanding mass 

outgrowing or compressing its blood supply. 

Bleeding into the tight anatomic space of the sella turcica can cause sudden-onset, 

severe headache as well as visual disturbances (eg, diplopia, bitemporal hemianopsia) 

due to compression of the oculomotor nerves or optic chiasm.  In addition, there is 

typically loss of all pituitary function; in the acute setting the loss of ACTH is most 

important and can lead to adrenal crisis (acute adrenal insufficiency). 

Cortisol helps maintain vascular tone by potentiating the vasoconstrictive effects of 

catecholamines (eg, norepinephrine).  In the absence of ACTH, the adrenal 

cortex ceases production of cortisol and severe hypotension and distributive 

shock can develop.  Hypoglycemia may also be present.  Treatment involves rapid 

volume resuscitation and prompt administration of IV glucocorticoids (eg, 

hydrocortisone, dexamethasone).  Neurosurgical intervention may also be necessary. 

DA agonists (eg, cabergoline, bromocriptine) are used as initial treatment for 

prolactinoma.  These drugs are not known to precipitate pituitary apoplexy. 

Neurogenic shock results from loss of sympathetic tone due to spinal cord 

injury.  Patients develop severe hypotension, but it is usually accompanied by 

bradycardia rather than tachycardia.  Neurogenic shock is extremely unlikely in a 

patient with normal strength and sensation in all extremities. 
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TRAUMATIC 

BRAIN INJURY 

(TBI) 

/////////////////// 

 

***** 

A patient presents after a trauma with obtunded mental status and multiple 

ecchymoses on the chest and 

abdomen. All trauma patients should 

be first assessed using the GCS, 

which estimates the severity of the 

patient's neurologic injury for 

triage. The GCS can also give some 

prognostic information when used 

in conjunction with the patient's age 

and presence of concomitant 

adverse clinical findings, such as 

hypoxia, cardiovascular 

compromise, increased ICP, and 

radiographic evidence of a midline 

shift of the brain. alculation of GCS 

score is shown below. 

The GCS is used to predict the 

prognosis of coma and other medical conditions, such as bacterial meningitis, TBI, 

and SAH. However, the GCS is not used to diagnose coma in a patient. Findings used 

to diagnose coma include impaired brainstem activity (e.g., disruption of the pupillary 

light, extraocular, and corneal reflexes), motor dysfunction (e.g., decorticate or 

decerebrate posturing), and impaired LOC. 

………… 

Exaggerated DTRs can be seen in locked-in syndrome, which mimics coma but is due 

to an ischemic or hemorrhagic stroke of the brainstem area.  Patients have total 

paralysis of the limbs and an inability to speak, retain cognition and alertness, and 

can only communicate with their eyes. 

The gag reflex is tested to evaluate for proper cranial nerve function and swallowing 

mechanism to prevent foreign objects from entering the pharynx, larynx, or trachea. Up 

to 20% of the normal patients can have an absent gag reflex. This is not used as a 

test in the GCS. 

SPINAL CORD 

INJURIES (SCI) 

Neurogenic shock: Acute spinal cord injury is generally associated with an initial period 

(several minutes) of massive sympathetic stimulation (leading to hypertension and 

tachycardia) due to release of norepinephrine from the adrenal glands. 

Quickly thereafter, sympathetic tone plummets due to injury to the descending spinal 

tracts that carry signals from the brainstem to the preganglionic sympathetic neurons 

in the lateral horn of the spinal cord (at levels T1-L2).  This results in unopposed 

parasympathetic stimulation (carried by the intact vagus nerve), leading 

to hypotension and hypothermia from peripheral vasodilation and bradycardia. 
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Neurogenic shock often lasts 1-5 weeks before improving, but patients with spinal cord 

injury are at increased risk for hypotension, bradycardia, and hypothermia due to long-

standing reduced sympathetic tone. 

This patient with C6 paraplegia had severe hypertension, flushing, diaphoresis, and 

bradycardia in the setting of urinary retention (due to an occluded urinary 

catheter).  This presentation suggests autonomic dysreflexia, a potentially life-

threatening complication of spinal cord injury (SCI) above T6.  In an intact spinal cord, 

sympathetic activity is modulated by higher-level neurons; however, SCI results in loss 

of modulatory activity below the lesion.  Noxious stimuli (eg, urinary retention, 

constipation, pressure ulcers) can precipitate an unregulated sympathetic response, 

leading to vasoconstriction and severe hypertension.  Above the lesion, a 

compensatory parasympathetic response causes diaphoresis, 

flushing, bradycardia, and nasal congestion; vasodilation occurs but cannot overcome 

the sympathetic drive to normalize systemic pressure. 

Severe disease can result in intracranial hemorrhage or progressive bradycardia with 

cardiac arrest.  Management includes close monitoring of blood pressure and placing 

the patient in an upright position to encourage orthostatic blood pressure 

reduction.  A search for precipitating events should ensue; tight-fitting clothes should 

be removed, and the patient should be evaluated for urinary retention, fecal impaction, 

or pressure sores.  Short-duration antihypertensives (eg, nitrates, hydralazine) may be 

indicated for blood pressure control. 

…………… 

Carotid sinus hypersensitivity, which manifests as significant drops in heart rate (ie, 

pauses) and blood pressure (>50 mm Hg) following carotid massage, typically presents 

with lightheadedness or syncope after carotid manipulation in older patients with 

atherosclerotic disease. . 

Pheo: patients are typically tachycardic rather than bradycardic, and perspiration would 

occur throughout the body, not just above the SCI.   

Peripheral autonomic neuropathy is common in patients with diabetes; depending on 

the organs involved, hyperhidrosis, hyperthermia, skin changes, gastroparesis, and 

bladder dysfunction can occur.  However, cardiovascular involvement typically causes 

tachycardia and orthostatic hypotension; additionally, this patient does not have a 

history of diabetes. 

Spinal shock occurs immediately after spinal cord injury and is characterized by flaccid 

paralysis with loss of reflexes; HoTN and bradycardia may also occur.  It typically lasts 

days to weeks, then progresses to the spastic paraparesis more common in SCI. 
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-  Central cord syndrome 

(CCS) typically occurs 

with hyperextension injuries in elderly 

patients with pre-existing degenerative 

changes in the c-spine. CCS is 

characterized by weakness that is more 

pronounced in the upper 

extremities than the lower.  This unique 

motor deficit occurs because the motor 

fibers serving the arms are closer to the 

central part of the corticospinal tract.  A 

patient with CCS may also have occasional 

selective loss of pain and temperature 

sensation in the arms due to damage to 

the spinothalamic tract. 

All trauma patients should be evaluated for cardiorespiratory stability and have the 

spine immobilized until spinal injury has been ruled out.  Airway protection and 

mechanical ventilation are not needed if the patient is awake and has a normal 

respiratory examination.  Additional intravenous (IV) access, such as a femoral line, is 

not required in hemodynamically stable patients if adequate peripheral IV access is 

established. 

 In the absence of obvious pelvic injury and blood at the urethral meatus, such patients 

should have a urinary catheter placed to assess for urinary retention and prevent 

possible bladder injury from acute distension (which is likely causing the abdominal 

discomfort in this patient).  Imaging is then performed to diagnose and evaluate spinal 

cord damage.  Surgical intervention is indicated in patients with acute cord 

compression with neurologic defects or unstable vertebral fracture/dislocation.   

IV cefazolin is commonly used for antimicrobial prophylaxis before surgery to prevent 

wound infections.  It is usually given within 60 minutes of the procedure. 

Nasogastric tube placement is indicated for bowel obstruction, enteral nutrition, and 

gastric lavage but is not otherwise recommended for routine use.  This patient is alert, 

can swallow, and does not have an immediate need for nasogastric tube placement. 
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Syringomyelia: It is most commonly 

seen with Arnold-Chiari type 1 

malformations (extension of the 

cerebellar tonsils into the foramen 

magnum) but can also occur as a 

sequela of meningitis, inflammatory 

disorders, tumors, 

and trauma.  Symptoms may present 

months to years after the initial insult. 

It occurs MCly in cervical and thoracic 

segments. Expansion into the motor fibers in 

the ventral horns may result in progressive 

weakness and flaccid paralysis within the 

affected area.  Over time, central pain, 

incontinence, and lower extremity 

manifestations may also develop. 

The diagnosis is confirmed by MRI, which 

shows an intramedullary cavity.  Management 

usually requires surgical intervention (eg, shunt 

placement). 

 

A patient who fell onto his head resulting in an inability to move his legs and hands 

likely has cervical spine trauma. In addition, his tachypnea, use of accessory muscles, 

and increasing somnolence are concerning for hypercapnic respiratory failure due 

to diaphragmatic paralysis. After a high c-spine injury, patients are at risk for 

IMMEDIATE diaphragmatic paralysis because the diaphragm is innervated by cervical 

nerve roots from C3-C5. However, if the spinal cord is injured lower than C5, a 

DELAYED diaphragmatic paralysis may occur due to ascending edema. 

As in all trauma patients, primary survey includes assessment of the airway (A; in 

addition to B & C). In patients with impending respiratory failure, the best next step 

in management is orotracheal intubation, even with evidence of an unstable 

cervical spine injury, because this procedure can be rapidly performed and is relatively 

noncomplex. Typically, this is done with manual stabilization of the cervical spine to 

minimize neck movement during intubation. 

……………….. 

Nasotracheal intubation may be performed over a fiberoptic laryngoscope, or more 

often, the endotracheal tube is blindly passed through the nose and then direct 

laryngoscopy is performed to visualize the tube passing through the larynx. However, 

this adds unnecessary complexity (and increased time) to this patient's management, 
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does not decrease neck extension, and does not result in a safer airway than 

orotracheal intubation. 

Needle cricothyroidotomy can be performed when other, less invasive techniques of 

airway management have failed (or are likely to fail). It is used only temporarily until a 

more secure airway can be placed because it offers no airway protection from 

secretions, may lead to CO2 retention (and is particularly inappropriate in patients 

with hypercapnic respiratory failure), and gives less feedback about respiratory 

function (eg, ventilatory volumes, pressures, gas exchange). 

Noninvasive positive pressure ventilation (NIPPV; CPAP) is used primarily to improve 

oxygenation. This patient is likely hypercapnic due to diaphragm paralysis and requires 

improved ventilation rather than simply oxygenation. Noninvasive positive pressure 

ventilation also does not provide airway protection. 

Orotracheal intubation carries less risk (eg, bleeding, tracheal stenosis) and can be 

performed quicker than surgical tracheostomy; therefore, it is first-line management. 

In addition, the neck is often extended during tracheostomy, so this procedure would 

not necessarily prevent cervical spine movement. 

A patient who fell headfirst down a flight of stairs and landed on his head may have 

a cervical spine (CS) injury. 

Patients at high risk of CS injury (eg, high-energy mechanism, trauma causing 

concomitant closed head injury) automatically require CS imaging. Other patients, 

such as this one, who have a less severe trauma mechanism but some risk for CS 

injury are managed according to clinical decision rules such as the National 

Emergency X-Radiography Utilization Study (NEXUS) low-risk criteria. According to 

these criteria, CS imaging is necessary if any of the following is present: 

• Neurologic deficit 

• Spinal tenderness 

• Altered mental status (AMS; e.g., somnolence) 

• Intoxication 

• Distracting injury 

This patient is both somnolent and intoxicated; therefore, CS imaging is indicated. A CT 

scan of the CS without contrast is the preferred screening test to evaluate for CS 

injury, especially for fracture, because it is significantly more sensitive than plain 

radiography (ie, ~98% vs ~52% sensitivity). If none of the NEXUS criteria are present, 

then imaging is not required; a normal neurologic examination is sufficient to rule 

out CS injury and remove the collar. 

…………. 

Flexion and extension x-rays are lateral views taken during CS flexion and extension 

to assess for ligamentous injury. However, these views are not performed until after 
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a CS fracture has been ruled out (eg, with a negative CT scan) and can be performed 

safely only in alert, cooperative patients (vs this somnolent, intoxicated patient). 

MRI is not commonly performed as the primary screening test for CS injury; instead, 

it is typically performed when a CT scan suggests ligamentous or spinal cord injury, 

in order to better visualize the soft tissues. CT scan is quicker, cheaper, and better 

tolerated by patients than MRI. 

This patient's CT scan of the cervical spine 

demonstrates anterior subluxation of the C6 

vertebral body relative to C7, which is 

consistent with unilateral C6 facet 

dislocation. Cervical facet dislocation typically 

occurs with forced flexion of the cervical 

spine (eg, falling onto a flexed neck). A single 

facet is usually dislocated and results 

in radiculopathy of the corresponding nerve 

root. The following are the most commonly 

affected vertebral bodies: 

• C5/C6:  Results in C6 radiculopathy 

with weakness of wrist extension and 

numbness of the forearm and thumb. 

• C6/C7:  Results in C7 

radiculopathy with weakness of 

triceps extension and wrist flexion, as well as numbness of the index and 

middle finger. 

Bilateral dislocations are less common and usually present with significant spinal 

cord compression, often resulting in paralysis and UMN signs (eg, upgoing plantar 

reflex). Management includes spinal precautions (eg, neck stabilization) and surgical 

intervention. 

……… 

Although a burst fracture could cause radiculopathy and may often follow significant 

trauma, it typically occurs at L1.  In addition, a burst vertebral body is visible on CT 

scan. 

Cervical strain would cause neck pain but would not likely cause the FNDs or anterior 

dislocation of vertebral bodies seen on imaging. 

Cervical stenosis can cause radiculopathy and symptoms may be preceded by trauma; 

the anterior dislocation of C6 on CT scan is consistent with cervical facet dislocation, 

not cervical stenosis, which would demonstrate narrowing of the spinal canal. 
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Syringomyelia (fluid-filled cavity in the spinal cord) can occur as a result of trauma but 

typically presents months to years after the initial insult; symptoms typically include 

a capelike loss of pain and temperature sensation, which may be associated with 

flaccid paralysis. 

The ASA is particularly dependent on blood supply from the radicular arteries that 

originate from the thoracic aorta, such as the artery of Adamkiewicz.  Thoracic aortic 

surgery can result in reduced blood flow through the radicular arteries (eg, from aortic 

cross-clamping and/or systemic hypotension) and consequently lead to anterior spinal 

cord infarction. 

 

Lumbar 

plexopathy is a 

peripheral 

neuropathy 

characterized by 

asymmetrical focal 

weakness, 

numbness, and 

paresthesias due 

to involvement of 

multiple adjacent 

nerve roots. 

SPINAL CORD 

INJURIES 
Spinal cord compression 

Causes 

• Spinal injury (eg, motor vehicle crash) 

• Malignancy (eg, lung, breast, prostate cancers; myeloma) 

• Infection (eg, epidural abscess) 

Signs & 

symptoms 

• Gradually worsening, severe local back pain 

• Pain worse in the recumbent position/at night 

• Early signs: Symmetric lower extremity weakness, hypoactive/absent deep-

tendon reflexes (spinal shock) 

• Late signs: Bilateral Babinski reflex, decreased rectal sphincter tone, 

paraparesis/paraplegia with increased DTRs, sensory loss 

Management 

• Emergency MRI 

• IV glucocorticoids 

• Radiation-oncology & neurosurgery consultations 

A patient with advanced prostate cancer presents with subacute back pain that has 

now profoundly changed in severity.  Examination shows lower extremity motor 

weakness, hyperreflexia, and bladder dysfunction, raising concern for epidural 
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spinal cord compression (ESCC).  The thoracic (60%) and lumbosacral (30%) spine 

are the MC locations for ESCC.  Cancers that often metastasize to the spine include 

lung, breast, and prostate, as well as multiple myeloma. 

Early diagnosis of ESCC is crucial in preserving neurologic function; in fact, the primary 

determinant of outcome is the degree of neurologic involvement at the time of 

intervention.  Pain is typically the first symptom, often present for 1-2 months before 

additional symptoms appear.  Motor findings (bilateral weakness) and ataxia are 

common as the disease progresses.  Bowel and bladder dysfunction are late findings. 

Although imaging (MRI) plays an important role in the diagnosis of ESCC, IV 

glucocorticoids should be given without delay in a patient with suspected 

ESCC.  Glucocorticoids decrease vasogenic edema (caused by obstructed epidural 

venous plexus), help alleviate pain, and may restore neurologic function.  Once 

imaging confirms ESCC, neurosurgical consultation is typically required. 

……….. 

Analgesics and baclofen are used for muscular spasm.  Alpha blockers may help relieve 

bladder obstruction from an enlarged prostate.  This patient is manifesting signs of 

significant bilateral motor nerve involvement, making a muscular cause much less likely 

than a critical neurologic cause. 

Radiation to the spine is a useful intervention for painful spinal metastases.  It may 

play a role in this patient's treatment but requires imaging and 

scheduling.  Glucocorticoids should not be delayed. 

A radionuclide bone scan and skeletal survey (x-rays of major bones) can detect 

metastatic bone disease but do not provide useful information about compression of 

the thecal sac; therefore, they are not recommended for diagnosis of ESCC.  In general, 

glucocorticoids should not be delayed for imaging in this patient as the pretest 

probability of ESCC is quite high (given patient's neurologic findings, history of 

prostate cancer, and symptoms). 

CAUDA EQUINA 

SYNDROME (CES) 

Cauda equina syndrome (CES).  Most cases arise when a large, central lumbar disc 

herniation at the L4-S1 level bulges into the lumbar cistern and compresses multiple 

spinal nerve roots in the cauda equina. 

Injury to the cauda equina, which is composed of nerve roots for L2-L5, S1-S5, and the 

coccygeal nerve, usually results in severe back pain radiating into one or both legs 

and loss of lower extremity motor strength, sensation, and reflexes in the affected 

dermatomes.  Saddle anesthesiais highly suggestive of CES and reflects impingement 

of S2-S4 nerve roots; bladder (eg, urinary straining) and rectal sphincter paralysis can 

also occur due to damage to S3-S5 nerve roots.  Loss of ankle reflex indicates damage 

to S1-S2 nerve roots. 

Straight leg raise testing (worsened sciatic pain when straight leg is raised to 30-70 

degrees) is positive in >90% of those with acute lumbar herniation and may aid 
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diagnosis.  Confirmation requires 

urgent MRI of the lumbosacral 

spine.  Because patients with CES 

(particularly in the setting of 

bladder or rectal dysfunction) are 

at high risk for permanent 

neurologic sequelae, surgical 

decompression is then usually 

necessary. 

Acute lumbosacral radiculopathy 

is usually caused by disc herniation 

and is marked by impingement of 

≥1 lumbosacral nerve 

roots.  Although patients often 

have low back pain that radiates 

into one or both legs (and may 

occasionally have dermatomal 

motor weakness or loss of reflex), 

other neurologic issues such as 

saddle anesthesia and bowel/bladder dysfunction are generally absent (in contrast to 

CES).  Acute lumbosacral radiculopathy is typically managed with nonsteroidal anti-

inflammatory drugs, acetaminophen, and activity modification to lessen pain.  Physical 

therapy with graduated exercises may be recommended in some cases; prolonged 

bed rest and inactivity is not recommended and may worsen outcomes. 

SUBARACHNOID 

HEMORRHAGE 

(SAH) 

Subarachnoid hemorrhage (SAH) usually results from rupture of a saccular 

aneurysm and classically presents with a sudden-onset, severe headache, often 

called a thunderclap headache. The location of the headache can be highly variable, 

but it is commonly accompanied by vomiting and photophobia, and some patients 

may experience a brief loss of consciousness. Neck pain (or stiffness) and low-

grade fever are also common due to blood-induced meningeal irritation. 

SAH is associated with high morbidity and mortality, and recognition is complicated by 

a wide range of clinical presentations. Although nearly 20% of patients die before 

reaching the hospital, approximately 40% present in a normal state of alertness 

without any neurologic deficit. Noncontrast CT scan of the brain is the initial 

diagnostic step of choice as it has high sensitivity for detecting blood pooling in the 

basal cisterns or sulci of the subarachnoid space. 
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If CT scan is unremarkable and there is still reasonable suspicion for SAH, lumbar 

puncture is performed to evaluate for red blood 

cells or xanthochromia. Xanthochromia is a 

pink or yellow tint of the CSF caused by 

hemoglobin degradation products (eg, 

bilirubin) that appear as soon as 2 hours 

following a subarachnoid bleed and persist in 

the CSF for weeks. 

……………. 

Cervical spine x-ray is appropriate to evaluate 

for fracture following cervical spine trauma, but 

it is not indicated for spontaneous onset of 

severe headache. 

ARTERIOVENOUS 

MALFORMATION 

(AVM) 

A patient with a right-sided headache developed nausea, vomiting, and a decreased 

level of consciousness, suggesting an intracerebral hemorrhage (ICH).  The 

presentation of ICH varies with the location of bleeding; this patient's left-sided 

hyperreflexia suggests a possible right hemispheric lobar hemorrhage.  Symptoms tend 

to progress over minutes to hours as the hemorrhage expands.  Elevated intracranial 

pressure can result in headache, nausea/vomiting, and altered mental status. 

Although ICH can be caused by a variety of mechanisms, this patient's young age and 

history of right-sided headaches suggests a ruptured arteriovenous 

malformation (AVM).  AVMs occur when an artery directly anastomoses with the veins 

without an interposed capillary bed.  The high-pressure system predisposes patients to 

aneurysm formation and/or spontaneous bleeding.  Most AVMs are congenital, 

although de novo formation may occur.  Patients are typically diagnosed before age 

40, most commonly after developing an ICH.  Other presenting symptoms may 

include recurrent headache, seizure, or focal neurologic deficit (due to compression). 

…………………….. 

Cerebral amyloid angiopathy (CAA) and hypertensive vasculopathy are both potential 

causes of ICH.  However, CAA typically presents in elderly patients and is associated 

with dementia, whereas hypertensive vasculopathy would be unexpected in a patient 

without a prolonged history of hypertension.  Although uncontrolled hypertension can 

cause headaches, recurrent unilateral headaches would be unexpected. 

Dural venous sinus thrombosis can present with headache and signs of intracranial 

hypertension.  However, rapid progression to coma with focal neurologic deficits is 

more consistent with ICH.  In addition, venous sinus thrombosis typically occurs in the 

setting of hypercoagulability (eg, pregnancy, malignancy), infection, or head injury. 

SPINAL 

EPIDURAL 

 It is especially common in older adults taking antithrombotic medications, even 

when such drugs are appropriately discontinued periprocedurally. Additional risk 
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HEMATOMA 

(SEH) 

factors include other coagulopathies (eg, thrombocytopenia), spinal structural 

abnormalities, and osteoporosis. 

Bleeding within the spinal canal results in cord compression, leading to progressive 

motor and sensory dysfunction in the distribution of the affected nerve root.  Due to 

the typical insertion site of spinal needles in the lower lumbar spine, cauda equina 

syndrome with bowel and bladder dysfunction may occur.  There is often localized 

back pain and point tenderness, and some patients may also develop radicular 

pain.  The bleeding source is typically venous; therefore, symptoms are usually slowly 

progressive (ie, days).  Management includes an urgent MRI of the spine to evaluate 

for blood within the canal.  SEH is considered a surgical emergency and typically 

requires urgent decompression (eg, laminectomy). 

……………… 

Opiates can cause urinary retention 

Nerve conduction studies (NCSs) can be used to evaluate for nerve injury that occurred 

intraoperatively.  Although common peroneal nerve injury causes foot drop and 

numbness of the dorsal foot, it would not cause weakness with plantar flexion, urinary 

retention, or bilateral sensory deficits. 

Mild pain at the epidural site is common and does not require further evaluation. 

Carpal tunnel 

syndrome (CTS) 
Pathophysiology of carpal tunnel syndrome (CTS) 

Cause Pathophysiologic features 

Idiopathic/overuse • Swelling & fibrosis of tendons & soft tissue 

Hypothyroidism • Soft tissue enlargement (mucopolysaccharides) 

DM 
• Soft tissue enlargement 

• Microvascular insufficiency & neovascularization 

RA • Extrinsic compression from joint deformity 

Pregnancy • Edema/fluid accumulation 

End-stage renal 

disease (ESRD) 

• Amyloid & calcium phosphate deposition 

• Access related (bleeding, venous hypertension during HD, 

vascular steal) 

Acromegaly 
• Tendon enlargement 

• Synovial edema 

Gout • Compression from tophi 

HD = hemodialysis. 
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A patient has myalgias, constipation, impaired concentration, dry skin, mild edema, and 

hyporeflexia, suggesting hypothyroidism.   

In addition to slowed metabolic activity, many symptoms of hypothyroidism 

(eg, myxedema, dry skin) are due to deposition of mucinous material composed of 

glycosaminoglycans, hyaluronans, and mucopolysaccharides within tissue.  Direct 

infiltration of the median nerve and nerve sheath with mucinous material results in 

swelling and a localized ischemic neuropathy.  Deposition on the tendons within the 

carpal tunnel results in swelling and compression on the nerve, leading to symptoms of 

CTS. 

………………. 

Patients with hypothyroidism are more likely to develop bilateral CTS, and their 

symptoms may be more severe.  The risk does not appear to correlate with the severity 

of the underlying thyroid disease, although it is greater in patients with elevated 

BMI.  Treatment of hypothyroidism with levothyroxine often leads to improvement of 

CTS symptoms. 

Patients with ESRD on hemodialysis frequently develop CTS due to a variety or reasons, 

MCly due to the accumulation of dialysis-related amyloid (inflammation stimulate the 

formation of beta-2-microglobulin). Other contributing factors include increased 

venous pressure during hemodialysis, blood tracking (through fascial planes) from 

the fistula into the carpal tunnel during vascular access, and deposition of calcium 

phosphate in the tunnel, all of which worsen extrinsic compression of the nerve.  In 

addition, vascular steal through the fistula may lead to ischemic neuropathy. When CTS 

occurs, it is more common in the arm used for vascular access (eg, access graft, 

arteriovenous fistula), suggesting a contribution of vascular steal or venous 

hypertension. Pts may also have referred pain throughout the hand). 

The diagnosis is usually made clinically (H&P, Phalen and tinel tests) but can be 

confirmed with electrodiagnostic studies. 

……….. 

Subclavian steal: s/s involve the entire arm. 

 

Uremic polyneuropathy is common in patients with ESRD but causes progressive pain 

and paresthesia in the feet, not the hands.  Because it is due to uremia, the 

polyneuropathy typically resolves when dialysis is initiated. 
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HEMATOMAS EPIDURAL HEMATOMA (EDH): 

 
It MCly occurs following traumatic injury to the sphenoid bone, resulting in laceration 

of the middle meningeal artery.  Failure to treat EDH emergently may result in 

worsening intracranial hypertension and uncal herniation.  On examination, patients 

with uncal herniation have dilation of the pupil on the ipsilateral side of the lesion (due 

to oculomotor nerve compression) along with ipsilateral hemiparesis (due to 

contralateral crus cerebri compression).  Emergent craniotomy should be performed in 

patients with focal neurologic deficits to prevent brain herniation and death. 

………………. 

Cerebral contusion is a bruise of brain tissue resulting from coup/contre-coup 

injuries.  These are less likely to cause uncal herniation with focal neurologic deficits 

and typically heal without medical intervention. 

← Diffuse axonal injury (DAI) is the result of 

traumatic acceleration/deceleration shearing 

forces that diffusely damage axons in the 

brain.  Patients typically have coma, and head 

CT scan may show diffuse small bleeds at the 

grey-white matter junction. 

Concussion is a form of mild traumatic brain 

injury typically associated with confusion and 

amnesia.  It may involve loss of 

consciousness; however, elevated intracranial 

pressure and focal neurologic deficits are not 

typical and neuroimaging is usually normal. 

SDH: Symptoms of headache and confusion 

occur gradually (over 1-2 days) compared to 

those of EDH. 
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Cerebral angiography is a useful diagnostic tool for identifying cerebral aneurysms and 

AVMs.  

MRI of the brain without contrast can be used as an adjunct to CT scan in the 

evaluation of an epidural hematoma if there is strong clinical suspicion of epidural 

hematoma but no clear evidence on CT scan. 

Close observation and serial (every 6-8 hours) CT scans may be appropriate in patients 

with a small epidural hematoma and minimal neurologic signs. 

EDH: often occur with fracture in the pterion region (the junction of the frontal, 

parietal, temporal, and sphenoid bones) and most commonly affect young adults. 

Although patients classically present with loss of consciousness followed by a lucid 

interval, only 20%-50% of patients develop this characteristic presentation and some 

initially remain alert.  However, rapid hematoma expansion soon results in neurologic 

decompensation with signs ofelevated intracranial pressure (eg, headache, 

nausea/vomiting, altered mental status); symptoms typically develop within minutes 

to hours.   

……….. 

Diffuse axonal injury (DAI) can occur from blunt force injury but typically results in 

immediate coma.  In addition, DAI is usually diagnosed with MRI; CT scan has low 

sensitivity and is often normal. 

 

SDH: This typically occurs in older adults and in those on antithrombotic agents.  In 

addition, many patients develop coma from the time of onset in acute SDH, whereas 

chronic SDH results in the insidious onset of confusion, headache, and somnolence 

over a period of days to weeks. 

 

Cerebellar hemorrhage 

Risk factors 

• Hypertension 

• Antithrombotic therapy (eg, warfarin, aspirin) 

• Cerebral amyloid angiopathy 

Manifestations 

• Headache, nausea, vomiting 

• Ipsilateral ataxia, dysarthria, vertigo, nystagmus 

• Cranial neuropathies 

Management 

• Reversal of anticoagulation 

• Blood pressure management 

• ICP management (eg, head of bed elevation, mannitol) 

• Surgical decompression indicated with: 

o Hemorrhage >3 cm 

o Neurologic deterioration (eg, impaired consciousness) 

o Brainstem compression, obstructive hydrocephalus 

ICP = intracranial pressure. 
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Cerebellar hemorrhage accounts for approximately 10% of cases of ICH.  Risk factors 

for ICH include hypertension, antithrombotic therapy (eg, warfarin, aspirin), and 

cerebral amyloid angiopathy.  Symptoms of ICH are progressive and worsen over 

minutes to hours.  Headache, nausea, and vomiting are common, and meningismus 

can occur if the bleed extends into the intraventricular space.  Further manifestations 

depend on the location of the bleed; cerebellarhemorrhage can result in vertigo, 

dysarthria, nystagmus, and ipsilateral truncal (cerebellar vermis) or limb (cerebellar 

hemispheres) ataxia.  Unlike other forms of stroke, hemiparesis and sensory loss are 

rare. 

Management includes stabilization (eg, airway, breathing, cardiovascular 

system), reversal of anticoagulation, blood pressure management, and elevation of the 

head of the bed to decrease ICP.  However, extension of cerebellar hemorrhage can 

result in obstructive hydrocephalus (due to compression of the fourth ventricle), with 

elevated intracranial pressure (ICP) or brainstem compression leading to stupor, coma, 

and death.  Therefore, urgent surgical decompression and clot evacuation are 

indicated in cerebellar hemorrhage with: 

• signs of neurologic deterioration (eg, progressive lethargy, obtundation, 

coma). 

• radiologic evidence of a bleed >3 cm, brainstem compression, or obstructive 

hydrocephalus. 

……………. 

Anticoagulation is indicated in patients with an uncomplicated ischemic stroke due to 

embolic disease; however, it is initiated 24-48 hours after the infarction.  This patient 

has evidence of hemorrhage stroke on CT scan, and anticoagulation would likely 

worsen the bleed. 

Glucocorticoids are used to reduce inflammation and peritumor edema due to 

intracranial malignancy, but tumors are usually less hyperdense and demonstrate 

peritumor edema with central necrosis.  Glucocorticoids are not indicated in ischemic 

or hemorrhagic stroke. 

Osmotic diuretics (eg, mannitol) are occasionally used to acutely reduce ICP due to 

hemorrhage or life-threatening mass effect; however, loop diuretics have no role in the 

management of either. 

Cerebrospinal fluid removal via serial lumbar puncture or an external ventricular drain is 

sometimes needed to reduce ICP due to obstructive hydrocephalus, but this is 

considered second-line therapy in cerebellar hemorrhage and should be pursued only 

if decompressive surgery is not possible. 
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SHH: Pt w/ cerebral atrophy are at highest risk. Symptoms of acute SDH usually 

develop gradually 1-2 days after the initial injury and often include impaired 

consciousness, confusion, or symptoms of intracranial hypertension (eg, headache, 

nausea/vomiting). Small hematomas are managed conservatively whereas larger ones 

causing neurologic deficits require urgent surgical evacuation. 

………. 

 ← Cardioembolic strokes 

 

 

 

 

 

 

 

 

 

 

 

 

……… 
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← PCA stroke 

 

A tumor originating from the arachnoid cap cells is 

called a meningioma.  These extra-axial, well-

circumscribed, dural-based masses can be partially 

calcified on neuroimaging. . 

CERVICAL 

MYELOPATHY 

The MCC of cervical myelopathy in older adults is spondylosis. Spondylosis of the 

cervical spine is often diagnosed radiographically, and myelopathy is confirmed with 

MRI or CT myelogram.  Patients may require surgical decompression. 

Cervical myelopathy 

Epidemiology 
• Age >55 

• Degenerative cervical spine/discs → canal stenosis → cord 

compression 

Manifestations 

• Gait dysfunction - usually first 

• Extremity weakness & numbness 

• LMN signs (arms) - muscle atrophy, hyporeflexia 

• UMN signs (legs) - Babinski, hyperreflexia 

• ↓ Proprioception/vibration/pain sensation 

Diagnosis 
• MRI of cervical spine 

• CT myelogram 

Treatment 
• Nonsurgical - immobilization 

• Surgical decompression 

LMN = lower motor neuron; UMN = upper motor neuron. 

……………… 

An epidural fluid collection can compress the spinal cord but is usually associated with 

fever.  Muscle atrophy, a sign of a chronic process, would be unusual. 

A parasagittal meningioma can compress the motor strip in the brain and cause lower 

extremity weakness with UMN and not LMN findings. 
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Central cord syndrome, an incomplete acute SCI.  Most cases arise when an older 

individual with a stenotic cervical spinal canal (eg, due to cervical 

spondylosis) experiences a hyperextension injury to the neck (eg, whiplash due 

to rear-end collision); this compresses the spinal cord between a hypertrophied 

ligamentum flavum posteriorly and a bulging disc/osteophyte complex anteriorly, 

leading to damage to the central spinal cord (grey matter). 

Patients primarily develop upper extremity manifestations, including: 

• Weakness due to damage to the alpha motor neuron cell bodies in the anterior 

horn of the spinal cord 

• Pain, temperature, and sensory loss in dermatomes at and surrounding the 

level of injury due to damage to the posterior grey column 

• Reflex loss (eg, tricep reflex) at the level of injury due to damage to fibers as 

they cross from the dorsal to ventral horn 

Due to the more central location of the lesion, the lateral spinal tracts running to the 

sacrum (eg, bowel, bladder) and lower limbs are generally spared. 

Workup begins with spinal imaging; x-ray is often normal but may show cervical 

spondylosis.  Cervical myelogram is generally diagnostic and often demonstrates 

persistent cord compression; treatment with glucocorticoids and/or surgery is 

usually required. 

Acute stress disorder is common after severe motor vehicle collisions and is generally 

characterized by agitation, anxiety, and fear.  Numbness, weakness, and loss of reflexes 

in the upper extremities would be atypical. 

Brachial plexus injury (nerve roots C5-T1) is generally characterized by shoulder or arm 

pain, upper extremity muscle weakness, atrophy (after weeks), and sensory loss; 

however, most cases are unilateral.  In addition, traumatic injury to the brachial plexus 

usually occurs when there is downward traction on the shoulder and the neck is forced 

to the contralateral side (not during hyperextension injury). 

Malingering is when a patient simulates an illness to obtain obvious external benefit 

(eg, money, medications, work benefits). 

Postconcussion syndrome is generally marked by headache, dizziness, cognitive 

impairment (eg, loss of concentration/memory), irritability, anxiety, and noise 

sensitivity.  Although it can occur following whiplash injury, upper extremity weakness, 

sensory loss, and reflex abnormalities would be atypical. 

Clinical features of RA cervical myelopathy 

Symptoms 

• Neck pain radiating to occipital region 

• Slowly progressive spastic quadriparesis 

• Painless sensory deficits in hands or feet 
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• Respiratory dysfunction (eg, from vertebral artery compression) 

Signs 

• Protruding anterior arch of atlas 

• Scoliosis with loss of cervical lordosis 

• UMN signs (eg, spastic paresis, hyperreflexia, Babinski sign) 

• Hoffman sign 

RA = rheumatoid arthritis. 

A patient developed weakness, paresthesias, and hyperreflexia after intubation; in the 

setting of her known rheumatoid arthritis (RA), this presentation suggests spinal cord 

compression due to atlantoaxial joint instability.  Although joint destruction in RA 

most commonly affects the small joints of the hands, the cervical spine can also be 

involved and may lead to subluxation (misalignment) of the atlantoaxial 

joints.  Patients with severe RA (eg, elevated inflammatory markers, rapidly progressive 

erosive disease) and peripheral joint subluxation (eg, hand deformities) are at 

increased risk.  Forced neck extension during intubation can worsen the subluxation, 

leading to cord compression and progressive cervical myelopathy; complete 

dislocation can result in paralysis and death. 

The earliest symptom of atlantoaxial subluxation is typically cervical pain that 

radiates to the occiput.  Cervical myelopathy classically presents with slowly 

progressive, spastic paraparesis characterized by weakness involving the upper and 

lower extremities, hyperreflexia, and sensory changes.  UMN signs, including Babinski 

sign, are present.  Hoffman sign (flexion and adduction of the thumb when flicking the 

nail of the middle finger) suggests a corticospinal tract lesion and supports the 

diagnosis of cervical myelopathy; however, it is nonspecific and may be seen in normal 

patients. 

Patients with evidence of subluxation should undergo urgent MRI of the cervical spine 

which demonstrates separation of C1 and C2.  Management involves stiff surgical 

collars and neurosurgical intervention (eg, cervical fixation). 

……………… 

Anterior cerebral artery stroke can result in extremity weakness with spastic 

paraparesis.  However, stroke typically occurs acutely with maximum weakness upon 

presentation and the findings are unilateral; dysarthria and aphasia are also common 

(MCA?) 

Critical illness polyneuropathy is a complication of sepsis characterized by axonal 

injury of the peripheral nerves.  It is a common cause of weakness after a prolonged 

stay in an ICU.  However, peripheral nerve injury results in hyporeflexia; UMN signs 

would not occur. 
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GBS: Reflexes are typically decreased or absent, and Hoffman sign would be 

unexpected. 

Severe hypothyroidism is occasionally associated with polyneuropathy or myopathy, 

which can cause weakness and paresthesia.  However, the reflexes are diminishe. 

NORMAL 

PRESSURE 

HYDROCEPHALU

S (NPH) 

Normal pressure hydrocephalus (NPH) 

Clinical 

features 

• Gait instability (wide-based) with frequent falls 

• Cognitive dysfunction 

• Urinary urgency/incontinence 

• Depressed affect (frontal lobe compression) 

• UMN signs in lower extremities 

Diagnosis 

• Marked improvement in gait with CSF removal: Miller Fisher (lumbar tap) 

test 

• Enlarged ventricles out of proportion to the underlying brain atrophy on 

MRI 

Treatment • VP shunting 

NPH: Most cases are idiopathic and occur in the elderly; however, secondary disease 

can occur in those with prior neurologic insults (eg, SAH, trauma, meningitis) that 

result in scarring and destruction of the arachnoid granulations responsible for CSF 

resorption. 

All symptoms may not be present in early disease.  A magnetic gait with slow, wide-

based steps that appear as though the patient's feet are stuck to the ground is 

characteristic and typically appears early in the disease process.  The diagnosis is 

confirmed with improvement of symptoms with large-volume lumbar puncture; VP or 

VA shunt placement is the definitive therapy. 

All 3 features are not required for diagnosis; in fact, only gait dysfunction, typically 

the most prominent symptom, is mandatory.  In addition, upper-motor neuron signs, 

such as lower-extremity spasticity, hyperreflexia, and extensor plantar responses, may 

occur. Improvement of gait function after the CSF removal is diagnostic.  Alternatively, 

a temporary lumbar drain may be placed to assess for gait improvement over a period 

of days. 

……. 

Aqueductal stenosis can also occur after SAH and causes ventricular enlargement; 

however, symptoms of elevated intracranial pressure (eg, headache, nausea/vomiting) 

predominate. 

Cerebellar degeneration (eg, alcoholic cerebellar degeneration) can cause a wide-

based, shuffling gait, but it is also commonly associated with dysarthria and postural 

instability.  Neuroimaging may show cerebellar atrophy, but ventriculomegaly is 

unexpected. 
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Vasospasm occurs within 8 days of the primary bleed (SAH).  Symptoms develop 

acutely, correspond to the location of the stroke. 

Secondary parkinsonism can rarely result from cerebrovascular disease that interferes 

with the striatonigral pathway → shuffling or festinating (quick, short 

steps).  Rigidity, bradykinesia, and pill-rolling tremors are also expected, but ventricular 

enlargement is not common. 

PERIPHERAL 

NERVE INJURY 

The glenohumeral joint is the MCly dislocated joint in the body due to the shallow 

articulation between the humeral head and the glenoid fossa of the scapula.  The 

shoulder may 

dislocate anteriorly 

(MC), inferiorly, or 

posteriorly.  Anterior 

dislocations are 

typically caused by a 

blow to an externally 

rotated and 

Abducted arm. 

When the head of the 

humerus is displaced 

anteriorly, there 

is flattening of the deltoid prominence, protrusion of the acromion, and anterior 

axillary fullness (due to the humeral head's displacement into this location); the arm is 

abducted and externally rotated.  The axillary nerve is the n is the MCly injured by 

anterior shoulder dislocations.  It innervates the teres minor and deltoid (weakened 

shoulder abduction) muscles.  It also provides sensory innervation to the skin overlying 

the lateral shoulder. 

 

 The biceps reflex is mediated by C5 and C6 spinal nerves, with muscular innervation via 

the musculocutaneous nerve (lateral cord of the brachial plexus).  Traumatic injuries to 

this system are uncommon but can occasionally be seen in high-velocity motor vehicle 

collisions. 

The ulnar nerve may be injured by fracture of the medial epicondyle of the humerus or, 

more distally, by deep lacerations of the anterior wrist.  Symptoms include "claw hand" 

resulting from paralysis of the intrinsic muscles of the hand as well as sensory loss 

involving the medial hand. 

The long thoracic nerve innervates the serratus anterior muscle.  
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Femoral N (FN) injury: The femoral nerve innervates the 

muscles of the anterior compartment of the thigh (ie, 

quadriceps femoris, sartorius, pectineus) and is responsible 

for knee extension and hip flexion.  It also 

provides sensation to the anterior thigh (via the anterior 

cutaneous branches of the femoral nerve) and medial leg (via 

the saphenous branch). 

FN is vulnerable to injury from pelvic fracture, hip dislocation, 

or hematoma (eg, iliacus).  It can also suffer iatrogenic injury 

during prolonged maintenance of the dorsal lithotomy 

position (eg, hip/pelvic surgery, childbirth) or vascular 

procedures involving the femoral artery or vein. 

 

The obturator nerve innervates the medial compartment of 

the thigh (ie, gracilis, adductor longus, adductor 
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brevis, anterior portion of adductor magnus).  Injury would lead to weakness of hip 

adduction and decreased sensation at the medial thigh. 

 

The ilioinguinal nerve provides 

sensory innervation to the upper 

medial thigh and genital region. 

 

Injury to the common peroneal nerve 

is typically caused by fracture or 

compression at the proximal 

fibula.  Sensory symptoms occur at 

the posterolateral leg and 

dorsolateral foot and are often 

associated with footdrop due to 

weakness of foot eversion, 

dorsiflexion, and toe extension. 

 

The tibial nerve is the larger of the 

two terminal branches of the sciatic 

nerve.  Injury at the popliteal fossa 

may result in weakness of plantar 

flexion (due to denervation of the 

gastrocnemius and soleus 

muscles).  Compression of the nerve 

as it passes under the flexor 

retinaculum in the medial side of the 

ankle can cause numbness and 

paresthesias in the sole and distal 

toes (tarsal tunnel syndrome). 

NEUROFIBROMA

TOSIS (NF) 
Neurofibromatosis type II 

Genetics 

• AD 

• NF2 gene on chromosome 22 encoding merlin (TSG) 

• Variable expressivity, usually at age 20-30 

Clinical 

manifestations 

• Bilateral vestibular schwannomas 

• Intracranial meningiomas 

• Spinal tumors (eg, schwannomas, ependymomas) 

• Cataracts 

• Cutaneous tumors or skin plaques 

Tumor 

surveillance 

• Audiogram 

• Ophthalmologic evaluation 

• MRI of the brain & spine 
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Vestibular schwannoma primarily affects the cochlear and vestibular nerves.  Cochlear 

nerve involvement results in sensorineural hearing loss (~95% of patients).  Vestibular 

nerve involvement can cause imbalance, particularly when patients are deprived of 

visual input (eg, eyes closed when standing on 1 foot, yoga poses).  Most patients do 

not experience vertigo because the tumor's slow growth allows for central 

compensation of gradual loss of input. 

Sporadic vestibular schwannomas are typically unilateral and manifest around age 

50.  In contrast, the presence of bilateral, hereditary vestibular schwannomas in a 

young patient, as seen in this case, should raise suspicion for NF2.  NF2 is caused by 

an autosomal dominantdefect in merlin (a cell-membrane tumor-suppressor protein) 

and usually presents at age 20-30.  Vestibular schwannomas are the most common 

tumor seen; however, patients also may have intracranial meningiomas, spinal tumors, 

or peripheral neuropathies.  Cataracts and cutaneous tumors also can be seen. 

Jervell and Lange-Nielsen syndrome, a congenital LQTS, also causes inheritable 

sensorineural hearing loss due to the associated mutations affecting endolymph 

production.  In contrast to NF2, congenital long QT syndrome typically presents in 

childhood with profound bilateral deafness and episodes of arrythmia-induced syncope 

during periods of stress. 

Mitochondrial disorders are maternally inherited and can present with diverse 

symptoms that may include hearing loss or imbalance.  However, they typically involve 

multiple organ systems and myopathy is often present. 

MS can present in young women and may have a hereditary component.   

TRACE MINERAL 

DEFICIENCY 

/////////////////// 

 

****** 

****** Clinical manifestations of trace mineral deficiencies 

Chromium • Impaired glucose control in diabetes 

Copper 

• Brittle HAIR 

• Skin DEPIGMENTATION 

• NEUROLOGIC dysfunction (eg, ataxia, peripheral neuropathy) 

• Anemia (microcytic?) 

• OSTEOPOROSIS 

Iron • Microcytic anemia 

Selenium 
• Thyroid dysfunction 

• Cardiomyopathy 

• Immune dysfunction 

Zinc 

• Alopecia 

• Pustular skin rash (perioral region & extremities) 

• Hypogonadism 

• Impaired wound healing 

• Impaired taste 

• Immune dysfunction 
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A woman with distal extremity paresthesia, loss of proprioception and vibration sense, 

and ataxia has peripheral neuropathy.  In association with anemia, skin depigmentation, 

and edema, this presentation suggests copper deficiency.  Acquired copper deficiency 

is most often due to malabsorption from prior gastric surgery (eg, bariatric 

surgery).  Other risk factors include chronic malabsorptive syndromes (eg, IBD, celiac 

disease) and excessive ingestion of zinc, which competes with copper for absorption 

in the GIT. 

Copper is a required cofactor in many enzymes, including those involved with protein 

synthesis, cellular division, iron absorption, and normal CNS function.  Neurologic 

manifestations are often the presenting symptoms and begin several years after 

surgery with a slowly progressive myeloneuropathy similar to SCD from B12 deficiency 

(eg, paresthesia, numbness, sensory ataxia).  Myelopathic symptoms (eg, spasticity, 

UMN signs) occur in advanced disease. 

Hematologic abnormalities are also characteristic.  Hypochromic microcytic 

anemia occurs from copper deficiency–induced impairment of iron absorption, 

although macrocytic or normocytic anemia is also common.  Leukopenia may 

occur.  Other symptoms include hair fragility, skin depigmentation, HSM, edema, 

and osteoporosis.  The diagnosis is confirmed with low serum copper and 

ceruloplasmin levels; management includes copper supplementation and 

discontinuation of zinc. 

…………. 

Thiamine deficiency can occur after bariatric surgery and results in Wernicke 

encephalopathy.  Although ataxia is common, it typically also causes abrupt onset 

oculomotor dysfunction and confusion.  Korsakoff syndrome is a late manifestation 

characterized by severe anterograde and retrograde amnesia. . 

Selenium deficiency causes cardiomyopathy and macrocytosis, as well as immune and 

thyroid dysfunction.  It does not typically cause neuropathy or microcytic anemia. 
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- Zinc is a trace mineral that is obtained 

from meat, nuts, and fortified cereal in 

the diet.  

- Characteristic physical examination 

findings include alopecia as well as a skin 

rash consisting of erythematous pustules 

around body orifices (eg, mouth) and on 

the extremities.  

- Zinc is absorbed mostly in the 

duodenum and jejunum, and deficiency 

can be due to malabsorption (eg, Crohn 

disease, celiac disease), bowel resection, 

gastric bypass, or poor nutritional intake.  

In addition, patients dependent on 

parenteral nutrition (PN) are at risk for 

trace mineral deficiency (eg, zinc, 

selenium, copper, chromium) due to 

inadequate supplementation of 

parenteral intake.  Comorbid diarrhea and malabsorption further increase the risk 

of trace mineral deficiency in patients on PN due to excessive gastrointestinal 

losses.  

- Clinical manifestations of copper deficiency include fragile hair, skin 

depigmentation, neurologic dysfunction that can mimic vitamin B12 deficiency, and 

sideroblastic anemia.   

Zinc is a trace mineral that is obtained from meat, nuts, and fortified cereal in the 

diet. It is an essential component of numerous enzymes in the body and plays an 

important role in gene transcription and cell division. Clinical manifestationsof zinc 

deficiency in adults include hypogonadism, impaired wound healing, impaired taste, 

and immune dysfunction. Characteristic physical examination findings 

include alopecia as well as a skin rash consisting of erythematous pustules around 

body orifices (eg, mouth) and on the extremities. 

Zinc is absorbed mostly in the duodenum and jejunum, and deficiency can be due 

to malabsorption (eg, Crohn disease [CD], celiac disease), bowel resection, gastric 

bypass, or poor nutritional intake. In addition, patients dependent on parenteral 

nutrition (TPN) are at risk for trace mineral deficiency (eg, zinc, selenium, copper, 

chromium) due to inadequate supplementation of parenteral intake. Comorbid 

diarrhea and malabsorption further increase the risk of trace mineral deficiency in 

patients on PN due to excessive gastrointestinal losses. 

………… 

Clinical manifestations of copper deficiency include fragile hair, skin 

depigmentation, neurologic dysfunction that can mimic vitamin B12 deficiency, and 

SIDEROBLASTIC anemia. Impaired taste and a pustular skin rash would be unusual. 
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Gluten avoidance is used to treat celiac disease, which can lead to malabsorption and 

deficiency of zinc and other vitamins and minerals.  Celiac disease is associated 

with dermatitis herpetiformis, an autoimmune-mediated vesicular skin rash that 

typically appears on the extremities.  Perioral involvement would be unusual.  In 

addition, celiac disease is less likely in this patient with alternate explanations for zinc 

deficiency (eg, Crohn disease, recent PN). 

Niacin (vitamin B3) deficiency (rare in developed countries) causes pellagra, which is 

characterized by dermatitis, diarrhea, and dementia. The rash associated with pellagra 

is hyperpigmented, occurs symmetrically in sun-exposed areas, and is not pustular. 

Selenium deficiency can lead to thyroid dysfunction as well as cardiomyopathy. 

Absence of heart failure signs (eg, JVD, lower extremity edema) makes selenium 

deficiency less likely. 

WOUND 

BOTULISM 

Most cases occur when Clostridium botulinum spores contaminate a puncture 

wound (eg, injection drug use), germinate in the anaerobic environment, and 

generate botulinum toxin in vivo.  Botulism can also occur when spores (infant 

botulism) or preformed botulinum toxin (foodborne botulism) are ingested. 

Exposure to botulinum toxin, which impairs the presynaptic release of acetylcholine at 

the neuromuscular junction, generally results in: 
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• Symmetric, descending motor paresis beginning with the CNs; this often 

includes CN III, CN IV, and CN VI (diplopia, ptosis, mydriasis) and CN IX and CN 

X (dysphagia, suppressed gag) 

• Progressive respiratory compromise due to diaphragmatic paralysis 

• Autonomic dysfunction (eg, ileus, orthostatic hypotension, urinary retention) 

Because botulinum toxin targets the motor synapse, sensory abnormalities and 

confusion are rare (although lethargy from respiratory failure can occur).  In contrast 

to infant or foodborne botulism, wound botulism is often associated with fever and 

leukocytosis and generally presents ~10 days (rather than within hours) after 

transmission. 

Confirmation requires the isolation of C botulinum in culture or identification of 

toxin in serum.  However, urgent treatment with equine botulinum antitoxin is 

required to prevent progression and should not be delayed for testing in suspected 

cases.  Respiratory support and wound debridement are also often required. 

 Intravenous buprenorphine can be used to treat symptoms of opioid withdrawal, 

which is usually characterized by flulike symptoms (eg, myalgia, rhinorrhea, diarrhea); 

cranial nerve palsies and respiratory failure would be atypical. 

////////////////////////////////OPTHALMOLOGY////////////////////////////////// 
ENDOPHTHALMI

TIS 

Postoperative endophthalmitis is the MC form of endophthalmitis.  It usually occurs 

within 6 weeks of surgery.  Endophthalmitis refers to a bacterial or fungal infection 

within the eye, particularly the vitreous.  Patients usually present with pain and 

decreased visual acuity.  Examination reveals swollen eyelids and conjunctiva, 

hypopyon, corneal edema and infection.  The vitreous can be sent for Gram stain and 

culture.  Based on the severity, intravitreal antibiotic injection or vitrectomy is done. 

…………………….. 

Conjunctivitis presents with excessive tearing, burning sensation, mild pain, 

conjunctival, and eyelid edema.  Vision is not affected. 

Corneal ulceration presents as a foreign body sensation, blurred vision, 

photophobia, and pain.  A history of contact lens use, recent trauma, or ocular 

disease may be present.  The eye is erythematous, and ciliary injection is 

present.  Purulent exudates are seen in the conjunctival sac and on the ulcer surface. 

Uveitis (ie, viral or parasitic infection within the eye) presents as blurred vision with 

moderate pain, conjunctival injection, and constricted pupils.  Hypopyon (cell 

layering within the anterior chamber) is seen in severe anterior uveitis.  Keratic 

precipitates ("mutton fat") and iris nodules may be seen.  It is associated with HLA 

B27-related conditions. 
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Cavernous sinus thrombosis is characterized by proptosis, ophthalmoplegia, chemosis, 

and visual loss.  It occurs due to hematogenous spread from an infected, inflamed 

sinus. 

CHEMICAL BURN Typical symptoms include eye pain, blepharospasm (eg, inability to open the eyelid), a 

gritty sensation, and eye erythema; severe cases may lead to ischemia of the 

conjunctiva, and the eye may appear white.  As in other parts of the body, chemical 

burns are categorized as follows: 

• Acid burns: cause coagulation necrosis (eg, protein denaturation) that results in 

an eschar, thereby preventing further acid penetration and injury 

• Alkali burns (eg, bleach): cause liquefactive necrosis (eg, cell membrane 

dissolution), which leads to deeper penetration of tissues and therefore more 

severe injuries 

In either case, the 

most important (and 

urgent) step in 

management is 

to restore a neutral 

pH by flushing the 

eye copiously with 

water or saline. 

Normalization of 

pH typically takes 30-60 minutes but may take greater than >2 hours for alkali 

burns.  In ideal circumstances, a provider continuously flushes the eye, but eye-wash 

devices (eg, Morgan lens) can be used.  Topical anesthesia can be administered 

to improve patient comfort and tolerance of irrigation.  After cessation of irrigation, the 

eye's pH should be remeasured with litmus paper to confirm that it remains neutral. 

…………………… 

Cycloplegics (parasympatholytic agents that prevent light-induced miosis) may be 

prescribed for long-term management of pain caused by photophobia resulting from 

large corneal abrasions.  They are not indicated for acute ocular burns. 

Topical antibiotics may be used in the management of ocular chemical burns but not 

before normalization of the eye's pH is achieved through copious irrigation. 

Eye patch application was once a commonly used treatment for corneal abrasions 

because it was thought to promote epithelial proliferation and encourage healing.  It is 

used much less frequently now because it does not seem to provide much 

benefit.  Patching is not appropriate for the treatment of chemical burns.  

Acetic acid is sometimes used for alkali burns on skin, but evidence regarding its 

efficacy is limited. 
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OPEN EYE GLOBE 

INJURY 
Open globe injury 

Risk factors 
• Blunt force trauma (rupture) 

• Penetrating trauma (laceration) 

Clinical features 

• Extrusion of vitreous (eg, "gush" of fluid) 

• Eccentric or teardrop pupil 

• Decreased visual acuity 

• Relative afferent pupillary defect 

• Decreased intraocular pressure 

Management 

• Emergency ophthalmology referral 

• Eye shield 

• CT scan of eye 

• Intravenous antibiotics 

• Tetanus prophylaxis 

Open globe laceration (OGL) with an intraocular foreign body. Small, high-velocity 

particles (eg, metal shards) sent airborne by power tools, explosions (including 

weapons), lawn mowers, or motor vehicle accidents can cause either OGL or corneal 

abrasion.  Penetration of the globe most commonly occurs at the cornea. 

Large OGL may present with globe deformity, extrusion of vitreous or iris, or a visible 

entry wound. Smaller lacerations and abrasions, however may not be visibleon routine 

inspection, In the absence of an obvious wound, OGL may be inferred by a peaked 

or teardrop pupil (iris stretching due to the laceration or foreign object), increased or 

decreased anterior chamber depth, or reduced intraocular pressure.  Other potential 

manifestations include loss of visual acuity or absent afferent pupillary response.  If 

OGL is suspected, further assessment should be performed with fluorescein 

drops; as aqueous drains through the puncture site, fluorescein may be seen streaming 

away from the site or clear fluid may be seen flowing through the fluorescein. 

Management of OGL requires shielding of the eye and emergent ophthalmologic 

consultation for surgical repair.  Chronic complications include infection 

(endophthalmitis), posttraumatic cataract, and vision impairment. 

 Hypopyon is a layering of inflammatory cells in the dependent portion of the anterior 

chamber.  Perilimbal injection (also called ciliary flush) is characterized by dilation of 

the vasculature at the junction of the sclera 

and cornea.  These findings are seen in a 

variety of inflammatory (eg, anterior 

uveitis/iritis) and infectious (eg, 

endophthalmitis, keratitis) 

conditions.  Although OGL can lead to 

endophthalmitis, these findings would not 

be present at the time of initial 

presentation. 
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Periorbital ecchymosis (raccoon eyes) suggests orbital/skull fracture.  Orbital fracture 

with globe rupture typically occurs with blunt trauma. 

 

Saline irrigation can be used to clear a superficial foreign body but should not be 

performed unless OGL has been ruled out and a foreign body identified. 

 

Ocular tonometry is used primarily to identify elevated intraocular pressure associated 

with glaucoma.  If there is concern for OGL, tonometry is typically avoided as it can 

cause further extrusion of aqueous and vitreous humor. 

 

Ocular glucocorticoids are used for certain inflammatory conditions (eg, uveitis) but 

would likely slow healing in a patient with a high-velocity injury and may predispose to 

infection or corneal perforation. 

INFERIOR RECTUS 

ENTRAPMENT 

All patients who sustain orbital trauma should undergo assessment of visual 

acuity and extraocular movements.  CT scan is obtained if there is evidence of a 

fracture (eg, step-off on palpation), changes in vision or extraocular movements, or the 

examination is limited due to soft-tissue swelling or altered mental status. 

This patient's coronal CT scan shows a left orbital floor fracture with herniation of 

orbital fat into the maxillary sinus and entrapment of the inferior rectus muscle.  An 

entrapped inferior rectus keeps the affected globe in a downward position, leading 

to diplopia on upward gaze despite normal visual acuity.  Prolonged entrapment may 

cause ischemia, fibrosis, and permanent dysfunction.  Therefore, if there is concern for 

muscle entrapment either on examination or CT scan, the patient should be seen by a 

surgical subspecialist (eg, plastic surgeon, ophthalmologist) within 24 hours. 

……………. 
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Open globe injury can also occur with 

facial trauma.  However, patients with 

this injury have markedly decreased 

visual acuity, and CT scan would show 

a flattened appearance of the globe.  

Orbital cellulitis can present with 

swelling, pain, and impaired extraocular 

movements.  However, patients also 

typically have fever and diffuse (rather 

than just upward gaze) restriction of 

ocular movement.   

 

An orbital hematoma can occur after 

facial trauma and present with 

diplopia.  However, patients with 

hematoma have markedly decreased 

visual acuity due to pressure-induced 

ischemia of the optic nerve, and CT scan 

would show intraorbital fluid rather than 

an orbital floor fracture.  

 

Trochlear nerve (CN IV) dysfunction can 

present with vertical diplopia after 

trauma.  However, because CN IV innervates the superior oblique muscle, the vertical 

diplopia is present on downward (rather than upward) gaze, and examination 

shows hypertropia and extorsion of the eye. 
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SPINAL 

EPIDURAL 

ABSCESS (SEA) 

 
A patient underwent epidural anesthesia 10 days ago and now has lumbar back pain, 

low-grade fever, and lower-extremity neurologic symptoms (eg, weakness, tingling, 

numbness), raising strong suspicion for spinal epidural abscess (SEA).  Most cases 

arise via hematogenous spread of a distant infection, contiguous spread from an 

adjacent infection (eg, vertebral osteomyelitis), or following direct inoculation during 

spinal/epidural anesthesia. 

The epidural space is a vertical, contiguous area that contains fat, arteries, and a venous 

plexus; infections tend to affect multiple spinal levels and cause 

progressive neurologic impairment due to direct spinal cord compression, 

thrombophlebitis of the draining venous plexus, and/or interruption of the arterial 

blood supply.  Although patients classically have the triad of fever, spinal pain, 

and neurologic symptoms, all 3 are present in a minority of cases.  Most patients have 

fever, malaise, and neurologic symptoms that typically progress in the following 

fashion (due to worsening spinal cord compression): 

1. Focal back pain → 

2. Nerve root pain (eg, shooting, electric-shock sensation) → 

3. Motor weakness, sensory changes, bowel/bladder dysregulation → 

4. Paralysis 

Early diagnosis is crucial to prevent paralysis and death; MRI of the affected spinal 

area is the test of choice because it is positive early in the disease course and provides 

excellent visualization of the extent of infection.  Surgical drainage plus antibiotic 

therapy is generally required for treatment. 
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NSAIDs and early physical activity are important components of treating lumbosacral 

radiculopathy, which usually presents with back pain radiating along the affected 

dermatome.  Although motor and sensory impairment can occur, fever is atypical. 

Lower-extremity peripheral nerve injury is a relatively common obstetric complication 

due to nerve compression or vascular compromise during labor.  However, it rarely 

causes fever. 

INCREASED 

INTRACRANIAL 

PRESSURE (ICP) 

MANAGEMENT 

 
Partial pressures of O2 and CO2 also play an important role in regulating CBF.  In 

conditions such as stroke or trauma, these systems are disrupted and interventions may 

be required to lower ICP. 

HERNIATION Transtentorial (Uncal) Herniation 

Lesion Neurologic Signs 

Compression of the 

contralateral crus cerebri 

against the tentorial edge 

Ipsilateral hemiparesis 

Compression of the ipsilateral 

oculomotor nerve (i.e., CN III) 

by the herniated uncus 

Loss of PANS innervation causes mydriasis (occurs early); 

loss of motor innervation causes ptosis and a down-and-

out gaze of the ipsilateral pupil due to unopposed 

trochlear (i.e., CN IV) and abducent (i.e., CN VI) action 

(occurs late) 

Compression of the ipsilateral 

posterior cerebral artery (i.e., 

ischemia of visual cortex) 

Contralateral homonymous hemianopsia 

Compression of the reticular 

formation 
Altered LeOC; coma 

A patient presents after blunt head trauma with signs/symptoms worrisome 

for transtentorial (uncal) herniation secondary to a right-sided epidural 
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hematoma.  Epidural hematomas result from rupture of the middle meningeal artery, 

and this higher arterial pressure can rapidly expand the hematoma and compress the 

temporal lobe.  The fluid resuscitation in this patient likely increased the rate at which 

the epidural hematoma expanded. The uncus is the innermost part of the temporal 

lobe and herniates through the tentorium to cause pressure on the ipsilateral 

oculomotor nerve, ipsilateral PCA, and contralateral cerebral peduncle against the edge 

of the tentorium.  Patients typically present with the focal neurologic signs shown in 

the table above. 

Abducens nerve (i.e., CN VI) injury from uncal herniation usually occurs later in the 

clinical presentation. 

Accessory nerve (i.e., CN XI) dysfunction can be due to lesions in the medulla, such as 

occlusion of the PICA.  The 

accessory nerve can also be injured 

during surgical procedures 

involving the anterolateral 

neck.  Injuries present with 

paralysis of the ipsilateral 

sternocleidomastoid and trapezius 

muscles. 

The glossopharyngeal nerve (i.e., 

CN IX) is most commonly injured 

by compression from a nearby 

tumor, as in jugular foramen 

syndrome (posterior fossa 

tumor).  A glossopharyngeal nerve 

lesion would cause loss of the gag 

reflex, loss of taste and sensation 

on the posterior one-third of the 

tongue, loss of pharyngeal 

sensation, and dysfunction of the carotid sinus reflex leading to an increased risk of 

syncope. 

////////////////////////////////////////ENT//////////////////////////////////////// 
AIRWAY 

EMERGENCY 

A patient with an enlarging fluid collection (ballotable neck swelling) developing after 

thyroidectomy likely has an expanding neck hematoma. An expanding neck 

hematoma is life-threatening due to the potential for airway obstruction, either from 

direct airway compression or from vascular compression causing venous 

congestion leading to laryngeal edema. Stridor, dysphagia, voice changes, and 

"tripod positioning" are all signs of increasing upper airway obstruction; however, 

patients can initially have few or no symptoms (e.g., only mild neck 

tightness).  Notably, patients often maintain their peripheral blood oxygenation 

concentration until rapid (<1 min) decompensation. 
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The most important step in management is to decompress the airway by 

immediately evacuating the hematoma (including at the bedside if necessary). This 

is done by reopening the incision and removing the blood collection. The wound 

should then be explored in the OR to control the source of bleeding, and the patient's 

airway should be evaluated to assess for laryngeal edema and need for protective 

endotracheal intubation (until the edema subsides). 

….. 

Compression via direct pressure or with a compressive dressing is often used to control 

bleeding at many sites.  However, when bleeding is in the neck, compression can 

worsen the airway obstruction. 

A CT scan of the neck is not needed to diagnose an expanding neck hematoma and 

would delay potentially life-saving treatment. 

A fluoroscopic swallowing study may be used to assess for pharyngeal or esophageal 

injury (which would not cause rapidly expanding neck swelling) or to evaluate 

swallowing function if there is concern that a regular diet may be unsafe (eg, in some 

patients with head and neck tumors). 

Urgent cricothyrotomy involves an incision through the cricothyroid membrane to 

secure an airway for a patient in distress when other forms of airway management are 

unsuccessful, unavailable, or contraindicated. If a patient's airway is threatened by a 

hematoma; removal may be sufficient to improve the airway. 

HEAD AND NECK 

CANCERS 

A patient with persistent 

hoarseness and a fungating 

laryngeal mass has laryngeal 

squamous cell carcinoma (SCC), 

which accounts for >90% of 

lesions in the adult larynx. The 

most important risk factors 

are smoking and alcohol 

use. Hoarseness is often the 

presenting symptom, due to 

impaired vibration or movement 

of the vocal cords. Persistent 

hoarseness (>30 days) should 

always be evaluated by 

laryngoscopy to ensure no delay 

in diagnosis of possible cancer. 

Other presenting symptoms may include dysphagia or airway obstruction due to a 

mass blocking passage of food or air. Patients may have referred otalgia facilitated by 

either the glossopharyngeal nerve (CN IX) (which innervates both the base of tongue 

and the external auditory canal [EAC]) or the vagus nerve (CN X) (which innervates 
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parts of the larynx/hypopharynx and the EAC). Hemoptysis may be seen due to 

tumor friability (eg, blood crusting). Regional nodal metastases manifest as cervical 

adenopathy. 

….. 

Adenocarcinoma is unlikely in the larynx (<1% of laryngeal malignancies). Lung 

adenocarcinoma shares some risk factors (eg, smoking, age) and presenting symptoms 

(eg, cough, hemoptysis) with laryngeal SCC but would not metastasize to the larynx. 

Aphthous ulcers are common, painful ulcers that typically resolve in <2 weeks and 

are usually seen in the oral cavity (eg, tongue, buccal mucosa) rather than the larynx 

and would not cause hoarseness. 

Laryngeal candidiasis is an opportunistic infection that often occurs concurrently 

with oral candidiasis (thrush) in patients using corticosteroid inhalers (eg, due to 

COPD).  White patches or plaques on the mucosal surfaces are seen; a single, large 

laryngeal mass would not occur. 

Pemphigus vulgaris is an autoimmune disease characterized by painful blisters of the 

skin and mucous membranes.  However, the pain is severe, and there would be skin 

blistering and multiple ulcerations (not a mass isolated to the vocal cord). 

Reflux laryngitis could cause hoarseness and dysphagia but not a laryngeal mass. 

Recurrent respiratory papillomatosis is due to HPV. Wartlike proliferations described 

as multiple, raised, finger-shaped lesions are seen on the surface of the vocal 

cords. Squamous papillomas appear more uniform and do not invade deeper 

structures. 

Vocal cord polyps often occur due to inefficient or excessive voice use (eg, teachers, 

telemarketers). They can cause hoarseness due to impaired vocal cord 

vibration. Polyps do not invade or ulcerate. 

An ulcerated tonsillar lesion in a patient with a long smoking history is highly 

suspicious for oropharyngeal squamous cell carcinoma (SCC). Oropharyngeal SCC may 

present with sore throat and odynophagia due to tumor invasion or local irritation. 

Lesions often ulcerate and can be friable (eg, bleeding to light touch). Other 

manifestations include referred otalgia or an isolated neck mass (representing 

regional nodal spread of disease). 

Traditional risk factors for oropharyngeal SCC include age >40, tobacco use, alcohol 

use, and immunocompromised status. There has also been a dramatic increase in 

oropharyngeal cancer due to human papillomavirus (HPV), which may be seen in 

younger, nonsmoking patients.  

\This patient should undergo biopsy of the tonsil lesion with evaluation of HPV 

status as well as neck imaging (eg, CT scan) to characterize the lesion and any 

associated nodal metastasis. 
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Tonsil stones (tonsilloliths)—commonly occurring concretions of food, cellular, and 

bacterial debris—are NOT known to be risk factors for oropharyngeal SCC and can 

be managed with gentle removal (eg, gargling with salt water).  However, frequent 

patient manipulation (eg, with toothpicks) can cause mucosal trauma, which may be 

mistaken as an ulcerated neoplasm. 

………… 

A tonsil malignancy is unlikely to be adenocarcinoma.  Lung adenocarcinoma shares 

some risk factors (eg, smoking, age) and possible presenting symptoms (eg, cough, 

hemoptysis) with oropharyngeal SCC, but it does not metastasize to the tonsil. 

Although NHL rarely can present in a tonsil, it is much less common than head and 

neck SCC. It would also cause tonsillar enlargement rather than ulceration and is 

usually seen in patients with immunosuppression or autoimmune diseases. 

Small cell carcinoma is a neuroendocrine lung tumor that occurs almost exclusively in 

smokers. However, it is not seen in the tonsil. 

Otalgia in the setting of a normal ear examination is likely referred pain (pain perceived 

at a different site than its true origin). The most common causes of referred 

otalgia are dental disease and temporomandibular joint disorders.  However, referred 

otalgia is commonly a presenting symptom of mucosal head and neck squamous cell 

carcinoma (HNSCC), especially in an older patient with a history of smoking, alcohol 

use, occupational exposure to welding fumes, and cervical lymphadenopathy. 

Referred pain frequently occurs when nerves travel in close proximity, especially if their 

cell bodies are located in the same ganglia or they synapse in the same location  In 

this case, the glossopharyngeal nerve (CN IX), which has afferent fibers innervating 

the base of the tongue, also has a branch that provides afferent sensory input from the 

EAC; all of these afferent fibers converge in a ganglion just prior to entering the jugular 

foramen. Similarly, the vagus nerve (CN X), which innervates parts of the larynx and 

hypopharynx, also provides sensory innervation to the EAC. 

Therefore, referred otalgia can be due to a tumor at the base of the tongue or from the 

larynx/hypopharynx.  Flexible laryngopharyngoscopy would likely identify the 

primary tumor site. 

…….. 

Referred otalgia is almost never due to central causes (e.g., vestibular schwannoma). 

Tympanometry can assess for eustachian tube dysfunction, which can cause ear pain 

but would also cause hearing loss, feeling of fullness, and tympanic membrane 

retraction or middle ear effusion; tympanostomy tube placement can be considered in 

patients who do not respond to medical management (eg, decongestants).  Tube 

placement is also indicated in some children with recurrent otitis media. 
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Persistent, enlarged, firm neck mass and ulcerated tonsillar lesion are consistent 

with head and neck squamous cell carcinoma (HNSCC), which can also lead to 

pharyngitis, dysphagia, and halitosis (bad breath). Traditional risk factors for HNSCC 

include older age, tobacco and alcohol exposure, and poor dentition. With the 

decrease in smoking rates, there has been a decline in many types of HNSCC; however, 

the incidence of oropharyngeal (eg, tonsil, base of tongue) HNSCC has dramatically 

increased. 

This increase is due to HPV–positive HNSCC, often seen in younger patients with no 

tobacco exposure and multiple sexual partners. HPV-positive HNSCC primarily 

affects the oropharynx (possibly due to the higher concentration of lymphatic tissue 

facilitating viral processing) and often presents with neck LAD. However, it is more 

responsive to therapy than HPV-negative HNSCC. The MC causative subtype is 

HPV-16, which is covered by the HPV vaccine. 

This patient should undergo biopsy of the tonsil lesion with evaluation of HPV status, 

neck imaging (eg, CT scan) to characterize the lesion and associated nodal metastasis, 

and endoscopic evaluation of the upper aerodigestive tract. 

……… 

Cervicofacial actinomycosis is a rare infection presenting as a slowly progressive, 

NONTENDER mass that can form abscesses and draining sinus tracts with 

characteristic yellow "sulfur granules."  Regional adenopathy is unlikely because the 

infection spreads by direct extension, ignoring normal tissue planes. 

EBV is also associated with certain lymphomas (eg, Burkitt) and with nasopharyngeal 

(rather than oropharyngeal) cancer, all of which are unlikely to cause unilateral 

tonsillar ulceration. 

*****Fusobacterium necrophorum causes Lemierre syndrome, a life-threatening, 

deep neck space infection that progresses to suppurative thrombophlebitis of the 

internal jugular vein (IJV). Although it presents with painful pharyngitis and 

odynophagia, it also has a more acute (<1 week) and toxic presentation with high 

fevers (>39 C [102 F]), rigors, and respiratory distress from associated septic 

pulmonary emboli. 

Although GAS  causes painful pharyngitis, it presents acutely with fever and would not 

be expected to cause persistent, unilateral, firm tonsillar enlargement with ulceration 

and unilateral enlarged, nontender adenopathy. 

Primary syphilis (caused by Treponema pallidum) can present with a 

typically PAINLESS oral ulcer (chancre).  Chancres on the tonsil are extremely rare 

and would not present with adenopathy.  In addition, primary syphilis typically occurs 

within weeks after the initial exposure (eg, unprotected sexual encounter). 
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Although leukoplakia (white mucosal lesion) is often a benign, asx 

condition, evolving oral leukoplakia that is nonhomogeneous and friable (eg, tasting 

blood) is concerning for squamous cell carcinoma 

(SCC), especially in a patient who uses smokeless 

tobacco. 

Most cancers of the head and neck arise from 

squamous epithelial cells that undergo stepwise, 

premalignant changes (ie, hyperplasia to dysplasia to 

carcinoma). Lesions may initially manifest in the oral 

cavity as hyperplastic or dysplastic white 

(leukoplakia) or red (erythroplakia). Because these 

lesions are at risk of malignant transformation, 

patients require counseling regarding risk reduction 

(eg, tobacco chewing cessation), regular examination 

of the oral cavity, and rebiopsy if changes (eg, 

thickness, firmness) are seen. 

If biopsy results are cancerous, regional metastatic 

spread to the cervical lymph nodes is highly likely; 

therefore, a CT scan of the neck with contrast should 

also be obtained, both to evaluate the extent of invasion and characterize the 

metastatic nodal spread. 

………. 

White patches in the mouth may be the result of hyperkeratotic changes in response 

to repeated trauma. Broken teeth and ill-fitting dentures can cause chronic 

irritation; therefore, dental evaluation and treatment can improve these lesions. 

However, in a patient with a changing area of leukoplakia who uses smokeless tobacco, 

malignancy must be ruled out. 

Fluconazole therapy can be used to treat oral candidiasis, a common opportunistic 

infection.  The use of corticosteroid inhalers (likely in this patient with asthma) is a 

common risk factor. Although oral candidiasis also presents with white patches or 

plaques in the oral cavity, malignancy must be ruled out in a changing lesion exposed 

to smokeless tobacco. 

Topical glucocorticoids are sometimes used to treat aphthous ulcers, which tend to 

be multiple, painful, and short-lasting (<2 weeks). Topical glucocorticoids and topical 

tacrolimus can be used to treat oral lichen planus, which often occurs on the buccal 

mucosal surfaces and can appear as reticular, white plaques; erythematous, atrophic 

patches; or ulcerations. An evolving, persistent, leukoplakic lesion in the setting of 

tobacco use is more likely cancer. 
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SALIVARY GLAND 

TUMORS 

A patient has nontender, bilateral enlargement of the parotid glands, which is 

consistent with sialadenosis. Sialadenosis is a benign, noninflammatory swelling of 

the salivary glands. It can result from overaccumulation of secretory granules in acinar 

cells (possibly due to abnormal autonomic innervation) in patients with CHRONIC 

alcohol use, bulimia, or malnutrition. It can also result from fatty infiltration of the 

glands in patients with diabetes mellitus or liver disease. 

Sialadenosis presents with gradual enlargement of the glands that does not fluctuate 

and is not associated with eating. Recognition of this condition should prompt an 

investigation for underlying disease. Control of the underlying disease may improve 

(but usually not fully resolve) the glandular enlargement. 

……. 

Parotitis due to mumps can present with parotid swelling.  However, it is typically 

painful and presents a few days after the onset of systemic symptoms (eg, fever, 

headache, myalgias). 

A pleomorphic adenoma is a benign salivary neoplasm that can present with painless 

enlargement of the parotid gland.  However, the enlargement would be unilateral, and 

a distinct mass is typically palpated. 

Salivary stones (sialolithiasis) can block the flow of saliva out of the duct and lead to 

swelling due to increased fluid in the gland. However, swelling due to sialolithiasis is 

usually fluctuating, painful, and associated with eating (which stimulates saliva 

secretion). 

Sjögren syndrome can lead to bilateral swelling of the parotid glands due to 

lymphocytic infiltration. However, in contrast to sialadenosis, it typically presents in 

women and is associated with dry mouth on examination (whereas sialadenosis 

patient's mucous membranes are moist). 

Vitamin A deficiency often coexists with malnutrition, which can lead to 

sialadenosis. However, sialadenosis in these patients is probably related to protein 

malnutrition rather than vitamin A deficiency. Vitamin A deficiency most notably 

causes ocular manifestations, including impaired night vision, dry eyes, and 

keratinization of the conjunctivae and corneas. 
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NASOPHARYNGE

AL CARCINOMA 

A patient 

has nasopharyngeal 

carcinoma (NPC), which is 

associated with the 

reactivation 

of EBV. Tumors typically 

express EBV DNA, and 

EBV assays are often 

used to monitor 

treatment response and 

disease relapse. NPC is 

rare in the US but is 

endemic to southern 

China (and parts of Africa 

and the Middle East). Risk 

is thought to be higher in 

these locations due to a nitrosamine-rich  diet (salt-cured food, EARLY EXPOSURE to 

salted fish) and genetic predisposition. 

NPC tumors obstruct the nasopharynx and invade adjacent tissues, often resulting 

in nasal congestion with epistaxis, headache, cranial nerve palsies (eg, facial 

numbness), and/or serous otitis media (eustachian tube obstruction). Early metastatic 

spread to the cervical lymph nodes may cause a nontender neck mass. 

……. 

Aflatoxin B1 is a mycotoxin that often contaminates agricultural products and is 

associated with an increased risk of HCC, not NPC. 

Although NSAIDs may increase the risk of epistaxis, they are not a cause of NPC. 

Recurrent bacterial sinusitis may result in nasal polyposis.  This may manifest with 

nasal congestion and thick rhinorrhea. Recurrent sinusitis is not typically associated 

with NPC. 

Some forms of vitamin A (eg, beta carotene) in excess may increase the risk of lung 

cancer in smokers, but there is no association with NPC. 

Nasopharyngeal carcinoma 

Epidemiology 

• Endemic to Asia 

• Linked with Epstein-Barr virus reactivation 

• Risk factors: Diet (salty fish), smoking, genetics 

Manifestations 

• Obstruction: Nasal congestion, epistaxis, headache 

• Mass effect: Cranial nerve palsy, otitis media 

• Spread: Neck mass (cervical lymphadenopathy) 
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Diagnosis • Endoscope-guided biopsy 

Treatment 
• Radiation therapy (RTX) 

• Chemotherapy (CTX) 

NPC is a tumor associated with EBV reactivation that is rare in the United States but 

endemic in southern China.  

The nasopharynx links the nasal cavity and the oropharynx. NPC tumors obstruct this 

passage and invade adjacent tissues, often resulting in nasal congestion with 

epistaxis, headache, facial numbness (para-cavernous sinus tumor invasion), and/or 

serous otitis media (eustachian tube obstruction). Early metastasis to the bilateral 

cervical lymph nodes is common. 

Diagnosis is made with endoscope-guided biopsy of the PRIMARY tumor, and 

treatment usually involves a combination of RTX and CTX. Survival is excellent if the 

neoplasm is discovered early, but most patients present with advanced disease. 

……… 

GPA is a vasculitis that commonly causes ear (otitis) and nasal (rhinorrhea, bloody 

discharge) symptoms.  However, patients usually have systemic manifestations (eg, 

fever, malaise, weight loss) and ulcerative lesions, not a soft-tissue mass. 

Mucormycosis is a fungal infection primarily seen in patients with DM or significant 

immunocompromise. Manifestations typically include a pan-sinusitis with fever and 

purulent rhinorrhea. Necrotic destruction of bone may occur, and examination often 

reveals black eschars. 

Nasal polyps are usually seen in patients with chronic sinusitis, asthma, or aspirin 

sensitivity and may obstruct the nasal cavity, resulting in congestion and thick 

rhinorrhea. However, cranial nerve involvement is unlikely and examination would 

reveal a grey mass with inflammatory material. 

RECURRENT 

RESPIRATORY 

PAPILLOMATOSIS 

(RRP) 

Constant (≥1 month) or 

progressive hoarseness is often 

related to a vocal cord lesion 

and REQUIRES evaluation by 

laryngoscopy. This patient 

with irregular, exophytic 

growths in clusters on the 

surfaces of his vocal cords likely 

has laryngeal papillomas due to 

recurrent respiratory 

papillomatosis (RRP). These 

lesions are often warty or 

grapelike and, as with skin 
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papillomas, have dark-red punctate areas corresponding to blood vessels. Laryngeal 

papillomas are caused by HPV subtypes 6 and 11. Infants typically acquire HPV via 

vertical transmission; adults may develop symptoms due to reactivation of 

vertically transmitted HPV or from exposure to HPV through sexual contact. 

Although benign, RRP is associated with significant morbidity (eg, voice outcomes, 

airway obstruction, repeated operative interventions). In addition, the clinical course is 

variable and unpredictable with fluctuations in severity. In rare instances, it can 

spread beyond the vocal cords to involve the lower respiratory tract. Medical therapy 

(eg, interferon, cidofovir) has LIMITED efficacy; therefore, the mainstay of treatment 

remains surgical debridement, and patients often require many procedures. 

…….. 

Cigarette smoking can cause a variety of laryngeal lesions including leukoplakia and 

SCC. Although smoking can cause malignant degeneration of RRP lesions, this 

patient's pathology has no malignant features. 

Environmental allergens can cause chronic inflammation of nasal and sinus mucosa, 

which can produce thick secretions that cause hoarseness. Inflammation may be seen 

but not wartlike growths. 

Fungal infection of the larynx typically causes thickened, white patches on an 

erythematous base (similar to that seen in oral thrush). 

***GER may affect the larynx and cause hoarseness and laryngeal lesions such as 

focal swelling, erythema, or granulation tissue. However, it generally has a 

fluctuating course (often worse when laying down) and would not cause wartlike 

growths. 

Polyps and nodules can form on the vocal cords due to chronic irritation from vocal 

abuse (eg, yelling or using voice excessively). However, both polyps and nodules tend 

to have more smooth edges and would not form in clusters. 

THYROID 

CANCER 

 

**** 

Thyroid nodules are common and may be diagnosed on physical examination or 

noted incidentally when imaging studies are obtained for other reasons. Once a 

thyroid nodule is found, cancer risk factors (eg, family history, radiation exposure) 

should be assessed by history. Physical examination should evaluate the approximate 

size, mobility, and firmness of the thyroid nodule and whether enlarged cervical lymph 

nodes are present. A serum TSH should be obtained. 

If serum TSH is normal, a thyroid ultrasound is the next step to determine nodule 

sonographic features and size. Certain sonographic features (eg, microcalcifications, 

irregular margins, internal vascularity) carry a much higher risk of malignancy than 

others (eg, cystic or spongiform lesions). Thyroid nodules >1 cm with these high-risk 

sonographic features should undergo fine-needle aspiration (FNA) biopsy. Thyroid 

nodules >2 cm should ALL undergo FNA (unless they are cystic, as they have a low 

risk of malignancy). 
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Pregnant women undergo the SAME evaluation but should not receive radioactive 

iodine (for either diagnosis or treatment) because it can lead to congenital 

hypothyroidism, intellectual disability (ID), and increased risk of malignancy in the 

fetus. In a patient who has a >1-cm nodule with high-risk sonographic features, 

workup should proceed with an FNA, which is safe during pregnancy. 

……… 

Thyroid nodules may be found incidentally on an MRI scan; however, ultrasound is the 

initial imaging modality of choice for workup of thyroid nodules. 

Radionuclide scans may be done for thyroid nodules in the setting of a low TSH 

(hypERthyroid) level because those nodules are often hot and less likely to be 

cancerous. In a patient with a normal TSH, an FNA is the appropriate next step. In 

addition, radioactive iodine should never be used in pregnancy because of the risk to 

the fetus. 

…………. 

If a thyroidectomy is needed (eg, due to cancer), it can often be delayed until after 

delivery. However, should the workup reveal a more aggressive or rapidly growing 

thyroid cancer, the optimal timing of surgery would be during the second 

trimester. Therefore, this patient should undergo an FNA to determine if (and when) a 

thyroidectomy is needed. 

Thyroglobulin is produced by both normal thyroid tissue and differentiated thyroid 

cancer cells. Therefore, it is a useful tumor marker to monitor for recurrence after the 

thyroid gland has been completely removed. 

A patient has medullary thyroid cancer (MTC), a neuroendocrine malignancy arising 

from the calcitonin-secreting parafollicular C cells.  Most cases of MTC are sporadic, 

although approximately 25% are due to germline mutations in the RET proto-

oncogene (eg, MEN2, characterized by: MTC; pheochromocytoma; and either 

parathyroid hyperplasia [type 2A] or marfanoid habitus and mucosal neuromas [type 

2B]). 

MTC most commonly presents as an asymptomatic thyroid nodule. A minority of 

patients have diarrhea and flushing (due to hormone secretion by the tumor). Unless 

there is concomitant HPTH (eg, MEN2A), serum calcium is usually NORMAL (even 

though it produces calcitonin), possibly due to downregulation of calcitonin 

receptors. The diagnosis of MTC is confirmed with FNA. Primary treatment is 

TOTAL thyroidectomy, and therefore postoperative thyroid replacement therapy (ie, 

levothyroxine) is necessary. 

MTC is often metastatic at the time of diagnosis, primarily to the cervical LNs and 

upper aerodigestive tract. Serum calcitonin levels CORRELATE with the risk of 

metastasis and are measured at the time of diagnosis; they also correlate with risk 
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of recurrence and are therefore measured serially following surgery. CEA also 

correlates with disease progression and is typically measured with calcitonin. 

……….. 

The DXM suppression test is used in the evaluation of hypercortisolism (ie, Cushing 

syndrome); suggestive manifestations include proximal muscle weakness, facial 

plethora, and supraclavicular fat pads.  Hypercortisolism is not associated with MEN2 or 

sporadic MTC.  It is occasionally seen in MEN1 (which is not associated with MTC), 

generally due to ACTH-secreting pituitary tumors or adrenal tumors. 

***PHPTH is a major manifestation of MEN1 (parathyroid, pituitary, and 

enteropancreatic endocrine cell tumors) and MEN2A (unlikely in a patient with 

negative RET germline mutation testing). Transient HoPTH can develop after 

thyroidectomy; patients are often given calcium supplementation, with the dose 

tapered off based on CALCIUM (NOT PTH) measurements. 

Thyroglobulin (TG) is a glycoprotein that serves as a substrate for the production of 

thyroid hormone. Levels are elevated in differentiated papillary/follicular thyroid 

cancer, for which it is used as a cancer marker, but NOT in MTC (which does not 

produce thyroid hormone). Thyroglobulin levels are also elevated in goiter, Graves 

disease, and thyroiditis. Similarly, thyroid scintigraphy uses radiolabeled iodine to 

assess iodine uptake as a marker for thyroid metabolic activity; papillary and follicular 

thyroid cancers take up radiolabeled iodine, but MTC does NOT. 

Serum thyroxine is used in the initial diagnosis of hypo- and hyperthyroidism. 

Thereafter, levothyroxine dose adjustments are primarily based on serum TSH, and 

thyroxine measurement has little utility. 
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Thyroglobulin (Tg) is the precursor to active thyroid hormones (T3 and T4) and is 

produced by normal thyroid tissue or differentiated (ie, papillary, follicular) thyroid 

cancer. Most Tg is stored in the thyroid gland, but some is released into the 

circulation. Patients who have undergone a total thyroidectomy and radioactive iodine 

treatment should have no residual normal thyroid tissue; therefore, a rising Tg level in 

these patients is likely due to recurrent differentiated thyroid cancer. 

Patients who have undergone thyroidectomy for differentiated thyroid cancer 

REQUIRE levothyroxine (T4) supplementation for 2 reasons: 

• Levothyroxine replaces thyroid gland function. 

• Levothyroxine suppresses pituitary release of TSH (negative 

feedback). Because TSH stimulates thyroid tissue growth, levothyroxine 

supplementation to suppress TSH (ie, by causing a mildly hyperthyroid state) 

may help prevent thyroid cancer recurrence. 

In some patients, a "stimulated" Tg level can also be obtained to evaluate for 

recurrence. This test measures the Tg level after withdrawing levothyroxine 

supplementation (to increase pituitary release of TSH) or after giving recombinant 

TSH. If there is recurrent cancer, the increased TSH will cause increased Tg release 

from the cancer cells. 

……… 

Radioactive iodine causes radiation-induced destruction of thyroid cells and is used as 

an adjuvant treatment for thyroid cancer. Because the iodine can be taken up by other 

cells, adverse effects include sialadenitis (salivary gland infection), dry mouth, and 

pulmonary fibrosis. Tg levels would not be affected. 

Tumor neoantigens are attractive targets for cancer immunotherapy. However, 

increased immunologic response (ie, increased antibody formation) toward tumor cells 

should decrease persistent/recurrent disease and therefore decrease serum Tg. 

Excess thyroid hormone replacement, which leads to enhanced negative feedback to 

the pituitary, would be expected to decrease, rather than increase, Tg levels in patients 

who have Tg-producing cells (including in this patient with likely recurrent thyroid 

cancer). 

EPISTAXIS A patient who sustained nasal trauma and now has nasal obstruction and fluctuant 

swelling of the nasal septum has a septal hematoma, which is an accumulation of 

blood between the perichondrium and the septal cartilage. 

Although the incidence is rare, the complications of an untreated septal hematoma are 

significant. Infection can develop rapidly (2-3 days) and lead to a septal abscess.  In 

addition, because the septal cartilage has no direct blood supply and receives all 

nutrients via diffusion from the perichondrium, a septal hematoma can cause avascular 

necrosis (AVN) of the septal cartilage. Destruction of the nasal septal cartilage can 
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result in septal perforations, external nasal deformities (eg, saddle nose), or internal 

nasal valve collapse (ie, nasal obstruction). 

Therefore, all patients who sustain nasal trauma undergo examination of the nasal 

septum. Palpation can differentiate between a deviated nasal septum (firm) and a 

septal hematoma (soft, fluctuant).  

Patients with a septal hematoma require prompt incision and drainage (I&D). After 

incision and drainage, anterior nasal packing should be placed to compress the 

perichondrium to the nasal septum; ice packs and NSAIDs can reduce edema due to 

inflammation. Patients are treated with antibiotics and require otolaryngology 

evaluation after a few days for packing removal and assessment. 

……… 

Embolization of the sphenopalatine artery is one method to control posterior 

epistaxis. This patient does not currently have epistaxis because blood has already 

accumulated in the nasal septum. 

A CBC is ordered in cases of severe epistaxis that may require transfusion, but it is not 

needed in this patient who has had no further bleeding. Coagulation studies are 

ordered in patients who are anticoagulated or have recurrent, spontaneous 

epistaxis.  This patient is healthy and has an obvious cause of epistaxis (trauma). 

EPIGLOTTITIS This patient with HIV had a week of progressive sore throat and then developed 

acute hypoxemic respiratory failure with tripod position, drooling, and hoarseness, 

raising strong suspicion for epiglottitis, a cellulitis of the epiglottis, aryepiglottic folds, 

and other adjacent tissue. Swelling of these structures often leads to rapid airway 

deterioration; therefore, airway management is the main priority. 

In patients unable to maintain adequate oxygen saturations, bag-valve-mask 

ventilation (BVM) with 100% oxygen (to keep oxygen saturation ≥~88%) should be 

initiated. If BVM does not result in adequate oxygenation (ie, oxygen saturation 

remains low), endotracheal intubation using a video laryngoscope (to facilitate 

direct visualization of the epiglottis) should be attempted. 

However, given the risk of rapid respiratory deterioration, failure of a SINGLE attempt 

at endotracheal intubation with a video laryngoscope should immediately prompt the 

establishment of a surgical cricothyrotomy by the most experienced provider 

available (preferably an otolaryngologist or general surgeon). Cricothyrotomy 

establishes an airway below the epiglottal swelling and potential obstruction. 

Once the airway is stabilized (ABCs), antimicrobial therapy is needed to clear the 

infection. This patient with untreated HIV has evidence of epiglottitis due 

to Candida (eg, white plaques on the oropharynx).  In addition to antifungal therapy, 

he would also likely receive broad-spectrum antiBACTERIAL agents (eg, vancomycin, 

ceftriaxone) given the severity of the condition and the possibility of a secondary 

bacterial infection. 
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……. 

Laryngeal mask airway should not be used because it is a supraglottic airway device 

(above the obstruction). 

Bilevel positive airway pressure (BiPAP) is not able to overcome a significant epiglottal 

obstruction and is not recommended in patients who are hypoxic and fail an 

endotracheal airway. Surgical airway is required. 

Multiple attempts at endotracheal intubation with a video laryngoscope are not 

recommended because this would delay adequate oxygenation in a patient who is 

severely hypoxic. A surgical airway should be established when a single attempt at 

video-assisted endotracheal intubation fails. If intubation without a video 

laryngoscope fails, intubation with a video laryngoscope could be attempted. 

Blind nasotracheal intubation is not recommended because the swollen epiglottis 

must be visualized in order to effectively pass an endotracheal tube. 

Infectious epiglottitis 

Epidemiology 
• S. pneumoniae, H. influenzae 

• Risk reduced with H influenzae vaccination 

Clinical 

• Rapidly progressive & life-threatening 

• Fever, sore throat, drooling, muffled voice 

• Airway obstruction (stridor, dyspnea) 

• Pooled oropharynx secretions 

• Laryngotracheal tenderness 

Diagnosis 
• Direct visualization 

• Imaging (lateral neck x-ray) – not necessary 

Treatment 
• Early artificial airway (if needed) 

• IV antibiotics (ceftriaxone PLUS vancomycin) – after ABCs 

In adults, most cases are caused by S. pneumoniae or H. influenzae, with DM, obesity, 

and preceding URI (disruption of the respiratory epithelium creates a portal of entry 

for bacteria) increasing infection risk. Whereas children classically have abrupt onset 

of drooling, dysphagia, and distress (the "3 Ds"), initial manifestations in adults are 

more subtle and include sore throat, fever, and laryngotracheal tenderness to 

palpation. With worsening of the swelling, difficulty swallowing, pooled oral 
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secretions, and respiratory compromise (eg, tachypnea, stridor) can develop.

 

The diagnosis is confirmed by direct visualization or soft-tissue lateral neck 

radiograph, which usually shows an enlarged epiglottis, loss of the vallecular air 

space, and/or a distended hypopharynx. Radiographs may also help exclude other 

conditions. Respiratory compromise is less common in adults but can progess 

quickly; therefore, patients with significant compromise (eg, hypoxia resistant to 

noninvasive intervention) require airway establishment prior to considering neck 

radiograph. 

……. 

CXR and sputum Gram stain/culture are used to diagnose pneumonia. Although this 

patient has a cough, his pulse oximetry is normal, and his lungs have no evidence of 

intrapulmonary pathology (eg, crackles). The presence of stridor and pooled oral 

secretions makes an upper airway issue such as epiglottitis far more likely than 

pneumonia. 
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Diphtheria can cause 

slowly progressive sore 

throat, malaise, cough, 

stridor, hoarseness, low-

grade fever, and a thick, 

white exudate 

(pseudomembrane) on the 

posterior pharynx. However, 

diphtheria is very rare in 

developed countries due to 

widespread vaccination; 

epiglottitis is more 

common. 

GAS pharyngitis usually 

presents with acute-onset 

sore throat, tonsillar 

exudates, cervical LAD 

(usually anterior), and NO 

cough (Centor criteria).   

PERITONSILLAR 

ABSCESS 

 

A patient has fever, pharyngeal pain, and earache suggesting a possible peritonsillar 

abscess (PTA). PTA, also known as quinsy, is an acute bacterial infection of the region 

between the tonsil and the pharyngeal muscles. It begins as persistent 

tonsillitis/pharyngitis and progresses to cellulitis/phlegmon, with pus collecting into 

an abscess within a week of symptom onset. PTA is MC in older adolescents and 

young adults, and drug or alcohol use increases the risk. 
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Examination findings in PTA can include spasm of the jaw muscles (trismus) (which 

often limits the physical examination), muffled "hot potato" voice, and swelling of 

peritonsillar tissues with deviation of the uvula to the contralateral side.  

Treatment involves: Airway mamagement (1st step). needle aspiration or 

I&D plus antibiotic therapy to cover GAS and respiratory anaerobes (e.g., IV 

clindamycin or ampi-sulbactam), if not responsive, consider MRSA. 

Tonsillectomy indicated if: 

• Unresponsive to drainage and antibiotics 

• Recurrent tonsillitis or peritonsillar abscess, or other complications occur 

• Airway obstruction is present  

……….. 

Epiglottitis is characterized by high-grade fever, severe sore throat, and odynophagia 

that can rapidly progress to airway obstruction.  Pharyngeal findings in epiglottitis 

are typically normal. 

Uncomplicated tonsillitis is characterized by tonsillar erythema and exudates, often 

with tender anterior cervical nodes and palatal petechiae. However, trismus, pooling 

of saliva, and uvular deviation are more consistent with PTA. 

Enlarged adenoids are usually seen in early childhood and regress with age. They are 

unlikely to cause symptoms in an adolescent but may occasionally obstruct the 

nasopharynx. 

Herpangina is caused by the coxsackie A virus and presents with fever, sore throat, 

and odynophagia. It is MC in children and is characterized by vesicles on the tonsils 

and soft palate. 

Infectious mononucleosis is characterized by the triad of fever, pharyngitis, and 

posterior cervical lymphadenopathy.  Mononucleosis is not typically complicated by 

abscess formation. 

Although a three-day history of fever, chills, and sore throat were most likely secondary 

to tonsillitis, his muffled or "hot potato voice" and deviation of the uvula suggest 

that a peritonsillar abscess has developed as a complication of his tonsillitis. Patients 

with a peritonsillar abscess typically have prominent unilateral LAD. This condition can 

be fatal secondary to either airway obstruction or spread of the infection into the 

parapharyngeal space, which may lead to involvement of the carotid sheath. Initial 

treatment consists of aspiration of the peritonsillar abscess and initiation of IV 

antibiotics. 

Surgical intervention may be necessary if the purulent material cannot be removed 

with aspiration alone. 
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………… 

Emergency laryngoscopy is typically required in patients with epiglottitis to ensure 

adequate protection of the airway. Epiglottitis can present with difficulty swallowing 

and a muffled voice similar to that seen in this patient, but the unilateral 

lymphadenopathy and deviation of the uvula are more suggestive of a 

peritonsillar abscess. In addition, the epiglottis is located more distal in the airway and 

is not adjacent to the uvula. 

Cricothyroidotomy is used as a last resort in patients who are unable to protect their 

airway. This patient, however, is not complaining of any difficulty breathing at this time. 

RETROPHARYNG

EAL ABSCESS 

The retropharyngeal 

space is a deep 

compartment of the neck 

defined anteriorly by the 

buccopharyngeal fascia 

and constrictor muscles of 

the pharynx and 

posteriorly by the alar 

fascia. It communicates 

laterally with the 

parapharyngeal space.  
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A patient has a retropharyngeal abscess with neck pain, odynophagia, and fever 

following penetrating trauma to the posterior pharynx. Examination findings can 

include NUCHAL rigidity and bulging of the pharyngeal wall. Although deep space 

infections of the neck have become less common since the advent of widespread 

antibiotic use, they can progress rapidly with potentially fatal complications. 

Infection within the retropharyngeal space drains inferiorly to the SUPERIOR 

mediastinum.  

Spread to the carotid sheath can 

cause thrombosis of the internal 

jugular vein (IJV) and deficits in 

cranial nerves IX, X, XI, and XII (9-

12). Extension through the alar 

fascia into the "danger space" 

(between the alar and prevertebral 

fasciae) can rapidly transmit 

infection into the POSTERIOR 

mediastinum to the level of the 

diaphragm.  

 

Acute necrotizing mediastinitis is 

a life-threatening complication 

characterized by fever, chest pain, 

dyspnea, and odynophagia, and requires urgent surgical intervention. 

……….. 

Extension of infection from the paranasal sinuses through the underlying bone can 

lead to subdural empyema.  Clinical findings include fever, headache, and mass 

effect signs (eg, AMS). 

Ludwig angina is a rapidly progressive bilateral cellulitis of the submandibular and 

sublingual spaces, most often arising from an infected mandibular molar. Clinical 

findings include fever, dysphagia, odynophagia, and drooling. 

Cavernous sinus thrombosis (CST) is most often due to contiguous spread of infection 

from the medial third of the face, sinuses, or teeth via the valveless facial venous 

system. Clinical findings include headache, fever, cranial nerve deficits (eg, diplopia), 

and proptosis. 

Spinal epidural abscess can be caused by hematogenous dissemination (eg, IVDU), 

contiguous spread from vertebral osteomyelitis, or direct inoculation (eg, epidural 

anesthesia). Symptoms include fever, focal back pain, and neurologic deficits. 
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ACUTE PAROTITIS 
Suppurative parotitis 

Risk factors 

• Elderly, dehydrated, postsurgical 

• Decreased oral intake (eg, NPO perioperatively) 

• Medications (eg, anticholinergics) 

• Obstruction (eg, calculi, neoplasm) 

Clinical 

presentation 

• Firm, erythematous pre/postauricular swelling 

• Exquisite tenderness exacerbated by chewing and palpation 

• Trismus, systemic findings (eg, fever, chills) 

• Elevated serum amylase without pancreatitis 

Management 

• Ultrasound or CT scan (eg, ductal obstruction, abscess) 

• Hydration, oral hygiene 

• Antibiotics 

• Massage (ie, milking pus out of gland) 

• Sialagogues 

An elderly patient with fever, leukocytosis, and severe tenderness and swelling of the 

left parotid gland following a recent surgical procedure likely has acute suppurative 

parotitis. Suppurative parotitis often occurs in elderly postoperative patients, 

particularly those with dementia who are at risk of inadequate fluid hydration and 

poor oral hygiene. In these patients, salivary stasis (due to NPO status, poor oral 

hygiene, and dehydration) leads to retrograde seeding of bacteria from the oral cavity 

(eg, S aureus, oral flora) through Stenson's duct to the parotid gland. Patients then 

have rapid-onset and excruciatingly painful swelling of the involved parotid 

gland that is aggravated by chewing. Examination shows an exquisitely tender, 

swollen, and erythematous gland. Purulent fluid can often be expressed from the 

parotid duct. 

Although the diagnosis is typically evident after clinical evaluation, imaging (CT scan or 

US) should be obtained to assess for salivary stones or neoplasms obstructing the 

duct, as well as to differentiate between suppurative parotitis and an abscess.  

Treatment includes IV, broad-spectrum antibiotics (narrowed based on culture 

results), hydration, sialagogues (increase salivary flow), and massage (expression of 

purulence from the duct). 

…… 

Polysaccharide vaccine is given to patients age ≥65 to prevent illnesses caused by S 

pneumoniae.  However, S aureus and oral flora are much more commonly implicated in 

suppurative parotitis. 

Tetanus can also present with painful trismus (due to masseter spasm) and sometimes 

fever.   
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Extreme jaw opening (eg, during intubation) can cause anterior TMJ dislocation, 

which presents with pain in the preauricular area and difficulty opening or closing the 

jaw. However, fever with leukocytosis would not be present. 

Malignant hyperthermia occurs in susceptible patients following administration of 

volatile anesthetic agents and can present with hyperthermia and masseter muscle 

spasms. However, it typically presents within an hour of anesthesia induction; is not 

associated with leukocytosis; and would not have localized symptoms. 

Incentive spirometry and early ambulation can reduce postoperative pulmonary 

complications (eg, pneumonia).  

VERTIGO 

 

*** 

The inner ear contains the endolymphatic fluid-filled semicircular canals (which convey 

movement and position of the head) and the cochlea (which is the sensory organ of 

hearing). Conditions that cause disruption of endolymph flow can present with vertigo 

(semicircular canals) and/or SNHL (cochlea). 

Perilymphatic fistulas are a rare, but debilitating, complication of head injury or 

barotrauma. They cause leakage of endolymph from the semicircular canals and 

cochlea into surrounding tissues, resulting in characteristic clinical features: 

• Progressive SNHL caused by damage to cochlear hair cells from loss of 

endolymph. 

• Episodic vertigo with nystagmus triggered by pressure changes in the inner 

ear (eg, Valsalva maneuver, elevation changes [eg, riding in elevator]) due to 

acutely increased endolymph leakage. This can be demonstrated clinically by 

performing a loud clap (ie, pressure change due to sound conduction through 

the ossicles) near the patient's ear and observing for nystagmus (Tullio 

phenomenon). 

Patients are advised to limit activities that increase inner ear pressure; they also 

require ENT referral for further management. 

……… 

BPPV vertigo is caused by debris (otoliths) that temporarily alters endolymph flow 

through the semicircular canals.  Therefore, patients typically have sudden, brief (<1 

min) episodes of vertigo triggered by head movement. 

Eustachian tube dysfunction can result in fluid in the middle ear space (not the inner 

ear vestibular system) and can cause ear popping, cracking, and hearing loss in 

response to changes in pressure.  However, it also causes a sense of ear fullness or 

pain, not episodic vertigo with nystagmus. 

Ménière disease is caused by increased endolymphatic fluid volume or pressure in the 

vestibular system.  It also causes episodic vertigo with hearing loss, but episodes are 
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accompanied by aural fullness or tinnitus, last 20 minutes to 24 hours, and often lack 

specific, identifiable triggers. 

Orthostatic hypotension causes lightheadedness, presyncope, or syncope when the 

patient assumes a standing position due to cerebral hypoperfusion.  It does not involve 

the vestibular system and therefore does not cause true vertigo or nystagmus. 

This patient's traumatic brain injury puts him at risk for postconcussive syndrome, 

which is characterized by headache, confusion, difficulty concentrating, mood 

alterations, and sleep disturbances.  It does not cause spinning vertigo with nystagmus 

triggered by Valsalva maneuvers. 

VESTIBULAR 

SCHWANNOMA 
Vestibular schwannoma (acoustic neuroma) 

Epidemiology 
• Median age 50 

• Usually unilateral (bilateral associated with NF type 2) 

Clinical 

manifestations & 

pathophysiology 

• SNHL & imbalance (CN VIII Schwann cell tumor) 

• ± Facial numbness &/or paralysis (CN V & VII compression) 

Diagnostic studies 
• Audiogram 

• MRI with contrast of internal auditory canal (IAC) 

Management 

• Observation (eg, small tumors, minimal symptoms, older or 

infirm patients) 

• Surgery 

• Radiation therapy 

This patient with asymmetric SNHL (AC > BC, lateralization to the unaffected ear), 

imbalance, and facial numbness likely 

has a vestibular 

schwannoma (acoustic neuroma), a 

benign tumor of CN VIII Schwann cells 

that forms in the internal auditory 

canal. 

CN VIII is comprised of both the 

cochlear nerve and vestibular 

nerves.  Therefore, patients with 

schwannoma often have unilateral 

hearing loss due to cochlear nerve 

compression.  Although vertigo would 

generally be expected with acute 

vestibular nerve damage, most 

patients with vestibular schwannoma do not experience vertigo because the tumor's 

slow growth allows for central compensation of gradual unilateral loss of input; 

however, imbalance can still manifest when patients are deprived of visual input (eg, 
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walking at night). As the tumor expands from the internal auditory canal into 

the cerebellopontine angle, it may compress 

CN V (causing facial numbness) and CN VII 

(causing facial weakness). 

Patients require an audiogram and an MRI 

with contrast of the internal auditory canal. In 

select patients, observation may be 

appropriate; otherwise, treatment is with 

surgical resection or radiation therapy. 

………. 

A cholesteatoma is an erosive, expansile 

mass of keratin debris in the middle 

ear. Although it may present with unilateral 

hearing loss, the hearing loss is usually 

conductive (ie, BC > AC, lateralization to the 

affected ear), often with otorrhea and a pearly white mass in the middle ear. 

Eustachian tube dysfunction may present with asymmetric hearing loss, but it is 

conductive rather than sensorineural.  It also is accompanied by pain, popping sounds, 

and middle ear effusion. 

Herpes zoster oticus (reactivation of varicella zoster virus involving CN VIII) can cause 

hearing loss and imbalance.  However, it also presents with severe pain and a 

vesicular rash. Facial paralysis (CN VII) rather than numbness (CN V) is also 

characteristic. 

Although Ménière disease causes asymmetric sensorineural hearing loss, it is 

characterized by discrete episodes of spinning vertigo, hearing loss, and aural 

fullness.  Subtle imbalance and facial numbness are not typical. 

Vertebrobasilar insufficiency could cause imbalance.  However, isolated hearing loss 

is rare; other classic symptoms include diplopia, perioral (rather than hemifacial) 

numbness, dysarthria, and ataxia. 
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EAR TRAUMA A patient with severe ear 

pain during a flight who 

now has persistent 

hearing loss most likely 

sustained barotrauma 

of the ear complicated 

by rupture of the 

tympanic 

membrane (TM). 

Under normal 

conditions, 

the eustachian 

tube opens intermittently, typically during swallowing or yawning. Failure to open 

adequately (eg, functional obstruction due to URI) leads to a pressure difference 

between the middle ear and the outside environment. This pressure difference is more 

pronounced when there are significant shifts in barometric pressure (eg, during a 

plane's ascent and descent), which can lead to stretching of the TM, causing ear pain 

and hearing loss. 

In severe cases, the TM can rupture, which rapidly equalizes the pressure difference 

and relieves the stretching; this relieves the pain but may also result in minor bleeding 

(eg, drop of blood on the finger). Patients can have persistent hearing loss because of 

the TM rupture. Barotraumatic TM injuries typically heal spontaneously within a few 

weeks, so reassurance and follow-up is appropriate initial management. 

…… 

(Aural irrigation can be used to treat cerumen impaction, which can cause unilateral 

hearing loss. However, cerumen impaction is typically neither painful nor associated 

with flying or URI symptoms. 

MRI of the internal auditory canal can detect a vestibular schwannoma, which can 

cause unilateral hearing loss.  In general, hearing loss due to a vestibular schwannoma 

is slowly progressive, but some patients have acute hearing loss. However, a 

vestibular schwannoma is not painful, would not bleed, and is not associated with 

flying. 

**Oral glucocorticoids are often used in patients with idiopathic sudden 

sensorineural hearing loss (SSNHL). The cause of SSHL is unknown, but it is not 

associated with flying, ear pain, or bleeding from the ear. 

Oxymetazoline used prior to air travel might reduce URI-induced obstruction of the 

eustachian tube and reduce the risk of barotrauma, but it is unlikely to improve a TM 

rupture after it has occurred. 
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Tympanoplasty is used to repair persistent TM perforations. However, an acute 

barotraumatic TM rupture often heals in a few weeks without surgical intervention. 

OTOSCLEROSIS 

 

*** 

Otosclerosis 

Epidemiology 

• Younger (early to mid-30s) Caucasian patients 

• More common in women 

• Autosomal dominant (AD) with incomplete penetrance 

Pathophysiology • Imbalance of bone resorption & deposition → stiffening of STAPES 

Clinical 

manifestations 

• Progressive CHL 

• PARADOXICAL improvement in speech discrimination in noisy 

environments 

• ± Reddish hue behind tympanic membrane 

Management 
• Amplification (eg, hearing aids) 

• Surgery (eg, stapes reconstruction) 

A patient has hearing loss that paradoxically improves (with regard to speech 

discrimination) in noisy environments, consistent with conductive hearing 

loss (CHL). Given her young age and family history of hearing loss at a young age, this 

presentation suggests otosclerosis. 

Otosclerosis is inherited in an AD pattern with incomplete penetrance. It results from 

an imbalance of bone resorption and deposition, causing stiffening and fixation of 

the ossicular chain (malleus, incus, stapes), primarily the stapes.  Because the ossicles 

function as a lever connecting the tympanic membrane to the oval window to amplify 

sound energy, this stiffening results in 

CHL. As with other causes of CHL, patients 

with otosclerosis can have paradoxical 

improvement of speech understanding in a 

noisy environment (a phenomenon called 

the paracusis of Willis), possibly because 

CHL dampens the competing background 

noise, thereby allowing speech to be heard 

more clearly. 

Ear examination is generally unremarkable, 

although excessive bony resorption can 

expose underlying blood vessels, leading 

to a reddish hue sometimes seen behind 

the tympanic membrane. Management involves hearing amplification or surgical 

reconstruction of the stapes. 

……….. 
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Degeneration of neuronal cell bodies (which can occur in presbycusis) is seen in older 

individuals and presents with bilateral, symmetric SNHL. Unlike CHL, SNHL is 

characterized by worse speech understanding with increasing background noise. 

A lamellated basement membrane is characteristic of Alport syndrome, which can 

cause hereditary SNHL (not CHL) due to damage of the basement membrane in the 

cochlea. It typically presents with recurrent hematuria in childhood. 

A neoplastic growth involving CN VIII (vestibular schwannoma) would also cause a 

unilateral hearing loss and is sometimes hereditary (eg, neurofibromatosis, type 2). 

However, it would present with SNHL and a normal otoscopic examination (no 

reddish hue). 

OSTEONECROSIS 

 

**** 

Bisphosphonate-related osteonecrosis of the jaw 

Risk 

factors 

• High-dose, parenteral bisphosphonates 

• Dental procedures (eg, extractions, implants) 

• Concurrent glucocorticoid use 

• Concurrent or previous malignancy 

Clinical 

features 

• Chronic, indolent symptoms 

• Mild pain, swelling 

• Exposed bone, loosening of teeth, pathologic fractures 

Management 

• Oral hygiene 

• Antibacterial rinses 

• Antibiotics and debridement as needed 

A patient has a nonhealing dental extraction site associated with local swelling, mild 

pain, and exposed bone. Given her treatment of osteoporosis with zoledronic acid, 

these findings most likely represent bisphosphonate-related osteonecrosis of the 

jaw (ONJ), which is likely caused, at least in part, by impaired bone remodeling. It is 

MC in patients receiving high-dose parenteral bisphosphonates in the context of 

cancer therapy, but it can also occur in those taking bisphosphonates for 

osteoporosis. 

ONJ classically presents as an area of exposed, necrotic bone following tooth 

extractions or other dental procedures. It may persist for extended periods (months 

to years) and is often asymptomatic for much of the course. The mandible is more 

commonly affected than the maxilla.  

Treatment is largely supportive, including careful oral hygiene and antibacterial rinses; 

oral antibiotics and limited debridement are used only when needed.  

Because the course can be intractable, some experts advise dental consultation and 

completion of any anticipated dental procedures prior to initiation of 

bisphosphonate therapy. 

……. 
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Both aphthous ulcers and herpetic stomatitis present with painful oral 

ulcers.  However, these conditions cause superficial ulcerations without exposed bone 

that heal spontaneously, usually within 7-10 days. 

Mucormycosis (acute invasive fungal sinusitis) can present with pain and bone 

destruction. However, it occurs almost exclusively in immunocompromised patients 

(eg, those with uncontrolled DM) and presents with rapidly progressive fever, facial 

pain, nasal congestion, and changes in vision or mentation. 

Periodontal abscess can cause pain and swelling of tissues surrounding the affected 

tooth, but symptoms are typically acute. Patients usually have associated fever and 

lymphadenopathy. 

Like ONJ, SCC can present as a nonhealing oral ulceration, and biopsy is often 

required for definitive diagnosis. However, this patient has no other clinical features 

(eg, cervical lymphadenopathy) or risk factors (eg, tobacco, heavy alcohol use) for oral 

cancer. Her history of bisphosphonate use makes ONJ much more likely. 

Interpretation of Rinne & Weber tests 

 Rinne result Weber result 

Normal AC > BC in both ears Midline 

CHL 
BC > AC in affected ear, AC 

> BC in unaffected ear 
Lateralizes to affected ear 

SNHL AC > BC in both ears 
Lateralizes to unaffected ear, 

away from affected ear 

Mixed HL 
BC > AC in affected ear, AC 

> BC in unaffected ear 

Lateralizes to unaffected ear, 

away from affected ear 

AC = air conduction; BC = bone conduction. 

Hearing loss is classified as either conductive (impaired transmission of sound to the 

inner ear) or sensorineural (involving the cochlea or auditory nerve), which can be 

distinguished with tuning fork examination. The Rinne test compares air conduction 

(tuning fork near the ear) versus bone conduction (tuning fork on the mastoid bone). 

With normal hearing, air-conducted sound is perceived as louder than bone-conducted 

sound. The Weber test is performed by placing the tuning fork on the middle of the 

forehead equidistant from both ears. The sound carried by bone conduction in this 

manner is normally heard equally in both ears; vibration heard louder in one ear is 

abnormal. 

• SNHL causes lateralization to the unaffected ear because the inner ear is 

unimpaired on that side and therefore can better hear the sound. 
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• CHL causes lateralization to the affected ear because the conductive deficit 

masks the ambient noise in the room, allowing the sound to be better heard. 

CHL can be caused by disorders of the external auditory canal (eg, cerumen impaction, 

otitis externa), tympanic membrane (eg, perforation), middle ear space (eg, otitis 

media, cholesteatoma), or the ossicular chain (eg, otosclerosis). 

This young woman with conductive hearing loss and a normal otoscopic examination 

likely has otosclerosis. Otosclerosis results from an imbalance of bone resorption and 

deposition that leads to stiffening and ultimately fixation of the stapes, which 

dampens the transmission of sound energy from the tympanic membrane to the 

cochlea. Otosclerosis may progress during pregnancy. It is inherited in an 

autosomal dominant pattern with incomplete penetrance. Treatment involves 

hearing amplification or surgical reconstruction of the stapes. 

……… 

Although chronic otitis media may cause conductive hearing loss, it is typically 

accompanied by ear pain and/or fullness, which were not reported by this patient. 

Examination of the tympanic membranes would show retraction of the tympanic 

membrane or fluid in the middle ear. 

Aminoglycoside antibiotics can cause sensorineural (rather than conductive) hearing 

loss.  In addition, they are more commonly used in pyelonephritis rather than cystitis. 

Although Ménière disease (episodic vertigo, fluctuating hearing loss), presbycusis 

(progressive hearing loss in advanced age), and vestibular schwannoma (CN VIII tumor) 

would all have normal otoscopic examinations, they would cause SNHL rather than 

conductive. 

BRANCHIAL 

CLEFT CYST 
Pediatric neck masses 

Thyroglossal duct 

cyst 

Midl

ine 

• Tract between foramen cecum & base of anterior neck 

• Cystic, moves with swallowing or tongue protrusion 

• Often presents after URTI 

Dermoid cyst 
Mid

line 

• Cystic mass with trapped epithelial debris 

• Occurs along embryologic fusion planes 

• No displacement with tongue protrusion 

Branchial cleft cyst 
Late

ral 

• Tract may extend to the tonsillar fossa (2nd branchial 

arch) or pyriform recess (3rd branchial arch) 

• Anterior to the SCM muscle 

Reactive 

adenopathy 

Late

ral 

• Firm, often tender 

• Multiple nodules 

Mycobacterium 

aviumlymphadenitis 

Late

ral 

• Necrotic lymph node 

• Violaceous discoloration of skin 
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• Frequent fistula formation 

Cystic hygroma 
Post

erior 
• Dilated lymphatic vessels 

A child with a lateral, cystic neck 

mass has a branchial cleft 

cyst (BCC). The branchial apparatus is 

an embryologic structure, composed 

of paired arches separated by clefts, 

which forms many face and neck 

structures. Abnormalities in the 

embryologic development of these 

structures can lead to cysts, sinuses, 

fistulae, and/or cartilaginous 

remnants along the paths of 

development. 

Abnormalities most often arise from the second branchial 

arch, which forms structures in the face and upper neck. 

Therefore, BCCs are most often located between the 

internal and external carotid arteries, anterior to the SCM 

muscle and inferior to the mandible. Surgical resection of 

the entire cyst and any associated fibrous tract remnants is 

curative. 

Similar to a thyroglossal duct cyst (TDC), which is also 

formed from incomplete involution of an embryologic 

remnant, a BCC is often detected when it 

becomes secondarily infected after an URI, leading to 

erythema, tenderness, and sometimes drainage of fluid from a sinus tract.  However, 

a TDC is located 

in the midline 

because the 

path of thyroid 

descent is from 

the base of 

tongue to its 

location in the 

midline lower 

neck. 
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…………… 

Actinomyces lymphadenitis can present as a submandibular mass with a draining 

sinus tract. However, it typically occurs after dental infections or trauma in 

immunosuppressed patients and the sinus tracts drain sulfur granules. 

 A cystic hygroma is formed from dilated lymphatic 

vessels and presents as a lateral, cystic neck 

mass. However, it occurs most commonly in the 

posterior triangle of the neck and is typically 

diagnosed at birth or on prenatal ultrasound. 

A laryngocele is an outpouching of the laryngeal 

mucosa that can be congenital or acquired. If it 

protrudes through the thyrohyoid membrane, it 

can present as a lateral neck mass. It characteristically enlarges with Valsalva 

maneuver due to inflation with air. Acquired laryngoceles are classically seen in 

glassblowers or trumpet players due to repeated, intense oropharyngeal pressure. 

CSF 

RHINORRHEA 
Cerebrospinal fluid (CSF) rhinorrhea 

Etiology 

• Accidental trauma (MC) 

• Surgical trauma (eg, sinus surgery) 

• Nontraumatic (eg, elevated ICP) ?!?! 

Clinical 

presentatio

n 

• Unilateral watery rhinorrhea with salty or metallic taste 

• Possible complication: meningitis 

Evaluation 

• Test for CSF-specific proteins (β-2 transferrin, β-trace protein) 

• Imaging (with intrathecal contrast) 

• Endoscopy (± intrathecal fluorescein dye) 

Manageme

nt 

• Bed rest, head of bed elevation, avoidance of straining 

• Lumbar drain placement 

• Surgical repair 

CSF = cerebral spinal fluid. 

Clear, unilateral rhinorrhea that increases at times of relatively increased ICP (eg, 

bending over, bowel movements) is suspicious for cerebrospinal fluid (CSF) 

rhinorrhea. Patients also often report a salty or metallic taste. Most cases occur 

after head trauma, especially with fracture of the skull base (eg, cribriform plate, 

temporal bone). CSF rhinorrhea can be evident immediately after the trauma or may 

have a delayed presentation (days to months) in which rhinorrhea is noted after 

acute edema resolves. 
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Testing the nasal discharge for CSF-specific proteins (eg, beta-2 transferrin, beta-trace 

protein) is diagnostic. Imaging or endoscopic nasal examination can be used to 

localize the precise site of the defect.  

Patients typically require inpatient management for bed rest, head-of-bed elevation, 

and frequent neurologic evaluation because they are at risk for meningitis due to 

nasal flora contamination of the CSF. If the CSF rhinorrhea does not resolve with these 

measures, further interventions (eg, lumbar drain, operative repair) are necessary. 

……… 

A personal or family history of atopy may suggest allergic rhinitis, which would present 

with bilateral (rather than unilateral) rhinorrhea and pale or bluish, boggy, edematous 

turbinates. Accompanying symptoms of sneezing, itching, and watery eyes are also 

typically present. 

Intranasal cocaine and nasal decongestants cause vasoconstriction. Overuse can 

result in bilateral (rather than unilateral) rhinorrhea and severe "rebound" nasal 

congestion (eg, rhinitis medicamentosa). Examination often shows swollen, 

erythematous turbinates. Tissue destruction from vasoconstriction caused by intranasal 

cocaine typically occurs at the septum (resulting in septal perforations) rather than at 

the skull base. 

Patients can be exposed to a variety of substances at work that result in allergic, 

irritant-induced, or corrosive rhinitis, leading to rhinorrhea. However, such rhinorrhea 

would be bilateral, and symptoms would increase during times of exposure (ie, at 

work) rather than with head positioning or straining. 

DEVIATED NASAL 

SEPTUM 

Complications are common following rhinoplasty, and up to one in four rhinoplasties 

may need revision. Common complications include patient dissatisfaction, nasal 

obstruction and epistaxis. Those that involve the nasal septum are less common but 

more serious. The septum is made up of cartilage and has poor blood supply 

contrasting sharply with the rich anastomosing blood supply of the nasal sidewall. The 

underlying cartilage relies completely on the overlying mucosa for nourishment 

by diffusion. Because of the poor regenerating capacity of the septal cartilage, trauma 

or surgery on the septum may result in septal perforation. The typical postoperative 

presentation is a whistling noise heard during respiration. Following nasal surgery, 

septal perforation is typically the result of a septal hematoma though a septal 

abscess may also be the cause. Additional conditions that can cause septal perforation 

are self-inflicted trauma (nose picking), syphilis, tuberculosis, intranasal cocaine 

use, sarcoidosis and GPA (Wegener's). 

………. 

Nasal polyps are usually seen in patients with asthma and allergic disorders but may 

also occur in patients with other inflammatory conditions of the nasal mucosa. They 
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may cause chronic nasal obstruction and should be surgically removed in 

symptomatic patients. 

Foreign bodies are common in children.  On presentation, patients will have nasal 

obstruction and may have a foul odor, halitosis and nasal bleeding.  Following 

surgery, a retained foreign body such as nasal packing most classically would cause 

toxic shock syndrome (TSS). 

Allergic rhinitis commonly presents with rhinorrhea, nasal pruritus, cough and 

occasionally dyspnea. On examination, the nasal mucosa is edematous and pale, and 

polyps may be present.  

Nasal furunculosis results from staphylococcal folliculitis following nose picking or 

nasal hair plucking.  It is potentially life threatening as it can spread to the cavernous 

sinus.  Patients complain of pain, tenderness and erythema in the nasal vestibule. 

BONE TUMOR 

 

*** 

This patient has a chronic mass on his hard 

palate consistent with torus palatinus (TP), a 

benign bony growth (ie, exostosis) located at 

the midline suture of the hard palate. It is 

thought to be caused by both genetic and 

environmental factors and is more common in 

women and Asian individuals. TP can 

be congenital or develop later in life. Similar 

lesions at the lingual surface of the mandible 

are termed "tori mandibulari." 

TPs are usually <2 cm in size but can gradually enlarge over time. They are typically 

asymptomatic and are frequently ignored by the patient but noted by clinicians (or 

family members) when examining the mouth for unrelated reasons. However, the thin 

epithelium overlying the bony growth may ulcerate with minor trauma of the oral 

cavity and heal slowly due to poor vascular supply. The diagnosis is usually obvious on 

clinical grounds.  

Surgery is indicated for patients in whom the mass becomes symptomatic, interferes 

with speech or eating, or causes problems with the fitting of dentures later in life. 

……… 

Oral SCC can be caused by smoking and excessive alcohol use; it can also be a late 

complication of HPV infection. However, oral cancer more commonly presents as a 

progressive ulcerating lesion located eccentrically on soft structures (eg, tongue, lips) 

rather than the center of the hard palate.  Rarely, paranasal sinus infections with 

atypical organisms (eg, blastomycosis, mucormycosis) can erode into the palate, but 

this typically occurs in patients with immune suppression (eg, uncontrolled DM) and 

would present acutely. 
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Chronic complications of palatal fracture include dental malocclusion, TMJ 

dysfunction, and complicated wounds. However, palatal fractures are rare, are usually 

associated with other obvious skull fractures, and are not a major cause of TP. 

Maxillofacial vascular malformations are congenital abnormalities that are present at 

birth. They present as soft, dusky lesions that grow with the patient and may bleed 

intermittently. 

//////////////////////////////////DERMATOLOGY////////////////////////////////// 
NONMELANOMA 

SKIN CANCER 

 

**** 

Basal cell carcinoma (BCC) is the MC form of skin 

cancer in the US, accounting for approximately 75% 

of all skin cancers. Possible features of BCC include: 

• Persistent open sore that bleeds, oozes, 

or crusts (A) 

• Reddish patch or irritated area (superficial 

BCC; B) 

• Pearly or translucent nodule with pink, red, or white color (nodular BCC; C) 

• Elevated or rolled border with central ulceration (D) 

• Pale scar-like area with poorly defined borders (E).  

The cancer usually remains local and only rarely spreads to distant parts of the body, 

but it may continue to grow and invade nearby tissues and structures, including the 

nerves, bones, and brain. 

A                                      B                               C                           D                                   

E 
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The treatment of BCC varies, depending on the size, depth, and location of the 

cancer. Low-risk lesions on the trunk or extremities can be managed with 

electrodessication and curettage (ED&C).  However, ED&C is not recommended for 

higher-risk lesions or for 

BCC on the face, where the 

resulting scarring and 

hypopigmentation are 

undesirable.  

Surgical excision is advised 

for this patient's large facial 

lesion.  

 

Nodular BCC on the trunk 

or extremities may be easily 

managed with standard 

surgical excision, typically 

with 3-5 mm margins. 

However, Mohs micrographic surgery is employed more often for the face. Mohs 

surgery is characterized by sequential removal of thin skin layers with microscopic 

inspection to confirm that the margins have been cleared of malignant tissue. This 

technique currently has the highest cure rate for BCC and provides the least 

disruption to surrounding tissues, making it ideal for delicate or cosmetically 

sensitive areas (eg, perioral region, nose, lips, ears). 

………… 

Radiation therapy is occasionally used to treat BCC in patients who are unable to 

undergo surgical excision. It is otherwise not considered first-line management. 

Systemic CTX is used in patients with widely metastatic BCC. However, this 

occurrence is rare and few patients with BCC require systemic treatment. 

Low-risk SUPERFICIAL (image B) BCC may be managed with topical therapy using 

either 5-FU or imiquimod. These agents may also be used in field therapy for patients 

with multiple actinic keratoses. However, they are less effective in NODULAR BCC 

and are not recommended. 
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This patient has a cutaneous squamous 

cell carcinoma (SCC). SCC typically 

forms an enlarging nodule in sun-

exposed areas. The lesions often 

become keratinized (with a thickened, 

rough surface) or ulcerate with crusting 

and bleeding. In addition, SCC can 

display early perineural invasion, 

causing regional neurologic 

symptoms (eg, numbness, 

paresthesias). 

Risk factors for SCC include sunlight exposure, fair skin, chronic inflammation or scar 

formation, and ionizing radiation exposure. SCC is especially common in patients who 

have a history of organ transplant and are on chronic immunosuppressive therapy.  

 

SCC in immunosuppressed patients is typically more aggressive, with an increased 

risk of local recurrence and regional metastasis. 

………. 

Basal cell carcinoma (BCC) characteristically presents as a pearly, flesh- or pink-colored 

nodule with telangiectatic vessels and is usually found on the head or neck. BCC is the 

MC skin malignancy in the general population; however, SCC occurs more 

commonly among immunosuppressed patients and more commonly on the 

extremities, and it is more likely to cause neural 

invasion. 

  Disseminated cryptococcosis is usually seen in 

immunosuppressed patients. The skin is the MC site. It 

presents as multiple, discrete, flesh- to red-

colored papules of varying size with slight central 

umbilication. 

Kaposi sarcoma is most commonly seen in the setting of coinfection with HIV and 

HHV-8. The lesions typically begin as papules and later develop into plaques or 

nodules. The color can change from light brown to violet, and patients often have 

multiple lesions. 

Melanomas are also seen with increased frequency in transplant patients. They are 

most often pigmented and are characterized by asymmetry, irregular border, 

variegated color, diameter >6 mm, and evolution in size and appearance over time 

(ABCDE). 

A patient most likely has angiosarcoma secondary to previous breast cancer therapy 

and should undergo biopsy for diagnostic confirmation. Angiosarcomas are relatively 

rare malignant tumors derived from the internal lining of blood vessels or lymphatic 
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vessels. PRIMARY angiosarcoma can occur anywhere in the body (eg, liver, breast), 

but angiosarcoma SECONDARY to breast cancer therapy is typically confined to the 

skin.  

The majority of patients received localized radiation therapy, which is the strongest 

risk factor. In addition, patients with chronic axillary lymphedema, often precipitated 

by surgical lymph node resection, are at increased risk. 

Patients with secondary angiosarcoma most commonly present with multiple 

ecchymoses or purpuric masses on the skin of the breast, axilla, or upper arm 4-8 

years following completion of breast cancer therapy. Lymphedema (nonpitting 

edema) is often present in the ipsilateral arm, and the skin of the breast may have a 

dimpled (peau d'orange) appearance. As with most sarcomas, early hematologic 

metastasis is common, and patients may also have signs of metastatic disease (eg, 

dyspnea due to lung involvement). Secondary angiosarcomas are typically high-grade 

on pathology and generally carry a poor prognosis (worse than primary 

angiosarcomas). However, when possible, surgical resection is potentially curative. 

………. 

Systemic antifungal therapy (eg, itraconazole, amphotericin) is appropriate treatment 

for blastomycosis. Skin involvement with violaceous warts or ulcers is common in 

patients with systemic blastomycosis; however, respiratory symptoms (eg, dyspnea, 

cough) are typically present as well. 

A low-potency topical steroid cream (eg, hydrocortisone) is useful in the management 

of psoriasis. Psoriasis plaques are typically erythematous with silvery scale (rather than 

purpuric) and occur on the extensor surfaces of the extremities. 

Oral valacyclovir can reduce the incidence of postherpetic neuralgia when given 

within 72 hours of the onset of herpes zoster (shingles) symptoms. However, the rash 

of herpes zoster is typically vesicular in a dermatomal pattern rather than purpuric. 
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A patient, who has an outdoor occupation with significant sun exposure (farming) and 

who has developed a persistent, indurated, ulcerating lower lip lesion, has typical 

features of squamous cell carcinoma (SCC). SCC is the MC malignancy of the lip, 

with 95% of cases occurring in the lower 

lip vermilion, likely due to higher exposure 

to sunlight. In addition to ultraviolet (eg, 

sunlight) exposure, other risk factors for 

SCC include fair skin tone, tobacco use 

(smoking or chewing), heavy alcohol use, 

chronic inflammation or scar formation, 

and immunosuppression. 

Diagnosis of SCC is confirmed 

with biopsy. Typical pathologic findings 

include invasive cords of squamous cells 

with keratin pearls. Prognosis is usually 

very good for cutaneous SCC, with curative resection seen in >90% of patients. Most 

lesions do not metastasize, but untreated SCC can cause extensive local destruction 

and may eventually spread to local lymph nodes or distant structures.  

Adverse prognostic features include larger size, deeper invasion, and involvement of 

regional LNs. 

……. 

 A Tzanck preparation of vesicular fluid can identify the 

characteristic giant cells of herpes simplex virus (HSV) infection. HSV 

can cause recurrent labial or peri-oral ulcerating lesions, but these 

usually resolve within 2 weeks. 

Granulomatous ulcers can be seen in a number of disorders, such as tertiary syphilis, 

tuberculosis, or disseminated fungal disease. However, most patients with these 

conditions would have additional systemic (eg, fever, night sweats in tuberculosis) or 

local (eg, genital lesions in syphilis) symptoms or known immunocompromised states. 

Basal cell carcinoma (BCC) is characterized histologically by invasive clusters of spindle 

cells surrounded by palisaded basal cells. Like SCC, BCC can form ulcerating lesions and 

is associated with sun exposure. However, BCC of the lip is much less common than 

SCC and typically affects the upper rather than lower lip. 

Aphthous ulcers (canker sores) are characterized by shallow, fibrin-coated ulcerations 

with underlying mononuclear infiltrates. They are recurrent, self-limiting ulcerations 

of the oral cavity and do not affect surfaces covered by keratinized stratified squamous 

epithelium. 
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This patient has a severe burn associated 

with extensive scar formation and a chronic 

non-healing wound.  Squamous cell 

carcinoma (SCC) is most often associated 

with ultraviolet (sun) exposure but may also 

arise within chronically wounded, scarred, 

or inflamed skin. SCC arising within a burn 

wound is known as a Marjolin ulcer. In 

addition, SCC has been seen within the skin 

overlying a focus of osteomyelitis, 

radiotherapy scars, and venous ulcers. SCC 

arising within chronic wounds tends to be 

more aggressive, so early diagnosis with biopsy is important for preventing metastatic 

disease. 

………. 

 BCC usually appears as pearly telangiectatic 

papules, often with central ulceration. Like SCC, 

BCC and melanoma are associated with chronic sun 

exposure, but they are less likely to arise in scars 

or burns. 

 

 

 Cutaneous T-cell lymphoma, sometimes 

referred to as mycosis fungoides, most 

commonly appears as scaly, pruritic patches 

or plaques.  

Basal cell carcinoma (BCC) 

Risk factors 

• Sun/ultraviolet light 

• Fair skin, light hair/eye color 

• Ionizing radiation 

• Chronic arsenic exposure 

Clinical 

features 

• Slow-growing: locally invasive, rare metastasis 

• Pink or flesh-colored, pearly papule, ± rolled border 

• ± Central ulceration (rodent ulcer) 
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Diagnosis • Excisional biopsy with narrow margin 

Nodular BCC, which represents up to 80% of cases, is characterized by 

a pearly or translucent nodule with an elevated or rolled border and central 

telangiectasias. 

BCC rarely metastasizes but can invade nearby tissues (eg, nerves, bone). Nodular BCC 

is typically managed with surgical excisional biopsy with narrow margins (eg, 3-5 

mm for BCC), which is usually adequate for complete removal of the neoplastic 

tissue. Excision with narrow margins carries a low (<5%) risk of recurrence while 

avoiding the sacrifice of large amounts of normal tissue and minimizing the risk of 

wound complications. For the face and other delicate or cosmetically sensitive 

areas, Mohs micrographic surgery (sequential removal of thin skin layers with 

microscopic inspection to confirm that the margins are clear of malignant tissue) is 

more often performed to ensure complete removal with good cosmetic results. 

……….. 

Incisional biopsy, in which only a representative portion of a lesion is removed, is 

typically used for large lesions for which excision is impractical or for lesions with a 

low risk of malignancy. Complete excision of this patient's lesion is easily accomplished 

and preferred for definitive management. 

Intralesional corticosteroid injections are typically used for inflammatory or 

autoimmune lesions (eg, alopecia areata, discoid lupus erythematosus), psoriasis, 

or keloids. They are not indicated for possible neoplastic lesions. 

Although wide-margin (eg, >5 mm) excision is indicated for melanoma and high-risk 

or recurrent nonmelanoma skin cancer, it is associated with greater risk of wound 

complications and significant scarring and is not necessary for uncomplicated BCC. 

Topical salicylic acid is useful for treating common warts and many other benign 

conditions (eg, acne, psoriasis, corns/calluses). It is occasionally considered in 

combination with topical 5-FU for low-risk BCC but has a higher risk of recurrence; 

excision is generally preferable for definitive management. 

Squamous cell carcinoma (SCC) of skin 

Risk factors 

• Sun/UV light, ionizing radiation exposure 

• Immunosuppression 

• Chronic scars/wounds/burn injuries 

Clinical features 

• Scaly plaques/nodules 

• ± Hyperkeratosis or ulceration 

• Neurologic signs (if perineural invasion) 

• SCC in situ: slow-growing, red, scaly patches/plaques 

Diagnosis • Biopsy: dysplastic/anaplastic keratinocytes 
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SCC = squamous cell carcinoma; UV = ultraviolet. 

Squamous cell carcinoma (SCC) should be suspected 

in patients with a rough, scaly nodule or nonhealing, 

painless ulcer that develops in the setting of a scar or 

chronic inflammatory lesion. Sun exposure is the MCC 

of SCC, but other risk factors include radiation 

exposure; immunosuppression; and chronic wounds, 

burns, or scars. 

The diagnosis of SCC should be confirmed with skin 

biopsy (punch, shave, or excisional) that includes the 

deep reticular dermis to assess the depth of invasion. 

Small or low-risk lesions are usually managed with 

surgical excision or local destruction (eg, 

cryotherapy, ED&C); lesions that are high risk or 

located in cosmetically sensitive areas should be 

referred for Mohs micrographic surgery. 

If left untreated, SCC may eventually cause extensive local destruction and lymphatic 

or distant metastases. SCC is not usually metastatic at the time of diagnosis, but SCC 

arising in a wound or burn (termed a Marjolin ulcer) is associated with an increased 

risk of metastasis. 

…….. 

 Intralesional glucocorticoids are used 

for symptomatic keloids, which may form 

in the setting of an established 

scar. Keloids are not usually ulcerated. 

 

 

 

 

 

Valacyclovir is used to treat infections due to the herpes family of viruses (eg, varicella 

zoster, herpes simplex). Zoster skin lesions are often painful and characterized by 

vesicles that quickly ulcerate; episodes are usually of short duration and will generally 

resolve prior to 2 months. 
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Chronic ulcerated lesions are frequently colonized with bacteria. However, topical 

antibiotics are only rarely 

indicated. They are typically used to 

prevent infection in scrapes or 

burns. 

 Fluorouracil cream is most 

commonly used for actinic keratosis, 

dry, scaly papules on sun-exposed 

areas that may occasionally progress to 

SCC. It is also used in Bowen disease 

(SCC in situ) and other low-risk SCC 

lesions. 

MELANOMA 
Clinical features of melanoma (ABCDE) 

• Asymmetry: When bisected, the 2 sides are not 

identical 

• Border irregularities: Uneven edges, pigment fading 

off 

• Color variegation: Variable mixtures of brown, tan, 

black & red 

• Diameter: ≥6 mm 

• Evolving: Lesion changing in size, shape, or color; 

new lesion 
This patient developed a nodular, 

hyperpigmented lesion on an 

area of skin that likely gets 

excessive sun exposure while he surfs, raising strong suspicion for nodular 

malignant melanoma. 

In contrast to superficial spreading melanoma, which grows horizontally along the 

dermal layer, nodular melanoma grows vertically. Therefore, it often presents with 

few of the classic ABCDE criteria.   

Most cases are marked by a darkly pigmented lesion with uniform color and 

symmetric borders; however, suspicion is generally raised due to the presence of ≥1 

of the following features: 

• The "ugly duckling sign" - patients with several pigmented cutaneous lesions 

(nevi) usually have lesions that all appear somewhat similar.  When a single 

lesion looks significantly different from the others this is called the "ugly 

duckling sign"; it has a high sensitivity (up to 90%) for melanoma. 

• Elevation from surrounding skin (eg, nodular, pedunculated) 

• Firm to palpation 

• Continuous growth over a month 

The diagnosis is generally confirmed by full-thickness excisional biopsy. 
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…………. 

Dermal angiosarcoma (left 

image) is a rare disorder that 

most commonly occurs in 

patients with prior radiation 

therapy. Cherry 

hemangioma (right image) is a 

common, benign lesion 

composed of congested 

capillaries and postcapillary 

venules in the papillary dermis. These disorders are usually 

heavily vascular (eg, bright red). 

 BCC is a common skin malignancy that typically 

appears as an enlarging fleshy nodule with ulceration.  It 

is associated with sun exposure and is most common on 

the face, neck, and extremities. 

 

 

 Keratoacanthomas are nonpigmented cutaneous 

tumors that usually present as dome-shaped nodules 

with a central keratinous plug. 

 

 

 

 Seborrheic keratosis is a benign pigmented 

lesion with a well-demarcated border and a 

velvety or greasy surface. It can be nearly flat, 

but thickened lesions are often described as 

having a "stuck-on" appearance. 
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Clinical features of melanoma (ABCDE) 

• Asymmetry: When bisected, the 2 sides are not identical 

• Border irregularities: Uneven edges, pigment fading off 

• Color variegation: Variable mixtures of brown, tan, black & red 

• Diameter: ≥6 mm 

• Evolving: Lesion changing in size, shape, or color; new lesion 

Early diagnosis is critical 

in melanoma as survival 

rates rapidly decrease with 

increased tumor thickness 

and depth of 

invasion. Historical and 

examination findings are 

used in the evaluation of 

moles to determine which 

lesions require excision and 

which can be safely 

observed. Significant 

melanoma risk factors 

include prior personal or 

family (≥2 members) 

history of melanoma, 

numerous (>100) nevi, prior atypical/dysplastic nevi, fair skin, and history of severe 

sunburns. 

Gross features favoring the diagnosis of melanoma 

include Asymmetry, Border irregularities, Color 

variegation (ie, color differences within a single 

lesion), Diameter ≥6 mm, and change in appearance 

over time (Evolving lesion). Coloration of melanoma 

can be highly variable. Lesions can be pigmented or 

unpigmented and various shades of brown, black, 

red, blue, or pink. Color variegation in particular 

strongly suggests malignancy. 

………. 

Keratoacanthomas are cutaneous tumors that usually present as dome-shaped 

nodules with a central keratinous plug.  They are generally benign, although rare cases 

with malignant transformation and metastasis have been reported. 
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 Lipomas present as slowly enlarging, mobile subcutaneous 

masses. They have a soft or rubbery texture and are often 

golf-ball size or larger by the time they are brought to clinical 

attention. Lesions with the typical appearance of a lipoma are 

rarely malignant and can be safely observed without 

biopsy. 

  

 Ring-shaped inflammatory skin lesions 

with peripheral scaling are characteristic 

of tinea corporis. 

 

 

 

  Seborrheic keratosis is a benign pigmented lesion with a 

well-demarcated border and a velvety or greasy surface. It can 

be nearly flat, but thickened lesions are often described as having 

a "stuck on" appearance. An explosive onset of multiple 

seborrheic keratoses (Leser-Trélat sign) can indicate internal 

malignancy, but isolated lesions are benign. 

The initial clinical assessment of pigmented skin lesions should emphasize identifying 

those that could be melanoma and therefore warrant biopsy.  Biopsy is appropriate in 

any of the following situations: 

• The lesion has features that suggest melanoma using a validated predictive rule 

(eg, lesions displaying ≥1-2 of the ABCDE criteria). 
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• The lesion has inflammatory changes; itching, crusting, or bleeding; or 

sensory changes (eg, paresthesia). 

• The lesion is significantly different in appearance 

from other lesions on the same patient (ugly 

duckling sign). 

• The lesion develops thickening or nodularity, 

which may indicate vertical growth and increase 

metastatic risk. 

This patient's lesion is asymmetrical with a somewhat 

irregular border and notable color variegation (dark 

brown, light brown, and pink). The associated itching 

further raises the risk, as does the apparent nodularity. 

To rule out melanoma, full-thickness excisional 

biopsy with 1- to 3-mm margins of normal tissue is 

recommended. Partial excision (eg, deep shave biopsy, 

central or peripheral punch biopsy) is generally only 

considered for very large lesions or lesions in locations 

where complete excision may be problematic (eg, ear, 

face); partial excision may not allow adequate sampling for diagnosis or accurate 

measurement of the lesion's depth (the most important prognostic indicator in 

melanoma). 

…… 

In-situ destruction via cryotherapy or topical fluorouracil is indicated for treatment of 

actinic 

keratosis.  Actinic keratosis presents as 

small, roughened papules in sun-

exposed areas (eg, scalp, face, hands) 

and typically is not pigmented. 

 Periodic surveillance is 

recommended for patients with 

numerous or atypical nevi that do not 

have suspicious features.  Suspected 

melanomas warrant tissue confirmation without delay. 

***** Visual assessment of melanoma 

ABCDE criteria 

(≥1-2 is suspicious) 

• Asymmetry 

• Border irregularity 

• Color variation (within lesion or compared to other lesions) 

• Diameter ≥6 mm 

• Evolving appearance over time 
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7-point checklist 

(≥1 major or ≥3 

minor is suspicious) 

• Major criteria: change in size (D), shape (E), or color (C) (C-E) 

• Minor criteria: size ≥7 mm, local inflammation, 

crusting/bleeding, sensory symptoms 

Ugly duckling sign • One lesion is significantly different from others on the patient 

The ABCDE criteria (Table) are useful in visual inspection of pigmented skin lesions to 

identify which may represent malignant melanoma. However, although the ABCDE 

criteria can assist in evaluation of superficial spreading melanoma, they are less 

effective in identifying nodular or atypical melanomas.  

 

Nodular melanomas account for up to 30% of all melanomas but may not meet any 

of the ABCDE criteria until they are relatively advanced. To address this shortcoming, 

additional visual criteria should be considered in assessing risk of melanoma: 

• In a patient with multiple pigmented lesions, a lesion that is substantially 

different from the others (eg, shape, color) may represent melanoma ("ugly 

duckling sign"). The "ugly duckling sign" has a sensitivity of up to 90% for 

melanoma. 

• Palpable nodularity often corresponds with vertical growth of a melanoma 

and increases metastatic risk. The Breslow depth (distance from the epidermal 

granular cell layer to the deepest visible melanoma cells) is the most important 

prognostic indicator in malignant melanoma. 

• Benign pigmented lesions are usually asymptomatic; biopsy should be 

considered for moles that itch, bleed, or are associated with local sensory 

symptoms (eg, tingling). 

Although this patient's lesion does not have any of the ABCDE characteristics, she has a 

pruritic, nodular lesion that is significantly different from her other pigmented lesions. 

She should therefore undergo a full-thickness excisional biopsy with initial margins of 

1-3 mm of normal tissue. 

……….. 

 Actinic keratoses are roughened papules that 

usually occur in sun-exposed areas (eg, face, 

hands). They can be treated by destruction in situ 

with cryotherapy or topical fluorouracil.  Actinic 

keratoses are rarely pigmented, and nodularity is 

more consistent with melanoma. 
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 Periodic surveillance is recommended for 

patients with numerous or atypical nevi, but 

suspected melanomas warrant tissue confirmation 

without delay. 

 

Shave biopsy is not recommended for most cases 

of suspected melanoma because partial removal 

may not provide adequate tissue for diagnosis and 

does not allow for accurate depth measurement. 

 
KERATOACANTH

OMA 
Keratoacanthoma 

Clinical features 
• Rapidly growing nodule with ulceration & keratin plug 

• Often shows spontaneous regression/resolution 

Clinical 

significance 
• May resemble or progress to SCC 

Management • EXCISIONAL biopsy with complete removal of lesion 
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This patient has a keratoacanthoma, which 

presents as a rapidly growing nodule with 

ulceration and a central keratin plug. As in this 

patient, keratoacanthomas frequently regress and 

may resolve spontaneously over several 

months. Keratoacanthomas are most common in 

fair-skinned individuals and are often seen in 

areas of UV exposure (eg, face, forearms) or prior 

trauma. 

Although keratoacanthomas often have a benign course, there may be a relationship 

to SCC, with some lesions occasionally undergoing malignant transformation. For this 

reason, keratoacanthomas usually warrant excisional biopsy to confirm the 

diagnosis. 

……… 

 BCC often presents as an ulcerated nodule on sun-

exposed skin. However, it typically grows slowly and does 

not undergo spontaneous regression or form a central 

keratin plug. 

 

 

 A cutaneous horn is a keratinaceous projection from the 

skin that can be seen in association with a number of 

benign (eg, seborrheic keratosis) and malignant (eg, SCC) 

lesions. Cutaneous horns are typically conical or elongated 

and do not generally undergo rapid regression. 
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 A dermatofibroma is a small, firm, hyperpigmented 

nodule, most often located on the extremities. The lesion 

has a fibrous component that may cause dimpling in the 

center when the area is pinched (dimple or buttonhole 

sign), but ulceration and keratin plug formation are not seen. 

 

 Molluscum contagiosum typically presents 

as umbilicated nodules, but large ulcers and keratin 

plug formation are not present. 

PYODERMA 

GANGRENOSUM 

 

**** 

Pyoderma gangrenosum 

Clinical 

features 

• Begins with small papule or pustule 

• Rapidly progressive, PAINFUL ulcer with purulent base & violaceous, 

irregular border 

• Precipitation of ulceration at site of injury (pathergy) 

Epidemiol

ogy 

• Peak onset age 40-60 

• Women > men 

• Association with IBD, inflammatory arthritis (eg, RA), malignancy (e.g., AML) 

Diagnosis 

• Exclusion of other causes of ulceration (eg, infection, malignancy, venous 

ulvers) 

• Skin biopsy: neutrophilic infiltrate 

Treatment • Local or systemic glucocorticoids 

This patient's skin lesion is consistent 

with pyoderma gangrenosum (PG). 

PG starts as an inflammatory papule, 

pustule, or nodule and progresses to 

form an expanding ulcer with a 

purulent base and an irregular, 

violaceous border. PG can present as 

single or multiple lesions, usually on 

the trunk or lower extremities. Nearly 

30% of cases are triggered by local 

trauma (pathergy). 

Most patients with PG have an 

associated systemic disorder. Common associations include IBD, inflammatory 

arthropathies (eg, RA), and hematologic conditions (eg, acute myeloid leukemia 

[AML]).  
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PG is diagnosed clinically after excluding other diagnoses (eg, infection, venous ulcers, 

cutaneous cancers).  

Skin biopsy of the ulcer margin is recommended and typically shows a mixed 

cellular infiltrate with dermal and epidermal necrosis. Surgical debridement is 

usually avoided due to the potential of inducing pathergy; most lesions respond to 

treatment with local or systemic glucocorticoids. 

…….. 

 Ecthyma gangrenosum is a skin 

infection most frequently due to P 

aeruginosa. It presents as 

hemorrhagic pustules with 

surrounding erythema that evolve 

into necrotic ulcers and occurs 

most commonly in the setting of 

profound neutropenia and 

bacteremia. Unlike in PG, patients 

typically have signs of systemic 

infection (eg, fever), and pain is 

significantly less prominent. 

Erythema nodosum resolve without scarring after 2-8 weeks. 

Hidradenitis suppurativa occurs at the axilla, groin, or scalp. It presents 

with inflammatory nodules or abscesses with purulent drainage and chronic scarring. 

 Sporotrichosis is a fungal skin infection acquired 

through breaks in the skin, typically from rose 

bushes or other plant materials. It presents as a 

small papule or nodule at the inoculation site, 

usually on exposed skin of the hand or arm, which 

then may enlarge, ulcerate, and lead to additional 

lesions along the draining lymphatics. Pain, if 

present, is mild. 

DIABETIC FOOT 

 

**** 

Patients with long-standing DM who have poor glycemic control are at high risk 

for diabetic foot ulcers. Risk is greatest in those with concomitant 

diabetic neuropathy, which reduces pain sensation and identification of ulcer, 

and PVD, which reduces immune recruitment and ulcer healing. Because diabetic foot 

ulcers are usually colonized by a wide range of organisms (eg, aerobic gram-positive 

cocci, enterococci, Pseudomonas, anaerobes), they are often complicated by adjacent 

soft tissue infection and/or underlying osteomyelitis. 
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Although these infections often occur simultaneously, osteomyelitis can arise without 

evidence of soft tissue infection due to neuropathy (diminished pain) and poor 

peripheral blood flow (diminished erythema, warmth, and purulence). 

Therefore, foot imaging (eg, x-ray, MRI) is generally recommended for all diabetic 

foot ulcers that are: 

• Deep (eg, exposed bone, positive probe-to-bone testing). 

• Long-standing (eg, present >7-14 days). 

• Large (eg, ≥2 cm). 

• Associated with elevated ESR/CRP. 

• Associated with adjacent soft tissue infection. 

……….. 

Although hyperbaric oxygen therapy is sometimes used in patients with poorly 

healing diabetic foot ulcers, evaluation for underlying osteomyelitis must occur 

prior to treatment because antibiotics and debridement might be required. 

A patient with diabetes, hypertension, and hyperlipidemia is at high risk for peripheral 

vascular disease (PVD), which can be evaluated by angiography. However, initial testing 

for PVD usually consists of noninvasive studies (eg, ABI testing). In addition, although 

this patient might eventually need angiography and possibly stents, evaluation for 

osteomyelitis is required first. 

Although a deficiency of vitamin C or zinc can impair wound healing, supplementation 

with these vitamins should not be considered prior to ruling out underlying bone 

infection. 

Although wound dressings are an important component of the treatment of diabetic 

ulcers, topical antibiotics should not be administered until osteomyelitis is ruled 

out. The presence of osteomyelitis necessitates systemic, not topical, antibiotics. 

THERMAL BURN Severe burns disrupt the skin barrier and create an avascular, immunologically poor, 

protein-rich substrate for the growth and proliferation of bacteria and 

fungus. Immediately after a severe burn, gram-positive organisms (eg, S aureus) from 

hair follicles and sweat glands dominate; after more than 5 days, most infections are 

due to gram-negative organisms (eg, P. aeruginosa) or fungi (eg, Candida). 

Wound infections are common, and patients with large surface area (>20%) burns are 

at highest risk. The earliest sign is usually a change in appearance (partial-thickness 

injury turns into a full-thickness injury) of the wound or the loss of a viable skin 

graft. Burn wound sepsis can develop rapidly and is associated with some or all of the 

following systemic findings: 

• Temperature <36.5 C (97.7 F) or >39 C (102.2 F) 

• Progressive tachycardia (>90/min) 

• Progressive tachypnea (>30/min) 
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• Refractory HoTN (systolic blood pressure <90 mm Hg) 

Oliguria, unexplained hyperglycemia, thrombocytopenia, and mental status 

changes are also common.  

Diagnosis requires quantitative wound culture (>105 bacteria/g of tissue) and biopsy 

for histopathology (to determine tissue invasion depth).  

Treatment involves empiric, broad-spectrum intravenous antibiotics (eg, 

piperacillin/tazobactam, carbapenem) with the addition of potential coverage for 

MRSA (eg, vancomycin) or MDR P. aeruginosa (eg, an aminoglycoside).  Local 

wound care and debridement are usually necessary. 

………. 

CO poisoning due to fire exposure can sometimes cause a delayed neuropsychiatric 

syndrome (eg, AMS) but would not explain the hypothermia, laboratory abnormalities, 

or change in wound appearance. 

The metabolic rate drastically increases after a large surface area burn due to the 

release of inflammatory mediators; this may cause increased basal temperature (to 

38.5 C [101.3 F]), tachycardia, tachypnea, and hyperglycemia. However, this patient 

has hypothermia, a change in wound appearance, reduced urine output, and confusion, 

making sepsis more likely. 

MI can complicate burn injuries, and this patient may be at risk for renal tubular 

injury due to sepsis or HoTN. However, change in wound appearance, 

thrombocytopenia, and hypothermia are more consistent with sepsis. 

Intravenous fluids 

Tonicity Fluid type Clinical use 

Isotonic 

0.9% (normal) saline (NS) 
Volume resuscitation 

(eg, hypovolemia, shock) 
Lactated Ringer solution (LR) 

Albumin (5% or 25%)* 

Volume replacement, treatment 

of 

SBP or HRS 

Hypotonic 

Dextrose 5% in water (D5W)** 

Free water deficit 

0.45% (half-normal) saline 

Dextrose 5% in 0.45% (half-normal) saline  

(D5 in 45% NS)** 
Maintenance hydration 

Hypertonic 3% (hypertonic) saline (HTS) Severe, symptomatic HoNa 
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HRS = hepatorenal syndrome; SBP = spontaneous bacterial peritonitis. 

*Colloid solution; all other listed fluid types are crystalloid solutions. 

**Dextrose 5% in water (initially slightly hypOtonic) & dextrose 5% in 0.45% saline (initially 

hypERtonic) become markedly hypotonic due to metabolism of glucose. 

Severe burn injuries often result in rapid development of intravascular volume 

depletion and shock due to both insensible fluid loss (due to decreased skin integrity) 

and massive fluid shift into the extravascular space (due to increased vascular 

permeability). Patients with extensive burns require aggressive fluid resuscitation to 

maintain tissue perfusion and reduce mortality. This is accomplished with the infusion 

of an isotonic crystalloid solution (eg, normal saline, lactated Ringer solution [LR]), 

which have similar osmolality to the blood (~288 mOsm/kg H2O). 

Although these agents are equally effective at plasma volume expansion, LR, 

a balanced fluid, is preferred for resuscitation in burn victims. It contains near-

physiologic levels of chloride, potassium, and calcium and includes sodium lactate, a 

buffer that is hepatically metabolized to bicarbonate, which helps correct acidosis 

and maintain normal blood pH.  

Normal saline is considered an unbalanced fluid because its chloride concentration is 

supraphysiologic (154 vs 103 mmol/L) and can cause a hyperchloremic metabolic 

acidosis. It has also been associated with hypocoagulability. 

……………. 

Dextrose 5% in water (D5W) is initially a slightly hypotonic crystalloid solution that 

quickly becomes markedly hypotonic with the metabolism of dextrose; it is 

administered to patients with a free-water deficit (ie, hypernatremia). Half-normal 

saline is a hypotonic crystalloid that is also useful in treating hypernatremia. It is also 

used as a maintenance fluid in those unable to maintain adequate oral hydration and 

may be used after the patient has been adequately resuscitated. However, these 

solutions must be infused slowly because the low osmolality causes much of the fluid 

volume to shift into the intracellular space following infusion, which can result in 

cerebral edema. 

Fresh frozen plasma (FFP) is a colloid solution that is indicated for replacement of 

coagulation factors (eg, diffuse intravascular coagulation [DIC], major bleeding on 

warfarin, massive transfusions). Colloids are less effective and more expensive than 

crystalloid solutions and not indicated for resuscitation for severe burns. 
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Clinical features of compartment syndrome 

Common 

• Pain out of proportion to injury    

• Pain ↑ on passive stretch 

• Rapidly increasing & tense swelling 

• Paresthesia (early) 

Uncommon 

• ↓ Sensation 

• Motor weakness (within hours) 

• Paralysis (late) 

• ↓ Distal pulses (uncommon) 

Acute compartment syndrome (ACS) occurs when excessive fluid accumulation in a 

confined compartment of the body (eg, upper leg, lower leg, upper arm, forearm, hand, 

foot, abdomen) causes an increase in compartment pressure to the point that blood 

flow is severely impaired. Pain out of proportion to clinical findings is often the 

FIRST presenting symptom, and worsening pain may be elicited with passive stretch 

of the affected muscle compartment. Tissue tension, pallor, and decreased sensation 

may also be present. If elevated compartment pressure is allowed to persist, tissue 

ischemia and eventual tissue death will occur. The eschar that results from 

a circumferential, full-thickness (third degree) burn often leads to constriction of 

venous and lymphatic drainage, fluid accumulation, and resulting distal ACS. 

Overall, clinical findings for ACS can be unreliable, and a high clinical suspicion 

should be maintained in patients with significant injuries to the extremities, especially 

the distal extremities. Serial compartment pressure monitoring is useful in determining 

the need for definitive operative management, which consists of compartment 

decompression by fasciotomy or, in the case of circumferential burns, escharotomy. 

……. 

Subcutaneous bacterial invasion may lead to cellulitis or, in the case of Clostridium 

perfringens, gas gangrene with myonecrosis. However, cellulitis is typically 

characterized by skin warmth and gas gangrene is characterized by crepitus. 

 Venous thrombosis of the upper extremity can lead to pain and swelling of the hand, 

and burn trauma may increase the risk of venous thrombosis development. 

However, the combination of swelling, tissue tension, and severe pain in the setting of 

a circumferential, full-thickness burn with an eschar is more consistent with ACS. 
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EPIDERMOID 

CYST 

 This patient has an epidermal inclusion cyst (EIC), 

also known as an epidermal cyst, a discrete benign 

nodule lined with squamous epithelium that contains a 

semisolid core of keratin and lipid. An EIC occurs when 

the epidermis becomes lodged in the dermis due to 

trauma or comedones, or it can arise de novo. EICs can 

be seen anywhere on the body, but are MC on the face, 

neck, scalp, or trunk. The lesion can gradually increase 

in size and may intermittently produce a cheesy white 

discharge. Some patients may develop significant 

inflammation with rupture and involvement of 

surrounding tissue. An EIC will usually resolve 

spontaneously but can recur. 

Diagnosis is made clinically with examination showing a 

dome-shaped, firm, and freely movable cyst or nodule 

with a central punctum (small, dilated, pore-like 

opening). Excision is typically performed only for cosmetic reasons. Incision and 

drainage (I&D) are occasionally needed for infected and fluctuant cysts that are 

painful and erythematous (i.e., symptomatic). 

…….. 

 BCC (Above) is the MC type of skin cancer and 

usually presents as a pearly papule or plaque with 

small telangiectasias on sun-exposed areas. SCC 

(below) is the second MC skin cancer and also occurs 

primarily on sun-exposed areas. The lesions are 

usually firm and scaly papules, plaques, or nodules.  

 

 

 

 

 

 

 

Lipomas are benign, painless subcutaneous masses with normal overlying 

epidermis.  In contrast to epidermal cysts, lipomas are usually soft to rubbery and 

irregular, and do not typically regress and recur. 
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PRESSURE-

INDUCED INJURY 

A patient has an extended nursing 

facility stay with decreased mobility 

and evidence of significant 

neurologic injury, and now has a 

stage II pressure ulcer at the heel and 

a stage I lesion at the 

sacrum. Besides reduced mobility, 

risk factors for pressure ulcers 

include malnutrition, abnormal 

mental status (eg, dementia), 

decreased skin perfusion, and 

reduced sensation. 

Standard interventions to prevent 

pressure ulcers in high-risk patients 

include: 

• Proper patient positioning 

• Mobilization 

• Careful skin care 

• Moisture control 

• Maintenance of nutrition 

Patients at risk for pressure ulcers should be cared for on beds with features that 

provide pressure redistribution and reduce focal pressure. Effective modifications 

include air-fluidized beds, pressure-relieving overlays (eg, sheepskin), higher-

specification foam mattresses, and active repositioning systems or alternating 

pressure supports.  

In addition, patients should be repositioned by the nursing staff at regular intervals 

(eg, every 2 hours), although there is less evidence to support this intervention. 

……. 

Aspirin and statins do not prevent pressure ulcers. 

Compression stockings are useful in the prevention and management of venous 

insufficiency ulcers, which usually occur in the setting of venous stasis dermatitis.   

Elevation of the head of the bed to >30 degrees can cause the patient to slide in the 

bed, causing skin friction and INCREASEING the risk for pressure ulcers. 

Tissue overlying bony prominences is particularly susceptible to pressure ulcer 

formation.  Massaging bony prominences is not recommended as it may further 

increase tension on the overlying skin. 
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Malnutrition is associated with an increased risk for pressure ulcers. In patients with 

otherwise normal nutritional status, however, specialized feedings and nutritional 

supplements have NOT been shown to reduce the risk for pressure ulcers. 

Intermittent pneumatic compression devices are used to prevent DVT in patients 

with contraindications to anticoagulant therapy.  They do not decrease the risk of 

pressure ulcers. 

This patient has typical pressure (decubitus) 

ulcers. Pressure ulcers are most common 

over bony prominences, such as the sacrum, 

ischial tuberosities, malleoli, heels, and 1st or 

5th metatarsal head. Constant, unrelieved 

pressure causes necrosis of overlying skin and 

muscle as blood flow to the soft tissues is 

impeded. Risk factors include impaired 

mobility, malnutrition, abnormal mental status 

(eg, dementia), decreased skin perfusion, and 

reduced sensation. 

Initial management of pressure ulcers includes local wound care, repositioning of the 

patient to reduce pressure, pain control, and nutritional support. Shallow ulcers can 

be managed with occlusive or semipermeable dressings to maintain a moist wound 

environment. Full-thickness wounds may require more complex dressings and 

surgical intervention for debridement or closure. 

……….. 

 Arterial ulcers are due to insufficient blood 

supply that leads to tissue necrosis. They usually 

occur in the most distal parts of the body where 

blood flow is lowest, such as the tips of the toes. 

Signs of bacterial infection include fever, 

blanching erythema, purulence, and foul odor. 

Although all pressure ulcers are colonized with 

bacteria, only clinically evident infections should be 

treated. 
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Diabetic foot ulcers result from chronic unnoticed trauma due to peripheral neuropathy 

and poor wound healing due to 

microvascular insufficiency. They 

often occur in association 

with Charcot deformity and are 

MC on the soles of the feet under 

the metatarsal heads and at the 

tops of the toes. 

 Venous stasis ulcers usually 

occur in the setting of chronic 

lower-extremity edema and stasis 

dermatitis. They are most common 

at the pretibial area or above the 

medial malleolus. 

HIDRADENITIS 

SUPPURATIVA 

This patient has hidradenitis suppurativa (HS, also 

known as acne inversa). It most commonly occurs 

in intertriginous areas (eg, axilla; inguinal, perineal 

areas) but can occur in any hair-bearing skin. HS is 

due to chronic inflammatory occlusion of 

folliculopilosebaceous units, which prevents 

keratinocytes from properly shedding from the 

follicular epithelium. Risk factors include family 

history of HS, smoking, obesity, diabetes, and 

mechanical stress on the skin (eg, friction, 

pressure). 

HS initially presents as solitary, painful, inflamed nodules that can last for several 

days to months. The nodules may regress or can progress to abscesses that open to 

the surface with purulent or serosanguineous drainage. Most patients have a chronic, 

relapsing course. Complications include sinus tracts, comedones, and scarring. Severe 

scarring can lead to dense, rope-like bands in the skin with strictures and 

lymphedema.  

The diagnosis of HS is usually made clinically without the need for biopsy or 

cultures. 
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……. 

 Acanthosis nigricans presents as hyperpigmented plaques, 

often with associated skin tags. It is common in the axillae, 

groin, and neck, and is associated with obesity and 

diabetes. However, it does not cause painful nodules. 

 

 

 

 

 

 Acne vulgaris presents as closed or open comedones 

that can progress to inflammatory papules, pustules, and 

nodules. It most commonly affects the forehead, nose, 

and chin, although it can also involve the chest and 

back. However, it rarely involves the axilla. 

 

 

 

 

 A furuncle is a skin abscess, usually due to S 

aureus. It presents as a painful pustule or nodule, 

typically draining purulent material.   

 

 Intertrigo is due to infection with Candida species 

and presents as well-defined, erythematous plaques 

with satellite vesicles or pustules in intertriginous and 

occluded skin areas. These disorders (fruncles, 

intertrigo) typically DO NOT follow a chronic course 

or cause significant scarring. 

///////////////////////////HEMATOLOGY & ONCOLOGY/////////////////////////// 
RECTUS SHEATH 

HEMATOMA 

(RSH) 

***Rectus sheath hematoma (RSH) 

Risk 

factors 

• Abdominal trauma, forceful abdominal contractions (eg, coughing) 

• Anticoagulation 

• Older age, female sex 

Clinical 

features 

• Acute-onset abdominal pain with palpable abdominal mass 

• Blood loss anemia, leukocytosis 

• ± Nausea, vomiting, fever (misleading s/s) 
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Manage

ment 

• Hemodynamically stable: serial monitoring of CBC, reverse anticoagulation 

and transfuse blood products when appropriate 

• Unstable: angiography with embolization, surgical ligation 

CBC = complete blood count. 

A patient taking apixaban developed acute abdominal pain associated with a palpable 

abdominal mass and anemia, suggesting the development of a rectus sheath 

hematoma (RSH). 

RSH typically occurs due to rupture of the inferior epigastric artery, which supplies 

blood to the lower aspect of the rectus abdominis muscle. The rectus sheath, which 

contains this muscle, does not extend posteriorly below the arcuate line; therefore, 

bleeding below this line (eg, lower aspect of rectus abdominis muscle) is relatively 

uncontained and can result in significant hemorrhage with hematoma formation. RSH 

is often seen with blunt trauma or forceful abdominal contractions (eg, 

severe coughing in asthma exacerbation), particularly in patients 

receiving anticoagulation therapy. Other risk factors include older age and female 

sex. 

Manifestations include acute abdominal pain, often associated with rebound or 

guarding, and a palpable abdominal wall mass. Tenderness may worsen with 

abdominal contraction (Carnett sign). N, V, and fever may also occur. Laboratory 

findings usually include anemia and leukocytosis (likely due to inflammation). 

Abdominal CT confirms the diagnosis. Hemodynamically stable patients are usually 

managed conservatively (eg, serial monitoring of CBC, reversal of anticoagulation when 

appropriate); however, those with significant bleeding or hemodynamic instability (eg, 

shock) may require angiography with embolization or surgery. 

……….. 

Diverticular abscess also causes leukocytosis and abdominal pain and may cause a 

palpable abdominal mass. However, fever and N/V usually precede the 

development of the abscess. The onset is generally less acute, and anemia is 

unexpected. 

Ovarian torsion is associated with pain and a palpable mass; however, it causes severe 

pelvic (rather than periumbilical) pain and an adnexal mass. In addition, it would not 

cause anemia and is more common in women in their 20s and 30s. 

Sigmoid volvulus presents with abdominal pain and vomiting.  However, onset is 

typically insidious (days) and is associated with severe, diffuse, abdominal pain and 

tympany on examination. Blood counts are usually normal unless perforation has 

occurred. 

Although paraumbilical hernias can occur after abdominal surgery and may cause a 

painful abdominal mass (particularly if strangulation occurs), patients typically have a 
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history of a palpable bulge that enlarges with increased intraabdominal pressure (eg, 

coughing). Furthermore, anemia is unexpected. 

VENOUS 

THROMBOEMBOL

ISM (VTE) 

**** Upper extremity deep venous thrombosis (DVT) 

Risk factors 

• Central venous catheters (CVC) 

• Repetitive arm motions (eg, baseball pitching) 

• Weight lifting 

• Malignancy 

Manifestatio

ns 

• Acute arm edema, heaviness, pain & erythema 

• Dilated subcutaneous collateral veins in chest/upper extremity (like SVC 

syndrome but U/L) 

• Pulmonary embolism (PE) 

Diagnosis • Duplex or doppler USG 

Treatment 
• 3 months of anticoagulation 

• Thrombolysis (non–catheter-related) 

A young patient with acute right arm pain, swelling, and heaviness likely has upper 

extremity DVT. Although the vast majority of upper extremity DVTs arise in the setting 

of central catheters (eg, peripherally inserted central catheter), otherwise healthy 

patients can occasionally develop spontaneous DVT due to thoracic outlet 

abnormalities that compress or injure the axillosubclavian vein. Young, athletic 

men are at greatest risk because most cases are linked to hypertrophy of the 

scalene/subclavius muscles from weight lifting or damage to the vein from 

repetitive overhead arm motions (eg, baseball throwing, rowing). Congenital 

abnormalities of the thorax (eg, cervical rib) can also occasionally lead to spontaneous 

DVT. 

Manifestations tend to arise in the dominant arm within hours of strenuous activity 

(eg, pitching a baseball game). Patients usually have acute upper extremity swelling, 

heaviness, and pain. The pain often improves with rest and arm elevation to the 

level of the heart; arm elevation above the head typically worsens symptoms.  

Diagnosis is generally made with Doppler or duplex ultrasonography. Thrombolysis 

and/or 3 months of anticoagulation are generally required; surgical thoracic outlet 

decompression may also be necessary. 

………………. 

Although low EF HCM can cause edema, most patients have lower extremity edema 

and other signs of cardiac congestion (eg, dyspnea). 

Upper extremity lymphedema causes unilateral arm swelling, but most cases arise 

following surgical resection of axillary lymph nodes (eg, lymph node dissection for 

breast cancer). Lymphedema is usually chronic, not acute. 
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Superficial thrombophlebitis is generally marked by localized pain and swelling along 

the path of the vein.  This patient with arm edema, heaviness, and pain that is worse 

with exertion more likely has DVT. 

////////////////////////MISCELLANEOUS (MULTISYSTEM)///////////////////////// 
SHOULDER 

DYSLOCATION 

                   Normal Shoulder 

This pregnant patient has hypertension, proteinuria, and a generalized tonic-

clonic seizure, findings consistent with eclampsia. Violent muscle contractions, as seen 

in a seizure or electrocution injury, are a common cause of posterior shoulder 

dislocation.  

In a posterior dislocation, the arm is typically held in adduction and internal rotation, 

with impaired external rotation, visible flattening of the anterior aspect of the 

shoulder, and prominence of the coracoid process. Radiographic findings may 

include: 

• Loss of the normal overlap between the humeral head and the glenoid; 

a normal shoulder x-ray with normal overlap is given for comparison 

• Internal rotation of the humeral head, which causes a circular appearance 

(light bulb sign) on anterior views 

• Widened joint space >6 mm (rim sign) or 2 parallel cortical bone lines on the 

medial aspect of the humeral head (trough line sign) 

Potential complications include fractures of the proximal humerus, labral injuries, 

and tears to the rotator cuff system. Most posterior dislocations are managed with 

closed reduction. 

……….. 

Anterior dislocation is the MC form of shoulder dislocation and is usually caused by a 

direct blow or FOOS arm. In anterior dislocations, the patient holds the arm slightly 

abducted and externally rotated. 
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Common adverse effects of magnesium sulfate include headache, N, fatigue, and 

diaphoresis. Signs of magnesium toxicity include somnolence, loss of DTRs, and 

respiratory depression but not focal weakness.  

Todd paralysis refers to transient unilateral weakness following a tonic-clonic seizure 

that usually spontaneously resolves. Adduction and internal rotation of the arm are 

not seen. 

Radial nerve compression from trauma can occasionally be seen in shoulder 

dislocations but MCly occurs in the forearm. It often results in hand weakness and 

decreased handgrip. 

///////////////////POISONING & ENVIRONMENTAL EXPOSURE/////////////////// 
INSECT BITES 

AND STINGS 

A clinical presentation, with a small ulcer developing at the site of a recent bite, is 

highly suggestive of a brown recluse spider bite. Such bites commonly occur as 

patients are putting their clothes on, although they often go unrecognized initially; 

over the course of a few days, a deep skin ulcer develops at the site of bite with an 

erythematous halo and a necrotic center, which can progress to an eschar. 

With basic wound management, the lesion often heals without 

scarring. Debridement should be avoided in the early stages of necrosis but may 

facilitate healing once the lesion is stable and well-demarcated; severe cases may 

require skin grafting. 

………….. 

By contrast to brown recluse spider bites, black widow spider bites often lead to more 

pronounced local and systemic manifestations due to effects of the toxin. These 

include muscle pain (a prominent finding), abdominal rigidity (sometimes 

mimicking a surgical abdomen), and muscle cramps (seen in >60% of patients). 

Wound ulceration is uncommon, and patients commonly develop N/V within hours 

of the bite. 

Lyme disease: The tick must remain attached for ~48 hours before transmission 

occurs. 

Hemoglobinuria, bleeding, and muscle paralysis may be seen with snakebites, 

which would cause severe local pain, swelling, and discoloration within hours of the 

bite. 
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///////////////PSYCHIATRIC/BEHAVIORAL & SUBSTANCE ABUSE//////////////// 
ALCOHOL 

WITHDRAWAL 

///////////////// 

 

**** 

*** Alcohol withdrawal syndrome 

Manifestati

ons 
Symptoms/signs 

Onset since 

last drink 

(hr) 

Mild 

withdrawal 

Anxiety, insomnia, tremors, diaphoresis, palpitations, GI upset, 

intact orientation 
6-24 

Seizures Single or multiple generalized tonic-clonic 12-48 

Alcoholic 

hallucinosis 
Visual, auditory, or tactile; intact orientation; stable vital signs 12-48 

Delirium 

tremens 

Confusion, agitation, fever, tachycardia, HTN, diaphoresis, 

hallucinations 
48-96 

0.25-0.5-1-

2-4 d 

6-24: mild withdrawal (GI, tremors, palpitations, insomnia 

12-48: seizures, hallucinations, stable VS 

48-96 (2-4d): DTs (fever, hallucinations, elevated VS….) 

Delayed onset (>48 hours) of severe delirium, elevated vital signs (eg, hyperthermia, 

HTN, ↑HR), and diaphoresis in the setting of known multiple substance use disorders is 

consistent with a diagnosis of delirium tremens (DT). DT is a late 

complication of alcohol withdrawal that may affect up to 5% of patients who 

experience an initial milder withdrawal syndrome. DT does not present before 48 

hours after the last drink, but symptoms may take as long as 96 hours to be seen. 

These symptoms may persist for up to 5 days and are associated with a mortality 

rate of up to 5%. 

Treatment of DT is similar to milder forms of alcohol withdrawal in that 

benzodiazepines (eg, lorazepam, diazepam) are the pharmacologic treatment of 

choice; however, the treatment of DT invariably requires ICU–level supportive 

management. 

………. 

Abdominal compartment syndrome presents with wide-ranging organ dysfunction 

(eg, decreased CO, increased ICP, renal impairment) in patients with increased intra-

abdominal pressure secondary to large-volume resuscitation, burns, or other 

abdominal conditions (eg, ascites, liver transplantation). 

Patients with an exacerbation of schizophrenia are typically not disoriented. This 

patient's agitation and bizarre statements may be influenced by the psychopathology 

of schizophrenia, but her disorientation, elevated vital signs, and overall clinical picture 

are better explained by DT. 
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Cocaine intoxication may present with euphoria; autonomic hyperactivity (eg, 

tachycardia, hypertension); and, at higher doses, psychosis.  

Malignant hyperthermia is characterized by rigidity, rhabdomyolysis, hyperthermia, and 

tachycardia immediately following the administration of succinylcholine or a volatile 

inhaled anesthetic (eg, halothane, sevoflurane) in susceptible individuals 

(susceptibility is inherited in an autosomal dominant pattern). 

The timing of opioid withdrawal depends on the half-life of the specific opioid being 

used (eg, heroin withdrawal begins approximately 12 hours after last use) and consists 

of GI distress, myalgias, rhinorrhea, diaphoresis, and mild elevations of HR and BP (flu-

like). The onset of symptoms after 48 hours, delirium, and severity of this patient's 

elevated vital signs are more consistent with alcohol withdrawal and DT. 

Postoperative encephalopathy is most commonly associated with cardiac surgery 

and presents with delirium and/or seizures in the immediate postoperative period. 

Pulmonary embolism may present in the postoperative period with dyspnea and chest 

pain. 

BENZODIAZEPINE

S (BZs) 

Worsening agitation, impaired attention, and disorientation following surgery are 

suggestive of delirium. A number of etiologies are possible, including postoperative 

delirium, medication effect, and infection. However, tremulousness, hallucinations, 

and elevated vital signs (eg, HTN, tachycardia) in the context of a psychiatric history 

consistent with a prescription of benzodiazepines (eg, anxiety, insomnia) are suggestive 

of delirium due to benzodiazepine withdrawal. Withdrawal can occur if a patient who 

has a history of prolonged use of benzodiazepines does not receive continued 

medication therapy on admission to the hospital. In severe cases, benzodiazepine 

withdrawal can result in seizures. 

Benzodiazepines, like alcohol, exert their inhibitory effects via GABA receptors, and 

their sudden withdrawal leads to an excitatory state. Sudden discontinuation can lead 

to withdrawal symptoms within 24-48 hours; withdrawal symptoms from long-acting 

benzodiazepines may develop over a more protracted period. Treatment of withdrawal 

includes reinitiation of benzodiazepines (usually a long-acting agent) that can then 

be gradually tapered down over weeks to months (and discontinued if necessary). 

…………. 

Brief psychotic disorder is characterized by the presence of psychotic symptoms (eg, 

hallucinations, delusions) for >1 day but <1 month. This disorder cannot be 

diagnosed when the symptoms are better explained by another psychiatric disorder, 

general medical condition, or substance intoxication/withdrawal. 

This patient has a history of mild cognitive impairment, which may include some 

memory loss. Although she may be at risk for developing dementia, this would not 

present with acute onset of agitation and delirium. 
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Opioids may be used for postoperative pain. However, this patient does not exhibit 

symptoms of opioid intoxication such as slurred speech, sedation, or respiratory 

depression. 

Although infection (eg, pneumonia) may also precipitate delirium, the patient is 

afebrile and has no localized symptoms or findings on physical examination (eg, no 

crackles on lung examination) that would indicate a localized infection.  

Although this patient's history of hypertension and recent surgery may place her at an 

increased risk for stroke, she does not have any localizing neurological findings on 

physical examination, making stroke unlikely. Her presentation is more consistent with 

benzodiazepine withdrawal. 
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US-MLE Step 2 CK UW Explanations/Tables 

INTERNAL MEDICINE 

RHEUMATOLOGY/ORTHOPEDICS & SPORTS 

OSTEOARTHRITIS 
(OA) 

Osteoarthritis 

Age of onset • >40; prevalence increases with age 

Joint 

involvement 

• Knees 

• Hips 

• Distal interphalangeal joints 

• 1st carpometacarpal joint 

Morning 

stiffness 
• None/brief (<30 min) 

Systemic 

symptoms 
• Absent 

Examination 

findings 

• Hard, bony enlargement of joints 

• Reduced range of motion 

Osteoarthritis is the most 

common joint disorder and is 

characterized by progressive 

destruction of the articular 

cartilage. Predisposing factors 

include age >40, obesity, and 

diabetes mellitus. Osteoarthritis 

most commonly affects the 

interphalangeal joints of the 

hands and the large weight-

bearing joints of the lower 

extremity. 

The pain of hip osteoarthritis is 

typically felt in the groin, buttock, 

or lateral hip (trochanteric) region 

and can radiate to the lower thigh 

or knee.  Patients may have mild 

pain and brief stiffness with 

prolonged rest, but the worst 

pain usually occurs with activity 

and weight 

bearing.  Examination findings 

often include decreased rotational range of motion, but synovitis (ie, 



redness, warmth) is absent.  Common x-ray findings include loss of joint 

space, osteophyte formation, and subchondral sclerosis. 

………….. 

Aortoiliac atherosclerosis can cause lower extremity pain with 

activity.  However, the pain is typically in the entire leg (buttock, thigh, and 

calf) and the distal pulses would be diminished. 

Meralgia paresthetica is caused by compression of the lateral femoral 

cutaneous nerve at the waist.  It causes burning pain and paresthesias at 

the lateral thigh.  Symptoms are unaffected by motion. 

Osteonecrosis is characterized by reduced perfusion of the femoral head 

and collapse of the periarticular bone.  Like osteoarthritis, it can present 

with groin pain and reduced hip ROM.  However, most patients 

have nocturnal or rest pain, and almost all have a history 

of glucocorticoid use, HbS, or heavy alcohol use (DM is not a significant 

risk factor). 

Greater trochanteric pain syndrome (formerly trochanteric bursitis) is 

caused by friction of the tendons of the gluteus medius and tensor fasciae 

lata over the greater trochanter of the femur.  Pain is localized to the 

lateral hip and is worsened by direct pressure. 

Impingement of the lumbar nerve roots can cause referred pain to the 

posterior hip, thigh, and lower leg.  Hip mobility is normal, but patients 

may have exacerbation of pain on flexion of the hip with the knee 

extended (straight leg raise maneuver). 

Typical findings of OA, 

include chronic pain, stiffness, 

and bony enlargement of the 

joints. OA is due to progressive 

noninflammatory degeneration 

of the articular cartilage. 

Associated changes may include 

subchondral cysts and bony 

outgrowths (osteophytes) at the 

joint margins. OA is usually an 

idiopathic phenomenon of 

aging, but can occur secondary to acute or chronic joint injury and certain 

systemic diseases (eg, hemochromatosis). 

OA predominantly affects the large weight-bearing joints of the lower 

extremity (ie, hips, knees), the small peripheral joints in the hands, and the 

cervical and lumbar spine.  Prominent osteophyte formation at the distal 



interphalangeal (Heberden nodes) and proximal interphalangeal 

(Bouchard nodes) joints, are strongly characteristic of OA. 

………….. 

Gout presents in most cases as an acute inflammatory monoarticular 

arthritis associated with edema, erythema, and severe pain.  The first 

metatarsophalangeal joint and the knee are most commonly 

affected.  Calcium pyrophosphate deposition disease (pseudogout) results 

from accumulation of calcium pyrophosphate crystals in the articular 

cartilage and synovial fluid.  Like gout, 

pseudogout presents with acute monoarticular 

or oligoarticular arthritis, and involvement of the 

small joints is unusual. 

 Dupuytren contracture is due to progressive 

fibrosis of the palmar fascia and presents with a 

palmar nodule or thickening (usually at the fourth and fifth digits), with 

possible nodule formation along the flexor 

tendons near the distal palmar crease.  Progressive 

disease leads to decreased extension of the digits. 

 Charcot joint is due to decreased sensation in 

the lower extremity; patients unknowingly 

traumatize the weightbearing joints (eg, ankle), 

leading to joint degeneration, deformation, and 

functional limitation.  Charcot joint is common in 

patients with diabetic neuropathy, and is 

frequently seen in association with foot ulcers. 

Rheumatoid arthritis (RA) most frequently involves the 

metacarpophalangeal (MCP) joints. Lack of involvement of MCP joints 

argues against RA. 

Joint fluid characteristics 

 N   

Noninfla

mmatory 

(eg, OA) 

Inflammatory 

(eg, crystals, 

RA) 

Septic 

joint 

Appear

ance 
Clear Clear 

Translucent or 

opaque 
Opaque 

WBCs (

mm3) 
<200 200-2,000 2,000-100,000 

50,000-

150,000 



PMNs 
<25

% 
25% Often >50% 

>80%-

90% 

OA = osteoarthritis; PMNs = polymorphonuclear leukocytes; RA = 

rheumatoid arthritis; WBCs = white blood cells. 

This patient with chronic knee pain and a bland synovial effusion (no 

organisms, <2,000 white blood cells/mm3) has osteoarthritis (OA), a 

progressive disorder that commonly affects the hands and weight-bearing 

joints.  Major risk factors include obesity, advancing age, diabetes, and 

prior joint injury.  Most patients have pain with weight bearing and few 

associated symptoms, although a subset can develop swelling, rest pain, 

and brief (<30 minutes) morning stiffness.  Examination shows 

crepitus, periarticular bony enlargement, and painful or decreased range 

of motion.  X-ray findings include narrowed joint space, osteophytes, and 

subchondral sclerosis/cysts. 

Synovial effusions are common in older patients with OA; communication 

of the joint space with the gastrocnemius or semimembranosus 

bursaallows the synovial fluid to flow posteriorly into the bursa, forming 

a popliteal (Baker) cyst.  Effusions can also form in a variety of other 

arthritic conditions (eg, rheumatoid arthritis [RA], crystalline arthritis) or 

knee injury.  Arthrocentesis can be used to distinguish the underlying 

etiology; joint fluid cell counts in osteoarthritis are usually significantly 

lower than in RA or crystal-induced arthritis. 



……….. 

 Calcification of joint cartilage 

(chondrocalcinosis) is seen in calcium 

pyrophosphate dihydrate deposition 

(pseudogout); synovial fluid shows an 

inflammatory effusion with rhomboid, 

positively birefringent crystals.  

 

 

 Gout causes an inflammatory effusion and 

needle-shaped, negatively birefringent crystals; 

x-rays characteristically show punched-out 

erosions with a rim of cortical bone.  Both gout 

and pseudogout are characterized by recurrent 

flares of pain rather than chronic, 

progressive pain. 

X-ray in septic arthritis will show a normal joint 

space with swelling of adjacent soft 

tissues.  Synovial fluid characteristically has a 

very high cell count with visible organisms on 

Gram stain. 

RA can cause popliteal cyst formation, but the 

synovial fluid in RA shows an inflammatory 

effusion.  In addition, it typically also involves 

the small, nonweight-bearing joints of the hands and is associated 

with systemic symptoms (eg, fever, fatigue), prolonged morning stiffness, 

and synovitis (warm, spongy joints).  X-rays reveal periarticular osteopenia 

with erosions of the joint margin. 

OA predominantly affects the large weight-bearing joints of the lower 

extremities (ie, hips, knees), the small peripheral joints in the hands, and 

the cervical and lumbar spine.  OA is due to degeneration of the articular 

cartilage and is usually an idiopathic phenomenon of aging, although it 

can also occur due to acute or chronic joint injury and certain systemic 

diseases (eg, hemochromatosis). 

Examination findings suggesting OA in the knee include: 

• Periarticular bony hypertrophy and tenderness 

• Limited ROM with crepitus and pain 

• Small joint effusion without erythema or warmth 

• Varus or valgus angulation 



• Popliteal (Baker) cyst behind the joint 

X-rays can confirm the diagnosis.  Arthrocentesis shows clear fluid with 

few inflammatory cells and can be helpful in evaluating patients with acute 

symptoms.  Laboratory testing, including inflammatory (eg, erythrocyte 

sedimentation rate, C-reactive protein) and serologic (eg, rheumatoid 

factor) markers, is normal. 

……………… 

Pes anserinus pain syndrome (anserine bursitis) is characterized by pain 

and tenderness over the anteromedial tibia, distal to the joint line.  The 

risk is increased in obese patients, but the symptoms typically evolve 

over weeks to months (not years), and the pain is often worse 

overnight or in the morning.  Because pes anserinus is an extraarticular 

process, there is no associated crepitus or effusion. 

Iliotibial band syndrome is a common overuse injury characterized by pain 

at the lateral knee.  Examination shows tenderness at the lateral femoral 

condyle during flexion and extension. 

Like OA, medial meniscal injuries may display crepitus and a small effusion 

on examination.  However, although older patients may have chronic, 

degenerative tears, meniscal tears are more common following acute (eg, 

athletic) twisting injury in younger patients.  Also, patients typically 

experience locking or catching of the knee during extension. 

Patellofemoral pain syndrome is an overuse disorder commonly seen in 

young women.  It is characterized by diffuse anterior knee pain that is 

reproduced by patellofemoral compression during knee extension. 

Risk factors for osteoarthritis 

Modifiable Non-modifiable 

• Sedentary lifestyle 

• Obesity 

• Occupational joint loading 

• Diabetes mellitus 

• Advanced age 

• Female sex 

• Family history 

• Abnormal joint alignment 

• Prior joint trauma 

A patient has chronic monoarticular arthritis.  In light of his joint-line 

tenderness and history of knee injury, this is most likely due 

to osteoarthritis (OA).  OA is common in patients with prior joint injury 

or surgery (secondary OA).  Contributing factors include altered joint 

mechanics and both acute and chronic inflammation, which lead to altered 



expression of matrix metalloproteinases and accelerated chondrocyte 

death. 

OA develops within 10 years in most patients with ACL injury, and the 

risk is increased REGARDLESS of whether the tear is surgically repaired. 

Other causes of secondary OA include infection, inflammatory disorders 

(eg, RA), congenital or acquired bony deformities, and neuromuscular 

weakness. 

……………. 

Idiopathic (primary) OA is very common with advancing age.  However, 

this typically becomes apparent at age >40. 

Heavy alcohol intake (>3 drinks/day) is associated with an increased risk 

for OA of the knee, but this patient's moderate intake has minimal effect 

on risk. 

The risk of OA is increased in obese individuals, likely due to increased 

stress on the articular cartilage, altered joint mechanics, and possible 

metabolic factors.   

Hereditary hemochromatosis, which could explain the heart failure in this 

patient's family, can also cause a degenerative arthritis resembling OA. 

However, this typically becomes apparent at age >40, and most patients 

have additional clinical findings (eg, hyperpigmentation, liver disease). 

Gender differences in OA risk have been observed, with an increased rate 

of OA of the hands and knees in women.  Men are not at increased risk for 

OA of the knees. 

This patient has chronic 

joint pain, periarticular bony 

enlargement, and a bland 

synovial effusion (ie, low 

synovial leukocyte count, no 

crystals), findings consistent 

with osteoarthritis (OA). 

Risk factors include 

advancing age, obesity, 

diabetes, and prior joint 

injury.  Patients typically 

have no or only mild 

inflammatory features (eg, 

erythema, morning stiffness, 

systemic 

symptoms).  Examination 

can show crepitus and, sometimes, a small effusion. The diagnosis can be 



confirmed with x-ray, which reveals narrowed joint space, osteophytes, 

and possible subchondral sclerosis. 

Initial management of OA should emphasize non-

pharmacologic measures, including exercise, weight loss, and activity 

modification. NSAIDs (eg, diclofenac) 

are the medication of choice for OA pain 

relief and can be given 

in oral or topical form. NSAIDs should 

be used with caution in patients with a 

history of PUD, CAD, or CKD. Although 

DM is a risk factor for CKD, normal renal 

function makes the use of NSAIDs 

appropriate. 

………………. 

Both acetaminophen and opioids (eg, oxycodone) are less effective than 

NSAIDs in OA.  In addition, opioids carry significant risks (eg, dependence, 

sedation) and are not indicated as a first-line treatment for OA. 

Febuxostat is a xanthine oxidase inhibitor used in management of chronic 

gout.  Colchicine is used in both prevention and treatment of acute 

gout flares.  

When conservative measures fail, patients with OA can be considered for 

an intraarticular glucocorticoid injection, although the benefits are limited 

and these injections may promote further joint damage.  Oral 

glucocorticoids (eg, prednisone) are used in rheumatoid arthritis and other 

inflammatory arthropathies but not in OA. 

 

 

 

 

 

 

 

 

 

 



RHEUMATOID 
ARTHRITIS (RA) Exudative & transudative pleural effusions 

 Exudate Transudate 

Light 

criteria 

• Pleural fluid 

protein/serum protein 

ratio >0.5 

          OR 

• Pleural fluid 

LDH/serum LDH ratio 

>0.6 

         OR 

• Pleural fluid LDH 

>two-thirds upper 

limit of normal of 

serum LDH 

• Exudate criteria 

not met 

Pathoph

ysiology 
• Inflammation 

• Hydrostatic or 

oncotic pressure 

Common 

causes 

• Infection (eg, 

pneumonia) 

• Malignancy 

• Rheumatologic 

disease 

• Heart failure 

• Cirrhosis (hepatic 

hydrothorax) 

• Nephrotic 

syndrome 

LDH = lactate dehydrogenase. 

Several features can suggest rheumatoid arthritis (RA) as the underlying 

diagnosis: 

• Rheumatoid effusions are exudative effusions often marked by 

very low (eg, <50 mg/dL) glucose and very high LDH (>700 U/L); 

they may also have a low pH resembling bacterial empyema.  In 

general, effusions with very low glucose levels are most often due 

to either RA, empyema, malignancy, or tuberculosis. 

• Evidence of an inflammatory arthritis with joint swelling, 

tenderness, and morning stiffness. 

• Fine crackles on examination and increased interstitial markings on 

x-ray are consistent with interstitial lung disease (ILD), which, 

along with pulmonary nodules, is a pulmonary manifestation of RA. 



Exudative pleural effusions are a relatively common extraarticular 

manifestation of RA, although they may be asymptomatic and usually 

resolve spontaneously. 

………. 

Hypothyroidism also causes transudative effusions; this is a rare 

complication usually seen in association with pericardial effusions, heart 

failure, and anasarca. 

Diffuse cutaneous systemic sclerosis (scleroderma) can cause finger 

contractures (eg, difficulty bending the fingers) and is associated with ILD; 

however, pleural effusion is uncommon, patients often have Raynaud 

syndrome, and inflammatory arthritis is rare.  Sarcoidosis also causes ILD 

and arthritis; however, pleural effusions are uncommon, and arthritis 

typically involves the ankles and is often seen in association with hilar 

adenopathy and erythema nodosum (ie, Lofgren syndrome). 

SLE can cause ILD and pleural effusions and can also cause inflammatory 

arthritis resembling RA.  However, antinuclear antibodies (ANA) are 

extremely (>95%) sensitive for SLE, with a positive result seen in 98%-

100% of patients with active SLE. 

Extraarticular manifestations of rheumatoid 

arthritis 

Systemic 

• Fever 

• Weight loss 

• Fatigue 

Pulmonary 

• Fibrotic lung disease 

• Pleural effusions 

• Lung nodules 

• Pulmonary hypertension 

Cardiovascular 
• Atherosclerosis 

• Vasculitis 

Musculoskeletal • Osteopenia/osteoporosis 

Dermatologic • Rheumatoid nodules 

Hematologic • Anemia 

Neuropsychiatric 
• Depression 

• Neuropathy 



Other 

• Sjögren syndrome 

• Raynaud phenomenon 

• Scleritis, episcleritis 

RA is a progressive inflammatory disorder that is more common in 

women; it can occur at any age, although peak incidence is at age 30-

60.  RA is characteristically associated with prolonged morning stiffness, 

and symptoms may be more noticeable in the dominant hand.  The most 

commonly affected joints include the metacarpophalangeal joints, 

metatarsophalangeal joints, proximal interphalangeal joints, wrists, and 

knees. 

Extraarticular manifestations are common in RA, especially in patients 

with positive serologies (eg, rheumatoid factor, cyclic citrullinated 

peptide antibodies).  Systemic features (eg, weight loss, fatigue, anemia) 

are frequently present.  Rheumatoid nodules (firm, nontender, 

subcutaneous nodules) may be seen at pressure points such as the elbows 

or forearms.  Other complications include pleural effusions, 

fibrotic/restrictive lung disease, coronary atherosclerosis, and autoimmune 

exocrine dysfunction (ie, Sjögren syndrome). 

In addition, inflammatory cytokines (eg, tumor necrosis factor, interleukin-

1) in RA can promote focal, periarticular, or diffuse 

(ie, osteopenia/osteoporosis) bone loss.  Relative immobility and 

treatment with systemic glucocorticoids can also contribute.  The risk of 

osteoporosis is approximately twice as high in patients with RA compared 

to the general population and carries an associated risk for 

fractures.  Management should include regular exercise, optimization of 

vitamin D and calcium intake, minimization of glucocorticoid doses, and 

bisphosphonate therapy. 

………………. 

Dermatomyositis can be seen as a paraneoplastic manifestation of 

multiple malignancies, especially adenocarcinoma of the breast, lung, and 

ovaries.  There is a small increased risk of lymphoma in RA, but RA does 

not appear to have a major association with breast cancer, and some 

studies have found a slight decrease in risk. 

Inflammatory bowel disease is associated with both axial spondyloarthritis 

and peripheral arthritis.  The peripheral arthritis can manifest as a self-

limited pauciarticular arthritis (typically affecting the knee) or a chronic 

polyarthritis that primarily affects the metacarpophalangeal 

joints.  Although this second type may resemble RA, it is uncommon and 

almost always follows onset of gastrointestinal symptoms. 



Felty syndrome 

Clinical 

features 

• Rheumatoid arthritis 

o Severe erosive joint disease & deformity 

o Rheumatoid nodules 

o Vasculitis (mononeuritis multiplex, 

necrotizing skin lesions) 

• Neutropenia (ANC <2000/µL) 

• Splenomegaly 

Diagnosis 

• Anti-CCP & RF are positive in >90% of patients 

• Markedly elevated ESR, often >85 mm/hr 

• Peripheral smear & bone marrow biopsy to 

rule out other causes of neutropenia 

ANC = absolute neutrophil count; anti-CCP = anticyclic 

citrullinated peptide; ESR = erythrocyte sedimentation rate; RF = 

rheumatoid factor. 

A patient with swollen, deformed hand joints and an elevated ESR likely 

has untreated inflammatory polyarthritis. The presence of concurrent 

neutropenia and splenomegaly raise strong suspicion for Felty syndrome, 

an uncommon but serious complication of long-standing, 

erosive rheumatoid arthritis (RA). 

Felty syndrome is marked by the formation of autoantibodies against 

neutrophil components and G-CSF, leading to neutropenia (ie, absolute 

neutrophil count <2,000/mm3) and an increased risk of recurrent 

bacterial infection (particularly of the skin and sinuses). Neutrophils 

coated with antibodies are also trapped in the spleen, which usually results 

in splenomegaly. Most patients also have extraarticular manifestations 

of RA such as LAD, rheumatoid nodules, and/or necrotizing skin lesions 

(e.g., ulcers). 

The diagnosis is made based on clinical features but is supported by the 

presence of high-titer RF and ACCP (both of which are usually elevated in 

RA). Most patients are also HLA-DR4 positive (indicating a genetic 

susceptibility).  Other causes of neutropenia should be RULED OUT with 

bone marrow biopsy (BMB) and peripheral smear prior to establishing 

the diagnosis.  Symptoms generally improve with treatment of the 

underlying RA. 

………………. 



Vitamin B12 deficiency can cause pancytopenia due to increased 

hematopoietic cell apoptosis and impaired DNA maturation.   

CML is associated with the BCR-ABL1 fusion gene, commonly due to a 

chromosome 9/22 translocation (Philadelphia [Ph1] chromosome).  Patients 

often develop splenomegaly and lymphadenopathy but usually have 

dramatic leukocytosis (often >100,000/mm3), not leukopenia. 

Disease-modifying antirheumatic drugs (DMARDs) 

Agent Mechanism Adverse effects 

Methotrexate 

Folate 

antimetabolit

e 

• Hepatotoxicity 

• Stomatitis 

• Cytopenias 

Leflunomide 

Pyrimidine 

synthesis inhi

bitor 

• Hepatotoxicity 

• Cytopenias 

Hydroxychloroquine 
TNF & IL-

1 suppressor 
• Retinopathy 

Sulfasalazine 
TNF & IL-

1 suppressor 

• Hepatotoxicity 

• Stomatitis 

• Hemolytic anemia 

TNF inhibitors  

(eg, 

adalimumab, certolizu

mab, 

etanercept, golimuma

b, infliximab) 

 

• Infection 

• Demyelination 

• Congestive heart 

failure 

• Malignancy 

TNF = tumor necrosis factor; IL-1 = interleukin 1. 

A patient with rheumatoid arthritis (RA) is on disease-modifying 

antirheumatic drug (DMARD) therapy, which improves long-term joint 

function and is initiated as soon as practical after diagnosis.  MTX is the 

preferred first-line DMARD for most patients with RA. 

However, this patient now has macrocytic anemia (MCV >100 µm3), a 

potential adverse effect of MTX. Methotrexate inhibits DHFR, which can 

lead to cellular folate depletion. Hematologic effects can range from mild 

macrocytosis to severe pancytopenia. MTX is also associated 



with hepatotoxicity, especially in patients with comorbid liver 

disease.  Mild elevations in hepatic transaminases are common, and 

chronic liver disease and cirrhosis may occur over time.  Other adverse 

effects of methotrexate include N, stomatitis, rash, ILD, alopecia, 

and fever. 

Therefore, patients on MTX should have regular monitoring with CBC 

and hepatic function markers (eg, serum albumin, transaminases). 

Much of the toxicity of MTX, including hepatotoxicity, can be mitigated 

by concurrent administration of folic (or folinic) acid, which does NOT 

reduce the effectiveness of the drug. Due to the risk of hepatotoxicity, 

patients should avoid alcohol intake while on treatment. 

…………….. 

Calcineurin inhibitors (eg, cyclosporine, tacrolimus) are associated 

with neurotoxicity; manifestations include headache, seizures, tremor, 

encephalopathy, and peripheral pain.  However, these medications do 

not commonly cause macrocytic anemia and are rarely used for RA. 

Hydroxychloroquine is an antimalarial DMARD that is well tolerated in 

management of RA and other autoimmune disorders.  It can 

cause irreversible retinal toxicity and warrants regular 

ophthalmologic examination. Hematologic effects are uncommon. 

Clinical features of rheumatoid arthritis 

Clinical 

presentation 

• Pain, swelling & morning stiffness in 

multiple joints 

• Small joints (PIP, MCP, MTP); spares 

DIP joints 

• Systemic symptoms (fever, weight loss, 

anemia) 

• Cervical 

spine involvement: subluxation, cord 

compression 

Laboratory/i

maging 

studies 

• Positive rheumatoid factor & anti-CCP 

antibodies 

• C-reactive protein & ESR correlate with 

disease activity 

• X-ray: soft tissue swelling, joint space 

narrowing, bony erosions 



Anti-CCP = anti–cyclic citrullinated peptide; DIP = distal 

interphalangeal; ESR = erythrocyte sedimentation rate; MCP = 

metacarpophalangeal; MTP = metatarsophalangeal; PIP = 

proximal interphalangeal. 

A patient has symmetric arthritis involving the hands, wrists, and knees, 

consistent with rheumatoid arthritis (RA), a systemic inflammatory 

disorder characterized by synovial inflammation and progressive joint 

damage.  Typical joint findings in early RA include tenderness, restricted 

range of motion, and 

bogginess (soft tissue 

swelling and 

effusions).  Common 

associated findings (seen in 

this patient) 

including morning stiffness, 

rheumatoid nodules (firm, 

nontender, subcutaneous 

nodules at pressure points 

such as the elbows or 

forearms), and elevated 

inflammatory markers 

(eg, ESR, CRP).  Reduced 

grip strength is a frequent 

complaint in EARLY 

disease. 

RA involves primarily the MCP and PIP joints of the fingers, 

metatarsophalangeal joints of the toes, and the wrist (carpometacarpal) 

joints.  As the disease progresses, larger and more proximal joints (eg, 

knees, elbows, shoulders) may also be involved.  However, the distal 

interphalangeal (DIP) joints are not involved. The axial skeleton is also 

usually spared, with the important exception of the c-spine. RA 

involvement of the cervical spine can lead to atlantoaxial subluxation, an 

important and potentially life-threatening complication that can cause 

spinal cord compression and difficulties with intubation (eg, during 

anesthesia). Features of cervical myelopathy in RA include neck pain, 

progressive spastic quadriparesis, and sensory deficits in the hands and 

feet. 

…………… 

The costochondral joints are not lined by synovium and are not affected 

in RA. 



RA is a chronic, systemic inflammatory disorder with progressive erosion 

of the bone and cartilage and significant joint destruction and 

deformity.  Patients typically present with joint findings (eg, pain, stiffness, 

swelling), morning stiffness, involvement of proximal interphalangeal and 

metacarpophalangeal joints, and radiographic evidence of erosions and/or 

periarticular osteopenia.  Treatment goals in RA are to induce and 

maintain early remission, control synovitis, and prevent progression of 

joint damage. 

 

All patients diagnosed with RA should be started on disease-modifying 

antirheumatic agents (DMARDs) ASAP as joint damage begins early in its 

course.  NSAIDs and COX-2 inhibitors (eg, celecoxib) are adjunctive 

therapies for symptomatic relief but do not reduce disease 

progression.  Glucocorticoids can also relieve symptoms and short-term 

radiographic progression but are also not effective in preventing eventual 

joint destruction.  In fact, they can result in generalized bone loss (ie, 

osteoporosis). 

DMARDs include nonbiologic agents (eg, methotrexate, 

hydroxychloroquine, sulfasalazine, leflunomide, azathioprine) 

and biologic agents (eg, etanercept, infliximab, adalimumab, tocilizumab, 

rituximab).  MTX is the preferred initial DMARD in patients 

with moderately to severelyactive RA due to its efficacy and long-term 



safety profile.  Patients should be tested for hepatitis B and C before 

starting therapy.  Methotrexate should not be used in patients who 

are pregnant or are planning to become pregnant in the near future 

and those with severe renal insufficiency, liver disease, or excessive 

alcohol intake.  Patients who do not respond after 6 months may 

require biologic DMARDs such as TNF-alpha inhibitors (eg, etanercept, 

infliximab) as step-up therapy. 

……………. 

Azathioprine is an immunosuppressive agent that has been used to treat 

RA.  However, it is not as efficacious as other DMARDs and is associated 

with significant hematologic and gastrointestinal toxicity. 

The diagnosis of RA is primarily based on clinical findings, 

but serologic markers (eg, rheumatoid factor, cyclic citrullinated peptide 

antibodies) can assist in diagnosis and are associated with higher risk of 

extraarticular manifestations (eg, rheumatoid nodules). 

Patients with RA can be treated acutely with glucocorticoids (eg, 

prednisone) or NSAIDs (eg, ibuprofen), but these treatments provide only 

symptomatic relief and do not alter the long-term joint destruction of 

RA.  For this reason, disease-modifying antirheumatic drugs (DMARDs), 

which do improve long-term joint function, are initiated as soon as 

practical after diagnosis. 

…………….. 

Sulfasalazine is an occasionally used DMARD that can cause hemolytic 

anemia in patients with G6PD deficiency.  This effect is not seen with 

methotrexate, which causes anemia via bone marrow suppression. 

TNF inhibitors (eg, etanercept, infliximab) are biologic DMARDs (large-

molecule agents produced primarily by recombinant DNA technology) 

that are used for patients who fail first-line therapy.  They are associated 

with significant immune suppression, which can lead to reactivation of 

latent tuberculosis; therefore, pretesting with an IGRA is 

recommended.  They may also be associated with an increased risk 

of heart failure, and some experts advise 

pretreatment echocardiography FOR patients with 

ventricular dysfunction. 

RA is diagnosed primarily based on clinical findings; however, serologies 

can help clarify the diagnosis. 

• Rheumatoid factor (RF; antibodies directed at the Fc portion of 

IgG) has moderate sensitivity (~70%), but the specificity is poor.  It 

may be positive in a variety of disorders 



(eg, Sjogren syndrome, mixed cryoglobulinemia, viral hepatitis) 

and in healthy individuals. 

• Cyclic citrullinated peptide antibodies (anti-CCP) have similar 

sensitivity to RF but higher specificity (>90%) for RA. 

In patients in whom RA is suspected but who have a negative RF test 

result, anti-CCP testing should be obtained.  Seronegative RA (ie, 

negative assays for RF and anti-CCP) often carries a better prognosis; 

however, many patients with initially seronegative disease will develop 

positive markers later in their course. 

…………….. 

If ANA is negative, further serologic testing for SLE is NOT needed. 

Hypertrophic osteoarthropathy is a paraneoplastic syndrome associated 

with intrathoracic malignancy and other pulmonary diseases (eg, cystic 

fibrosis) that could be apparent on CT scan.  However, although it can 

cause a polyarthropathy, it is also associated with digital clubbing 

and periostosis (excessive bone formation). 

Spondyloarthropathies (eg, ankylosing spondylitis, reactive arthritis) are 

associated with HLA-B27 and are characterized 

by asymmetric oligoarthritis involving the large joints (eg, knees), 

enthesitis (inflammation at the insertion of ligaments and tendons), and 

back pain.  Hand involvement is rare.  Reactive arthritis typically occurs 

acutely following a GI or GU infection (eg, Chlamydia trachomatis) and 

resolves within a few months. 

Parvovirus B19 causes a symmetric arthritis that affects the hands, knees, 

and feet.  It may resemble RA, but the symptoms usually resolve 

spontaneously within a few weeks. 



A patient has paresthesias in the distribution of the median nerve and a 

positive Tinel sign consistent with carpal tunnel syndrome (CTS).  CTS is 

caused by compression of the median nerve as it passes through 

the carpal tunnel in the wrist.  Common risk factors include diabetes, 

pregnancy, obesity, and hypothyroidism. 

However, this patient also has prolonged morning stiffness, systemic 

signs/symptoms (eg, fatigue, elevated temperature), and polyarticular 

synovitis, suggesting a diagnosis of rheumatoid arthritis (RA).  RA can be 

associated with compressive neuropathies; swelling in the wrist joint 

can cause compression of the median nerve under the flexor retinaculum 

and lead to CTS. 

Initial evaluation of RA should include inflammatory markers (eg, 

erythrocyte sedimentation rate, C-reactive protein), serologic studies 

(eg, RF, ACPA), and x-rays of the symptomatic joints.  Patients with 

confirmed RA should be prescribed disease-modifying antirheumatic 

drugs (eg, methotrexate) to prevent long-term disability. 

…………….. 

Neck MRI is useful for evaluating a cervical radiculopathy.  MRI is 

warranted when there is concern for malignancy, rapid progression of 

symptoms, or significant weakness or diminished reflexes.  However, a 

cervical radiculopathy would not cause features confined to the 

median nerve. 



 Cryoglobulinemic vasculitis can 

cause fatigue and arthralgias and can 

occasionally 

cause mononeuropathy or distal 

peripheral neuropathy. However, 

CTS is less typical, and most patients 

with cryoglobulinemic 

vasculitis have purpuric skin 

lesions and liver disease (eg, 

hepatitis C). 

Vitamin B12 deficiency can cause 

peripheral neuropathy but typically 

affects the feet and is often 

associated with cognitive changes (eg, memory loss). 

………. 

Disseminated cytomegalovirus infection can occur in patients on immune 

suppressive therapy.  The infection can cause cytopenias, hepatitis, and 

esophagitis (with ulcerations); however, other frequent manifestations 

include colitis (eg, diarrhea), and oral ulcers are uncommon. 

…………. 

RA is associated with an increased risk of lymphoproliferative diseases and 

malignancy, but squamous cell malignancy is uncommon and typically 

presents with a singular ulceration or mass, not with multifocal oral 

ulcers.  Methotrexate does not carry a significant risk of malignancy. 

Osteoarthritis vs rheumatoid arthritis 

 Osteoarthritis 
Rheumatoid 

arthritis 

Age of onset 
>40; increases with 

age 
40-60; often younger 

Joint 

involvement 

• Knees & hips 

• DIP joint 

• First CMC joint 

• MCP joint 

• PIP joint 

• Wrists 

Morning 

stiffness 
None/brief Prolonged 



Systemic 

symptoms 
Absent 

• Fever 

• Fatigue 

• Weight loss 

Examination 

• Hard, bony 

enlargement of 

joints 

• Soft/spongy, 

warm joints 

X-ray 

• Narrowed joint 

space 

• Osteophytes 

• Periarticular 

erosions 

CMC = carpometacarpal; DIP = distal interphalangeal; MCP = 

metacarpophalangeal; PIP = proximal interphalangeal. 

The 2 most prevalent forms of 

arthritis are osteoarthritis (OA) 

and rheumatoid arthritis (RA), 

and individuals may have both 

conditions concurrently.  OA is 

much more common and 

characteristically involves the 

knees, hips, and distal finger 

joints.  RA, an inflammatory 

arthritis, typically involves the 

metacarpophalangeal, proximal 

interphalangeal, and wrist 

joints.  However, any joint may 

be affected. X-ray findings that 

favor a diagnosis of RA over 

OA include periarticular 

erosions (seen here on hand x-rays), distal osteopenia, and soft 

tissue swelling. 

Additional evaluation of patients with suspected RA should include 

inflammatory markers (eg, ESR, CRP), which are typically elevated in RA 

but normal in OA.  CCP antibodies are present in most patients with RA 

and can help confirm the diagnosis; rheumatoid factor should also be 

tested but has lower specificity. 

Initial management of RA includes NSAIDs and systemic glucocorticoids 

(eg, prednisone) to acutely reduce pain; however, these interventions do 

not alter the long-term prognosis and are inadequate for definitive 

therapy. ASAP after the diagnosis is made, disease-modifying 

antirheumatic drugs (DMARDs) should be initiated to slow disease 



progression; first-line options include methotrexate, a folate 

antimetabolite that is cost-effective and well tolerated by most 

patients.  Alternate options include sulfasalazine, leflunomide, 

and hydroxychloroquine. 

………………… 

Nonpharmacologic interventions for OA 

include regular exercise and weight loss; 

knee braces may reduce pain in some 

patients but are unlikely to alter the 

long-term course of the 

condition.  However, none of these 

interventions are adequate treatment 

for RA. 

Total knee arthroplasty is most 

commonly performed for patients with 

advanced OA.  It is occasionally needed 

for patients with severe deformity due 

to RA, but early initiation of DMARD 

therapy may eliminate the need for later 

joint replacement. 

 X-rays in early gout are generally 

normal, although chronic findings 

include punched-out erosions with an 

overhanging rim of cortical bone ("rat 

bite" lesion). 



AMYLOIDOSIS 

The presence of nephrotic syndrome with palpable kidneys, 

hepatomegaly, and ventricular hypertrophy (suggested by an audible 

fourth heart sound) in the setting of chronic inflammatory disease 

(recurrent pulmonary infections, bronchiectasis) is suggestive of secondary 

amyloidosis (AA) as a common unifying diagnosis.  Treatment is usually 

directed at the underlying inflammatory disease.  Colchicine is approved 

for both the treatment and prophylaxis of AA. 

……………….. 

Hepatorenal syndrome refers to acute renal failure in patients with acute 

or chronic liver disease and portal hypertension.  It usually presents in 

patients with severe liver disease with progressively rising serum creatinine 

with minimal proteinuria (<500 mg/day). 

Hypertensive nephrosclerosis is seen in patients with chronic hypertension 

and is associated with retinopathy, left ventricular hypertrophy, 



progressive renal failure, and mild proteinuria (generally <1 

g/day).  Kidneys are usually small, and hepatomegaly is not present. 

Patients with polycystic kidney disease typically present with flank pain, 

hematuria, renal failure, hypertension, and large palpable 

kidneys.  Hepatomegaly can also be present due to co-occurrence of 

hepatic cysts in some patients.  However, they usually do not have the 

proteinuria or generalized edema seen in this patient. 

PARVOVIRUS 
Parvovirus B19 infection 

Signs & 

symptoms 

• Most patients are asymptomatic or 

have flulike symptoms 

• Erythema infectiosum (fifth disease): Fever, 

nausea & “slapped cheek” rash (more 

common in children) 

• Acute, symmetric arthralgia/arthritis: Hands, 

wrists, knees & feet (resembles RA) 

• Transient pure red cell aplasia; aplastic crisis 

in patients with underlying hematologic 

disease (eg, sickle cell) 

Diagnosis 

• Acute infection 

o B19 IgM antibodies 

in immunocompetent patients 

o NAAT for B19 DNA in 

immunocompromised patients 

• Previous infection: B19 IgG antibodies 

(documents immunity) 

• Reactivation of previous infection: NAAT for 

B19 DNA 

NAAT = nucleic acid amplification testing;  RA = rheumatoid 

arthritis. 

A patient has acute, symmetrical arthralgias with mild synovitis primarily 

involving the small joints of the hands.  In light of her brief morning 

stiffness, normal erythrocyte sedimentation rate (ESR), and exposure to 

small children, this most likely represents viral arthritis due to parvovirus 

B19.  Children with parvovirus often develop fever and the "slapped 

cheek" facial rash of erythema infectiosum.  However, adults are more 

likely to develop joint symptoms; skin symptoms, if present, are mild and 

nonspecific. 



Parvovirus B19 is a nonenveloped, single-stranded DNA virus that 

primarily infects red cell precursors.  Viral arthritis due to parvovirus B19 is 

typically polyarticular and symmetric.  It is a common, self-

limited condition that usually resolves within 1-2 months.  The precise 

pathophysiology is unclear, but clinical manifestations correlate 

with anti-parvovirus IgM levels, which may be assayed for diagnostic 

purposes.   

Treatment is symptomatic, primarily with NSAIDs. 

…………… 

The arthritis of rheumatic fever is migratory and usually first affects the 

joints of the lower extremities.  Other characteristic features include 

carditis, chorea, erythema marginatum, and subcutaneous nodules. 

Fibromyalgia is a chronic musculoskeletal pain syndrome that is often 

accompanied by fatigue, mood disorders, and insomnia.  Symptoms are 

typically diffuse, and localized joint findings are not seen. 

Polymyalgia rheumatica is characterized by achy pain in the shoulders and 

hips.  Joint swelling may occur but is not typical, and ESR is almost 

always elevated. 

Viral arthritis can resemble inflammatory arthritides such as rheumatoid 

arthritis (RA) and systemic lupus erythematosus (SLE), but it follows a 

benign, self-limited course.  RA is typically associated with more 

pronounced joint swelling and morning stiffness.  SLE is a multisystem 

disorder that also causes rash, hematologic abnormalities, renal disease, 

fever, and weight loss.  In both RA and SLE, symptoms usually correlate 

with inflammatory markers (e.g., ESR). 

A patient has symmetric polyarticular arthritis with a brief, self-

limited course.  In light of her exposure to young children, this is 

likely viral arthritis due to parvovirus B19.  Viral arthritis is often 

associated with joint swelling and tenderness, but objective findings may 

be subtle or absent.  Whereas children with parvovirus B19 typically 

present with the characteristic "slapped cheek" rash, adults are more likely 



to develop a nonspecific morbilliform exanthem and may have no skin 

manifestations at all.  A similar arthritis may also be seen 

with HIV, mumps, rubella, and other viruses. 

The arthritis of parvovirus B19 may resemble early RA or SLE, and may be 

associated with a weakly positive RF or ANA titer.  However, RA and SLE 

are significantly less common, usually produce more obvious 

synovitis, and typically follow a more chronic, protracted course. In 

addition, SLE is usually associated with manifestations in multiple systems 

(eg, malar rash, oral ulcers, serositis) and is less likely to resolve 

spontaneously.  If there is doubt regarding the diagnosis, parvovirus B19 

infection can be confirmed with assay for anti-parvovirus IgM or NAAT. 

……………… 

 Untreated Lyme disease can lead to arthritis.  However, symptoms are 

chronic and favor the large joints (eg, knee). 

Polymyalgia rheumatica occurs almost exclusively in patients age >50; this 

patient's age effectively rules out PMR. 

REACTIVE 
ARTHRITIS 

Reactive arthritis is a type of seronegative spondyloarthropathy.  Classic 

reactive arthritis consists of a triad of nongonococcal urethritis, 

asymmetric oligoarthritis and conjunctivitis. The arthritis often involves the 

knee and sacroiliac spine → back pain. In addition to the classic triad, 

mucocutaneous lesions and enthesitis (Achilles tendon pain) are common 

findings in reactive arthritis. Because not all symptoms are always present, 

there should be a high suspicion for reactive arthritis in the case of any 

asymmetric oligoarthritis associated with urethritis, conjunctivitis or mouth 

ulcers.  Synovial fluid analysis is usually sterile. NSAIDs are the first line 

therapy during the acute phase of this condition. 

…………… 

It is difficult to distinguish gonococcal septic arthritis from reactive arthritis 

because synovial fluid cultures can be negative in 50% of patients with 

gonococcal septic arthritis.  However, if the patient is afebrile 

and has other symptoms suggestive of reactive arthritis, such as mouth 

ulcers, enthesitis and low back pain → reactive arthritis is more likely. 

Loss of articular cartilage causes osteoarthritis.  Many patients suffering 

from osteoarthritis take chondroitin sulfate, a component of the ground 

substance that composes cartilage, to improve their condition and 

symptoms; however, it has not been definitively shown to improve 

symptoms and outcomes. 

 



PSORIASIS/PSORI
ATIC ARTHRITIS Clinical features of psoriatic arthritis 

Arthritis 

• DIP 

• Asymmetric oligoarthritis 

• Symmetric polyarthritis, similar to RA 

• Arthritis mutilans (deforming & 

destructive arthritis) 

• Spondylarthritides (sacroiliitis & 

spondylitis) 

Soft tissue 

& nail 

involvement 

• Enthesitis (inflammation at site of tendon 

insertion into bone) 

• Dactylitis ("sausage digits") of toe or finger 

• Nail pitting & onycholysis 

• Swelling of the hands or feet with pitting 

edema 

Skin lesions 

• Arthritis precedes skin disease in 15% of 

patients 

• Skin lesions are present but not yet 

diagnosed in 15% of patients 

A patient has swelling and tenderness 

in the wrist and hand joints with 

significant morning stiffness, 

indicating inflammatory 

polyarthritis.  Although a number of 

rheumatologic conditions (eg, 

rheumatoid arthritis, ankylosing 

spondylitis) can cause inflammatory 

polyarthritis, the presence of nail 

pitting and involvement of the distal 

interphalangeal joints (DIP) are highly 

characteristic of psoriatic 

arthritis (PA). 

PA occurs in 15%-30% of patients with 

psoriasis and usually arises in those with long-standing psoriatic skin 

disease (risk is 2%-3% per annum). However, a minority of patients with PA 

have little (eg, dry skin) or no skin involvement at the time of diagnosis. 

Manifestations of PA can arise in the peripheral or axial skeleton; most 

patients have asymmetric oligoarthritis or symmetric polyarthritis that 

often (~50%) involves the DIP joints.  Significant morning stiffness and 

improvement with use are almost always seen.  Nail lesions (eg, pitting, 



onycholysis, hyperkeratosis, splinter hemorrhage) occur in >90% of 

cases and are an important diagnostic clue.  Soft tissue manifestations 

such as dactylitis ("sausage digit") or enthesitis (inflammation of insertion 

points of tendons or ligaments) can also occur. 

………………. 

 Tophi 

Hypertrophic osteoarthropathy 

is a paraneoplastic syndrome 

associated with intrathoracic 

malignancy and other 

pulmonary diseases (eg, cystic 

fibrosis).  Although it can cause 

a polyarthropathy, it is generally 

associated with digital clubbing 

and periostosis (excessive 

bone formation). 

Osteoarthritis commonly involves the DIP joints but manifests with bony 

enlargement (eg, Heberden nodes) rather than swelling.  Morning stiffness 

is typically brief, and nail abnormalities are not seen. 

Psoriatic arthritis occurs in 5%-30% of patients who have 

psoriasis.  Psoriatic arthritis can present with many different patterns, but 

the classic presentation involves the distal interphalangeal (DIP) 

joints.  Morning stiffness is present, as it is in all inflammatory 

arthritides.  Deformity of involved joints, dactylitis ("sausage digit," a 

diffusely swollen finger), and nail involvement are common.  This patient 



shows all of the classic signs:  All of the fingers (particularly the left index 

finger) are swollen, consistent with dactylitis; many of the nails show 

pitting and onycholysis (separation of nail bed); and the DIP joints are 

prominently involved.  Furthermore, well-demarcated red plaques with 

silvery scaling—the classic lesions of psoriasis—are seen on the dorsum 

of each hand.  Current treatment options for psoriatic arthritis 

include NSAIDs, MTX, and anti-TNF agents. 

…………….. 

 Cutaneous deposits of MSU occur in 

chronic gout.  These lesions, known 

as tophi, most commonly occur over 

joints and the helix of the ear, and they 

may ulcerate. 

Enteropathic arthritis occurs in 10%-20% 

of patients with Crohn disease and 

ulcerative colitis.  It most often affects 

the lower extremities and sacroiliac joints and tends to wax and wane 

with the symptoms of bowel disease. These patients have prominent 

gastrointestinal symptoms and other extraintestinal manifestations of 

inflammatory bowel disease. 

IBD-ASSOCIATED 
ARTHRITIS 

A patient likely has inflammatory bowel disease (IBD) complicated by 

spondylarthritis.  IBD, which includes Crohn disease and ulcerative colitis, 

frequently presents in patients age 15-40 and again at age 50-80.  Both 

CD and UC have multiple extraintestinal manifestations, 

including arthritis, eye (eg, uveitis, episcleritis) and skin (eg, pyoderma 

gangrenosum) involvement, and hepatobiliary disease (eg, primary 

sclerosing cholangitis).  Arthritis occurs in up to 45% of patients with IBD 

and can involve axial (eg, spine) or peripheral (eg, knee) joints.  Patients 

with spondylarthritis or sacroiliitis commonly report prolonged 

stiffness and low back or buttock pain that improves with activity. 

There are no specific tests for the diagnosis of IBD-associated 

arthritis. NSAIDs can RELIEVE arthritis symptoms but EXACERBATE the 

underlying bowel disease.  Consequently, although NSAIDs are 

frequently tried, many of the medications (eg, sulfasalazine) used to 

treat the bowel disease itself are also used to treat joint disease. 

……………… 

Gastrointestinal (GI) paraneoplastic syndromes include secretory, watery 

diarrhea due to vasoactive intestinal peptide-secreting 

tumors, carcinoid syndrome (cutaneous flushing, watery diarrhea, 



respiratory difficulties) due to carcinoid tumors, and gastroparesis due to 

autoimmune destruction of GI neurons caused by a variety of tumors.  

Reactive arthritis may follow infectious diarrhea caused by Shigella, 

Salmonella, Yersinia, Campylobacter, or Clostridium difficile.  It typically 

occurs within 2-3 weeks of the onset of diarrhea and is often 

characterized by concomitant urethritis, conjunctivitis/uveitis, malaise, and 

cutaneous findings (eg, keratoderma 

blennorrhagica, balanitis circinata). 

Spinal osteomyelitis can also present with subacute worsening of back 

pain, but it is frequently worse at night and improved with rest (not 

activity). 

ANKYLOSING 
SPONDYLITIS (AS) Ankylosing spondylitis 

Inflammatory 

back pain 

• Insidious onset at age <40 

• Symptoms >3 months 

• Relieved with exercise but not rest 

• Nocturnal pain 

Examination 

findings 

• Arthritis (sacroiliitis) 

• Reduced chest expansion & spinal 

mobility 

• Enthesitis (tenderness at tendon insertion 

sites) 

• Dactylitis (swelling of fingers & toes) 

• Uveitis 

Complications 

• Osteoporosis/vertebral fractures 

• Aortic regurgitation 

• Cauda equina 

Laboratory 
• Elevated ESR & CRP 

• HLA-B27 association 

Imaging 
• X-ray of sacroiliac joints 

• MRI of sacroiliac joints 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 



Typical features of ankylosing 

spondylitis (AS) include chronic, 

progressive back pain and stiffness; 

pain relief with activity; lumbosacral 

tenderness; and reduced spinal range 

of motion.  The incidence peaks in 

individuals age 20-30.  Although AS 

has a male:female ratio of 2:1, it 

should be considered in any young 

patient with progressive low back pain 

and stiffness lasting >3 months. 

In young patients with characteristic 

inflammatory back pain, plain x-rays 

of the pelvis showing sacroiliitis can 

confirm the diagnosis of AS.  However, 

x-rays may be negative in early stages; 

MRI can confirm sacroiliitis in such cases.  Fusion of the vertebral bodies 

with ossification of intervertebral discs (bamboo spine) also suggests the 

diagnosis.  There is a strong association between HLA-B27 and AS, but 

whereas >90% of patients with AS have HLA-B27, only 5% of patients with 

HLA-B27 have AS.  Therefore, HLA-B27 is not specific for AS and testing 

for it is not necessary for diagnosis.  On the other hand, demonstrating 

radiographic changes of the axial skeleton is necessary for diagnosis. 

………….  

Bone scan is not recommended for diagnosing AS.  It is best for 

identifying osteomyelitis, suspected fractures, and neoplasms. 

Polymyalgia rheumatica (PMR) is characterized by achy pain in the 

shoulders and hips associated with elevated acute phase markers.  A trial 

of glucocorticoids can help establish the diagnosis as patients with PMR 

will have prompt relief of symptoms.  However, PMR is not seen before 

age 50 and does not affect spinal range of motion. 



A patient has ankylosing spondylitis (AS) with reduced range of motion 

in the spine.  He also has a murmur suggesting aortic regurgitation, a 

common finding in chronic AS.  He now has new acute pain following a 

fall.  Although a ground-level fall would be unlikely to cause a fracture in 

an otherwise healthy man of his age, the clinical suspicion for vertebral 

fracture should be much higher in a patient with AS. 

Patients with longstanding AS can develop osteopenia/osteoporosis  

due to increased osteoclast activity in the setting of chronic inflammation 

(mediated by TNF-α and interleukin-6).  In addition, spinal rigidity in 

these patients can increase the risk of vertebral fracture, which often 

results from minimal trauma.  Associated findings may include thoracic 

wedging and hyperkyphosis. 

……….. 

Acute lumbosacral radiculopathy is most commonly due to disc herniation, 

although it can also be seen in degenerative spondylolisthesis.  It typically 

presents with low back pain that radiates to the leg, often with 

dermatomal numbness or weakness in the leg.  Lumbar radiculopathy 

usually affects the lower lumbar levels, and vertebral tenderness is 

not typical. 

Referred visceral pain affecting the back can result from conditions such as 

pancreatitis and abdominal aortic dissection.  However, this patient has no 

risk factors for these conditions, and the absence of abdominal or chest 

pain, nausea, or vomiting makes these diagnoses unlikely.  Also, referred 

pain should not cause spinal tenderness on examination. 

Patients with primary or metastatic malignancy involving bone can 

develop pathologic fracture following minimal trauma.  However, this 

patient has no other features to suggest malignant pain (eg, weight loss, 

nocturnal pain, age >50, history of malignancy). 

Lower back pain associated with AS flares typically begins as insidious, 

unilateral, intermittent pain that may progress to become bilateral 

and persistent.  The pain is not usually sudden and severe. 



Enthesitis is characterized by inflammation and pain at sites where 

tendons and ligaments attach to bone. It is commonly due to tendon or 

ligament stress and can manifest as acute swelling and pain. Examination 

findings include tenderness at tendon 

insertion sites. Enthesitis at the insertion of 

the Achilles tendon at the heel is often the 

most prominent presentation. However, 

enthesitis can also be seen at the costosternal 

junction, shoulders, elbows, hips, iliac crests, 

tibial tuberosities, and other locations. 

Chronic complications of enthesitis include fibrosis and calcification. 

Enthesitis may occur as an isolated disorder (eg, plantar fasciitis) but is a 

characteristic finding in the spondyloarthropathies such as ankylosing 

spondylitis (AS), psoriatic arthritis, and reactive arthritis.  It may manifest 

with isolated heel pain at the insertion of the Achilles tendon, but can also 

involve multiple regions as in this case.  Low back pain (that 

classically improves with activity), loss of spinal mobility, and peripheral 

arthritisare other common musculoskeletal manifestations of AS. 

……………… 

Rheumatoid arthritis (RA) is characterized by chronic synovitis leading to 

hand joint deformities (eg, ulnar deviation of the fingers, swan-neck and 

boutonnière deformities).  Many patients have a positive rheumatoid 

factor, and some will have painless, slow-growing subcutaneous nodules.  



This young patient has 

chronic back pain and stiffness 

that improve with activity 

(stretching), warm showers, and 

nonsteroidal agents, suggestive 

of inflammatory back pain.  In 

addition, she has reduced spinal 

range of motion and an x-ray 

showing arthritis and erosions 

involving 

the sacroiliac joints.  This is 

diagnostic of ankylosing 

spondylitis (AS).  The incidence is 

highest at age 20-30, and there is 

a strong association with HLA-

B27. 

Anterior uveitis (iritis) is the most 

common extraarticular 

manifestation of AS and occurs in 

25%-40% of patients.  It is characterized by inflammation of the uveal tract 

(iris, ciliary body, and choroid).  Anterior uveitis typically presents with 

intense pain and photophobia in one eye. 

……………… 

 Episcleritis is characterized 

by inflammation seen at the 

white of the eye, without 

involvement of the uveal 

tract.  It is most strongly 

associated with RA and IBD but 

is not associated with AS. 

AS can cause restrictive lung 

physiology due to impaired 

chest expansion and apical 

pulmonary fibrosis.   

Oral ulcers are associated with a number of autoimmune disorders (eg, 

systemic lupus erythematosus, Behçet disease, Crohn disease). 



GONOCOCCAL 
INFECTION 

This patient has the classic triad of polyarthralgia, tenosynovitis, 

and painless vesiculopustular skin lesions for disseminated gonococcal 

infection (DGI).  Her complaints of wrist, elbow and ankle pain are 

consistent with gonococcal polyarthralgias, and her pain elicited along the 

tendon sheaths suggests tenosynovitis.  The lesions shown in the 

photograph are typical vesiculopustular lesions of DGI; they tend to 

number from two to ten and may be dismissed as furuncles or 

pimples.  Fevers and chills may be present.  A history of recent 

unprotected sex with a new partner is frequently associated with DGI, 

while symptoms of symptomatic venereal disease are most often absent. 

…………… 

Arthritis and rash are associated with Lyme disease.  The rash (erythema 

migrans) of Lyme disease occurs early on in illness, while arthritis, typically 

monoarticular knee pain, does not occur until MONTHS later.  Erythema 

migrans occurs at the site of a tick bite, and has a "bulls eye" 

appearance.  Tenosynovitis is not typical of Lyme disease. 

The symptoms of acute HIV infection include fever, arthralgias, sore throat, 

lymphadenopathy, mucocutaneous lesions, diarrhea, and weight loss. Her 

symptoms are more consistent with DGI. All patients with DGI, however, 

should undergo HIV screening. 

 

 

 

 

 

 



Disseminated gonococcal infection (DGI) 

Clinical 

presentation 

• Purulent monoarthritis 

OR 

• Triad of tenosynovitis, dermatitis, 

migratory polyarthralgia 

Diagnosis 

• Detection of Neisseria gonorrhoeae in 

urine, cervical, or urethral sample 

• Culture of blood, synovial fluid (less 

sensitive) 

Treatment 
• 3rd-generation cephalosporin IV AND oral 

azithromycin 

A patient has features suggesting septic arthritis, including fever and a 

neutrophilic inflammatory joint effusion.  In a young, sexually active 

individual, septic arthritis is most often caused by disseminated 

gonococcal infection (DGI).  DGI may present with asymmetric 

polyarthralgias (often but NOT ALWAYS associated 

with tenosynovitis and skin rash) or an isolated septic monoarthritis or 

oligoarthritis. Migratory polyarthralgias may precede purulent 

monoarthritis, and overlap syndromes can occur.  Although the infection 

originates in GU, pharyngeal, or rectal mucosa, the primary infection is 

usually silent. 

Joint fluid characteristics 

 Norm

al   

Noninflamma

tory (eg, OA) 

Inflammatory 

(eg, crystals, 

RA) 

Septic joint 

Appeara

nce 
Clear Clear 

Translucent or 

opaque 
Opaque 

WBCs (m

m3) 
<200 200-2,000 2,000-100,000 

50,000-

150,000 

PMNs <25% 25% Often >50% >80%-90% 

OA = osteoarthritis; PMNs = polymorphonuclear leukocytes; RA = rheumatoid 

arthritis; WBCs = white blood cells. 

Diagnosis of DGI requires joint aspiration for synovial fluid analysis.  The 

synovial WBC count is elevated but highly variable and typically lower than 

in septic arthritis due to other causes.   



Diagnosis is confirmed by Gram stain of the synovial fluid, blood 

cultures, and genital/pharyngeal NAAT for N gonorrhoeae. 

…………….. 

Acute HIV infection can cause arthralgias and fever, but inflammatory 

monoarthritis would be uncommon.  Other 

typical symptoms include a generalized rash, 

pharyngitis, lymphadenopathy, and 

mucocutaneous lesions. 

Acute rheumatic fever generally follows 

pharyngitis due to GAS. Symptoms include 

migratory arthritis of the large joints, 

erythema marginatum, subcutaneous 

nodules, carditis, and Sydenham chorea. 

Alcoholism is a risk factor for gout. 

 Janeway lesions 

 Osler nodes 

Non-gonococcal septic arthritis usually 

causes single-joint involvement (rather than 

migratory polyarthralgias) and is less likely 

than DGI in a young, sexually 

active patient. Risk factors that would raise 

suspicion for non-gonococcal arthritis 

include underlying joint disease (eg, 

rheumatoid 

arthritis), immune suppression (eg, 

diabetes), and IVDU. 

 Reactive arthritis is associated with 

genitourinary infection with Chlamydia 

trachomatis and certain gastrointestinal 

infections.  Besides peripheral 

oligoarthritis, common manifestations 

include enthesitis, conjunctivitis, urethritis, 

oral ulcers, and keratoderma 

blennorrhagicum. 



SEPTIC ARTHRITIS Acute monoarthritis with 

fever, limited ROM, 

underlying rheumatoid 

arthritis (RA) are suspicious 

for acute septic 

arthritis.  Septic arthritis is 

more common in patients 

with underlying joint 

abnormalities (eg, RA, 

osteoarthritis), prosthetic 

joints, or those who 

undergo repeated synovial 

glucocorticoid injections. 

Patients with RA are at 

especially high risk due to 

impaired phagocytosis and 

systemic 

immunosuppression. 

Occasionally, septic arthritis 

in patients with underlying 

RA may present without 

overt signs of infection (eg, 

fever, chills, peripheral 

leukocytosis); this is 

especially common in 

elderly patients and may 

lead to a delayed diagnosis. 

Synovial fluid analysis should be performed to confirm the diagnosis and 

exclude other causes of acute inflammatory monoarthritis (eg, gout, 

pseudogout).  Typical findings include elevated leukocytes (50,000-

150,000/mm3), positive Gram stain, and positive fluid culture.  Blood 

cultures are positive in 50% of patients and should be obtained along 

with synovial fluid studies prior to antibiotic therapy.  Treatment of 

septic arthritis requires prompt administration of IV antibiotics and 

adequate joint drainage to lessen the likelihood of joint destruction. 

……………… 

Although fever may occur in gout, it is more common in septic arthritis, 

and this patient's underlying RA makes septic arthritis more likely. 

Biologic anticytokine agents (eg, infliximab, etanercept) are used for 

treatment of RA in patients who have failed first-line drugs.  However, 

initiation of biologic agents is contraindicated during active 

infections, and the septic arthritis should be treated before adding 



additional antirheumatic agents or increasing the dose of the current 

immunosuppressive regimen.  RA flares typically involve multiple joints; 

acute inflammatory ("pseudoseptic") monoarthritis is uncommon and 

usually seen in patients with poorly controlled RA or in those who 

have recently discontinued antirheumatic therapy. 

Glucocorticoids may be considered for short-term treatment of 

RA.  However, systemic glucocorticoids (eg, oral prednisone) or intra-

articular glucocorticoids should be deferred until septic arthritis 

is excluded. 

WHIPPLE DISEASE Whipple’s disease is a multisystem disease that is characterized by a 

multitude of possible manifestations.  Most commonly, patients with 

Whipple disease present with a history of chronic malabsorptive diarrhea 

(steatorrhea, flatulence, abdominal distention), protein-losing 

enteropathy, weight loss, migratory non-deforming arthritis, LAD and a 

low-grade fever. The disease may also cause damage to the eye, CNS 

and myocardium. Whipple’s disease is caused by infection with the gram-

positive bacillus Tropheryma whippelii, but a mechanism whereby patients 

contract this infection has yet to be determined. The diagnosis is made 

with a small intestinal biopsy and PCR in patients with clinical symptoms 

consistent with the disease.  Small intestinal biopsy shows PAS-positive 

macrophages in the lamina propria containing non-acid-fast gram-

positive bacilli. 

…………….. 

On histopathology, ulcerative colitis shows acute and chronic 

inflammation of the mucosa leading to crypt abscess formation.  Crohn 

disease shows full-thickness inflammation with granuloma and lymphoid 

aggregate formation and skip regions. 

Intestinal lymphoma usually presents with abdominal pain, weight loss, 

nausea and vomiting, distention, and occult blood in the 

stool.  Malabsorption is not a typical feature, and histopathology would 

show a diffuse infiltrate by atypical lymphocytes. 

HIV Infection may be associated with a similar syndrome of fever, 

malabsorptive diarrhea and weight loss when Mycobacterium avium-

intracellulare infects the small intestinal wall.  This would also cause PAS-

positive macrophages on small intestinal biopsy, but these bacilli would 

also be acid-fast. 

GOUT A presentation of fever and acute monoarticular arthritis warrants 

urgent synovial fluid analysis (cell count, Gram stain, culture) to 

exclude septic arthritis.  Patients with an established diagnosis of gout 

who have typical symptoms of a flare can be managed without joint 



aspiration.  Although gout can cause low-grade fever, a progressive nature 

of symptoms over 3 days (gout flares typically have an abrupt onset with 

maximal symptoms within 12-24 hours) increases the likelihood of a septic 

joint, particularly in the setting of diabetes. 

Underlying joint disorders (eg, gout, pseudogout, osteoarthritis) increase 

the risk for secondary joint infection.  In patients with crystal-induced 

arthritis (eg, gout), the presence of crystals alone does not rule out septic 

arthritis as these can be present in synovial fluid between attacks.  If the 

Gram stain is positive and joint fluid white cell count is >50,000/mm3, the 

patient should be started on empiric antibiotics until culture results are 

known.  If crystals are present, the fluid is nonpurulent, and Gram stain is 

negative, the patient may be managed as for a standard gout flare. 

…………….. 

Although this patient's recent travel places him at risk for Lyme disease, 

Lyme arthritis usually develops months after initial infection.  Regardless, 

septic arthritis should be excluded first. 

MRI is useful to evaluate soft-tissue structures in the knee (eg, meniscus, 

ligaments) but is not usually needed to evaluate acute arthritis, especially 

in a patient with no history of trauma. 

X-ray is useful if a fracture, pseudogout (chondrocalcinosis), or 

osteoarthritis (narrow joint space, osteophytes) is suspected.  However, 

ruling out septic arthritis is a higher priority. 

A patient has 

podagra from an 

acute attack of gout. 

Gout occurs as a 

result of 

overproduction or 

underexcretion of 

uric acid. 

Overproduction of 

uric acid is typically 

related to consumption of a high-urate diet, but any condition that 

increases catabolism and turnover of purines can raise uric acid levels and 

trigger a gout attack.  Common causes include hematologic malignancies, 

tumor lysis syndrome, and psoriasis. 

Myeloproliferative disorders (MPDs) are common secondary causes of 

gout. Clinical features suggesting polycythemia vera (PV) include pruritus 

triggered by hot baths (aquagenic pruritus), headaches, and HSM.  PV is 

characterized by increased cell turnover due to clonal hyperproliferation 



in all 3 primary BM lineages (ie, red cells, white cells, platelets).  Up to 

40% of patients with PV have gout.  Allopurinol inhibits uric acid formation 

and is used to prevent gout attacks in patients with hyperuricemia due to 

PV. 

…………… 

CKD can cause gout attacks due to decreased renal excretion of uric 

acid.  CKD with significant uremia can also cause pruritus, but 

splenomegaly is not seen in CKD. 

 
A patient has tophaceous gout.  Gout occurs in the setting of 

hyperuricemia and is characterized by the precipitation of monosodium 

urate (MSU) crystals in synovial spaces.  In most cases, it initially affects 

the first metatarsophalangeal joints and knees, where it causes an 

episodic, inflammatory monoarthritis. 

Persistent hyperuricemia can result in chronic gout with tophi formation. 

Tophi are characterized by excessive MSU deposition in the joints or soft 

tissues, leading to a chronic inflammatory reaction and nodular 

deformities of the affected tissue; an erosive arthropathy may 

occur.  Tophi are virtually pathognomonic for chronic gout and typically 

involve the joints of the hands and feet; multiple areas may be involved 

with severe disease.  Other characteristic sites include the ears, tendons, 

and olecranon bursa. 

In contrast to acute gouty arthritis, which is exquisitely painful, tophi are 

generally PAINLESS.  Aspiration demonstrates a white, chalky material, 



with high levels of MSU crystal visible on microscopy; x-ray may show 

erosion of the adjacent bone. 

………….. 

RA is usually polyarticular and symmetric from disease onset.  Rheumatoid 

nodules (firm, nontender, subcutaneous nodules) may occur in the fingers 

but are more common at pressure points (eg, elbows, forearms). 

Pseudogout (calcium pyrophosphate dihydrate crystal arthritis) is an acute 

arthritis resembling gout.  However, it is typically monoarticular and 

usually affects the knee or wrist; involvement of the 

interphalangeal joints is atypical. In addition, it usually affects 

individuals age >60. 

Osteoarthritis is promoted by excessive or asymmetric mechanical joint 

stresses.  It can cause periarticular osteophytes (eg, Heberden and 

Bouchard nodes) in the hands.  However, patients typically have stiffness, 

and initial presentation in the feet is unexpected; in addition, joint 

deformities typically a prolonged period (years). 

 

 

 

 

 



Risk factors for gout 

Increased 

risk 

• Medications (eg, diuretics, low-

dose aspirin) 

• Surgery, trauma, recent hospitalization 

• Volume depletion 

• Diet: High-protein foods (meat, 

seafood), high-fat foods, fructose or 

sweetened beverages 

• Heavy alcohol consumption 

• Underlying medical conditions 

(eg, hypertension, obesity, 

chronic kidney disease, organ transplant) 

Decreased 

risk 

• Dairy product intake 

• Vitamin C (≥1,500 mg/day) 

• Coffee intake (≥6 cups/day) 

A patient with acute, rapidly progressing ankle pain and a prior history of 

similar pain has acute gout.  Although it is most common in the first MTP 

joint, gout can also involve the knee and ankle. Gout is characterized 

by recurrent attacks that typically develop overnightor early in the 

morning, reaching maximum intensity within 12-24 hours.  Definitive 

diagnosis is obtained via synovial fluid analysis showing inflammatory cells 

and needle-shaped, negatively birefringent urate crystals. 

A gout attack can be precipitated by conditions that cause increased 

production or decreased elimination of uric acid, or an acute change in 

uric acid levels. Common triggers include heavy alcohol consumption, 

intake of urate-rich foods, trauma/surgery, dehydration, 

and medications that raise (eg, thiazide 

diuretics, cyclosporine) or lower (eg, allopurinol) uric acid levels. 

…………………… 

The spondyloarthropathies (eg, ankylosing spondylitis, psoriatic arthritis, 

reactive arthritis, enteropathic arthritis [associated with inflammatory 

bowel disease]) predominantly affect the axial skeleton.  These disorders 

can cause acute peripheral oligoarthritis but it is typically less dramatic 

than gout.  Most patients will have additional symptoms including low 

back pain and stiffness, and inflammation at tendon insertions (enthesitis). 

OA most often causes chronic pain involving the knees, hips, and 

hands.  Acute inflammatory flare-ups are unusual in the absence of a 

precipitating factor (eg, heavy overuse of the joint). 



RA causes chronic inflammatory arthritis, most commonly affecting the 

metacarpophalangeal joints.  Findings include stiffness and doughy 

swelling of the joints, rather than acute erythema and effusion. 

Septic arthritis is characterized by acute monoarticular arthritis, often with 

fever and chills. Onset occurs over days (not hours). Although often 

caused by hematogenous seeding from a concurrent infection, septic 

arthritis is more commonly due to gram-positive organisms rather than 

the gram-negatives and anaerobes implicated in diverticulitis. 

Gout usually presents with 

isolated attacks of intensely 

painful monoarthritis, with nearly 

80% occurring in the MTJ or 

knees. Patients also develop 

localized erythema and swelling, 

which is often mistaken for 

cellulitis. Synovial fluid in acute 

gout will show an inflammatory 

pattern, with 

a cloudy appearance, elevated 

leukocyte count (2,000-

100,000 cells/mm3), 

and neutrophilic predominance. Under polarized microscopy, the synovial 

fluid will show monosodium urate crystals: 

• Needle shaped 

• Negatively birefringent (appear yellow when lying parallel to 

the polarizing axis, and blue when lying perpendicular) 

Patients generally respond to NSAIDss (eg, indomethacin), colchicine, or 

corticosteroids (systemic or intraarticular). Long-

term prophylactic medications (eg, allopurinol) are indicated for patients 

with recurrent attacks. 

……………….. 

Synovial immune complex deposition is seen in a variety of autoimmune 

(eg, SLE, RA) and viral (eg, parvovirus) arthritic conditions.  Symptoms in 

these disorders are polyarticular and usually subacute to chronic. 

Fungal arthritis is usually due to infection with Candida species and is 

uncommon in nonimmunocompromised patients.  Fungal arthritis in the 

majority of patients is preceded by recent invasive Candida infection, 

and onset of symptoms is less acute and dramatic than is seen in gout. 



In patients with gout, synovial crystals may be seen between flares, so 

the presence of these crystals alone does not rule out septic 

arthritis.  Septic arthritis can cause acute monoarticular arthritis, but it is 

typically associated with fever, systemic manifestations (eg, chills), and 

progressively worsening symptoms over a few days, rather than the abrupt 

onset seen 

in gout. 

Calcium pyrophosphate dihydrate deposition (CPPD) can also cause an 

acute inflammatory arthritis ("pseudogout"), usually in the knee.  Diagnosis 

is confirmed with synovial fluid analysis showing calcium pyrophosphate 

crystals.  Compared to urate crystals, CPPD crystalsare smaller, rhomboid-

shaped, and weakly positively birefringent. 

A patient has 

sudden-onset 

severe pain in the 

first MTP joint 

(podagra) 

consistent 

with acute 

gout.  Initial 

treatment can 

include NSAIDs (eg, indomethacin), glucocorticoids, or colchicine. Urate-

lowering medications (eg, allopurinol, febuxostat) are indicated for 

patients with recurrent attacks or complicated disease (eg, tophi, uric 

acid kidney stones). This patient is having his first attack and does not 

require urate-lowering medication; however, he has multiple risk factors 

for recurrent gout (ie, obesity, hypertension, insulin resistance) and should 

be counseled on lifestyle modification to reduce his risk. 

Weight loss and caloric restriction can reduce the risk of recurrent gout.  In 

addition, specific dietary changes are also recommended.  The risk of 

attacks is increased with intake of red meat and seafood but is reduced 



in diets emphasizing protein from vegetarian and low-fat dairy 

sources.  Risk is also increased by heavy intake of beverages and foods 

containing fructose and other refined sugars.  Heavy alcohol intake, 

especially from beer and distilled spirits, is also associated with an 

increased risk of gout attack.  Ethanol increases uric acid production and 

may also decrease renal elimination of uric acid. 

………………….. 

A number of medications, including HCTZ and loop diuretics, aspirin, 

and BBs, can increase the risk of gouty attacks.  Losartan and CCBs 

lower uric acid levels and likely reduce the risk of an attack. 

Atorvastatin and rosuvastatin also lower serum UA slightly. 

Glucocorticoids may be used for acute treatment of gout as well as short-

term prevention of flare-ups in patients starting urate-lowering 

therapy.  Otherwise, glucocorticoids are not recommended for routine 

gout prophylaxis and would be relatively contraindicated in patients 

with diabetes. 

Higher consumption of coffee (but not tea) is associated with lower uric 

acid levels and a decreased risk of gout attack. 

Smoking is associated with a lower risk of gout due 

to decreased endogenous production of uric acid. 

A patient with multiple 

white nodules in the 

hands and a history of 

painful arthritis in the 

fingers and feet 

has tophaceous gout.  

Urate crystals may also 

deposit in the soft 

tissues, forming tumors 

known as tophi.  Tophi 

can ulcerate and drain a chalky material.  Uric acid tophi are 

virtually pathognomonic for gout, and even in the absence of 

microscopic confirmation of crystals, the diagnosis can be made 

provisionally in patients with visible tophi and a history of episodic 

monoarthritis.  An elevated serum uric acid level is 

nonspecific but can also contribute to the diagnosis. 



……………. 

 Calcinosis cutis is 

characterized by deposition of 

calcium and phosphorus in the 

skin.  It presents with scattered 

whitish papules, plaques, or 

nodules.  A history of painful 

arthritis is more typical for gout. 

Chondrosarcomas are bone 

tumors occurring in the 5th or 

6th decade of life. They most 

commonly affect the pelvis, femur, or proximal humerus. 

SEVERE osteoarthritis can produce Heberden and Bouchard nodes, 

which are hard, bony nodules over the distal and proximal interphalangeal 

joints, respectively.  This patient's tophi involving several joint spaces and 

soft tissue structures are more 

consistent with gout. 

 Psoriatic arthritis can present 

with distal interphalangeal joint 

arthritis, asymmetric 

oligoarthritis, symmetric polyarthritis, 

spondyloarthropathy, or aggressively 

destructive arthritis mutilans.  Most 

patients have established psoriasis, and 

nail changes (eg, pitting) are common. 

 

 

 Rheumatoid nodules are firm, flesh-

colored, and nontender.  They typically occur 

over pressure points such as the elbow and 

extensor surface of the proximal ulna. 



PSEUDOGOUT 

A patient has characteristic findings 

of acute calcium pyrophosphate 

dihydrate (CPPD) crystal 

arthritis (pseudogout), including 

onset at age >65, monoarticular 

arthritis, and chondrocalcinosis 

(calcification of articular cartilage). 

Synovial CPPD deposition can also 

cause a chronic inflammatory 

arthritis resembling RA and a 

noninflammatory degenerative 

process resembling OA. Pseudogout 

commonly affects the knees and 

ankles, where it may be difficult to 

distinguish from urate gout, but it 

also frequently affects the large joints 

of the upper extremity and may 

involve multiple joints 

concurrently.  Attacks of pseudogout often occur in the setting 

of trauma/overuse, surgery, or medical illness. 

The finding of chondrocalcinosis in a joint with a typical acute 

inflammatory arthritis establishes a diagnosis of probable CPPD crystal 

arthritis.  Synovial fluid analysis will show 

an inflammatory effusion (15,000-30,000 cells/mm3) along with 

rhomboid-shaped, weakly positively birefringent CPPD 

crystals.  Arthrocentesis for synovial fluid analysis is advised to exclude 

urate gout (up to 50,000 cells/mm3, needle-shaped negatively birefringent 



urate crystals) and septic arthritis (>50,000 cells/mm3, visible organisms on 

Gram stain). 

………………….. 

The risk for septic arthritis is higher in joints injured by other conditions, 

including gout and pseudogout.  However, septic arthritis is usually 

associated with fever and other systemic symptoms, and arises from 

hematogenous spread or following trauma.  Chondrocalcinosis on x-ray is 

more suggestive of pseudogout. 

Urate gout has significant overlap with pseudogout in clinical features and 

may also affect the ankle.  However, urate gout is not associated 

with chondrocalcinosis. 

Neuropathic (Charcot) arthropathy causes destructive arthritis in patients 

with long-standing diabetes who have peripheral neuropathy.  Although 

the ankle is commonly involved, obvious deformities and chronic pain 

are characteristic. 

Plantar fasciitis causes subacute to chronic pain on the plantar surface of 

the hindfoot.  Inflammatory features are absent, and the tibiotalar joint is 

not involved. 

Metatarsal stress fractures can be seen following strenuous activity and 

may be undetectable on initial x-ray.  However, they are usually not 

associated with a joint effusion or chondrocalcinosis. 

Clinical manifestations of hereditary hemochromatosis 

Skin Hyperpigmentation (bronze diabetes) 

Musculoskeletal Arthralgia, arthropathy & chondrocalcinosis 

Gastrointestinal 

Elevated hepatic enzymes with 

hepatomegaly (early), cirrhosis (later) & 

increased risk of hepatocellular carcinoma 

Endocrine 
Diabetes mellitus, secondary hypogonadism 

& hypothyroidism 

Cardiac 
Restrictive or dilated cardiomyopathy 

& conduction abnormalities 

Infections 
Increased susceptibility to Listeria, Vibrio 

vulnificus & Yersinia enterocolitica 



A patient has acute monoarticular arthritis with chondrocalcinosis  

(calcified articular cartilage on radiographs), diagnostic of calcium 

pyrophosphate dihydrate crystal deposition (CPPD) disease (pseudogout). 

Patients with pseudogout should be evaluated for secondary causes 

such as HPTH, HoT3/4, and hemochromatosis. Given a recently 

diagnosed DM and hepatomegaly, hereditary hemochromatosis (HH) is 

highly likely. HH-induced iron deposition in the synovial fluid appears 

to promote CPPD. Diabetes in HH appears to be due primarily to loss of 

insulin secretion and often requires injectable insulin; however, mild or 

early disease is frequently managed with oral agents. 

The initial evaluation of HH includes serum iron studies, which will show 

increased levels of serum iron, ferritin, and transferrin saturation.  The 

diagnosis can be confirmed with genetic testing for hemochromatosis-

associated mutations (eg, HFE). Liver biopsy is not required but may be 

useful to stage the extent of liver involvement (eg, in patients with 

significant liver function test abnormalities) or to confirm the diagnosis 

in patients who have iron studies indicating iron overload but negative 

results on the classic HFE gene markers (+ labs, - genetics). Long-term 

management of hemochromatosis involves serial phlebotomy to deplete 

excess iron stores. 

……………… 

Antismooth muscle antibodies (ASMA) are seen in autoimmune hepatitis, 

which can be associated with other autoimmune disorders including type 

1 diabetes mellitus, thyroid disease, and rheumatoid arthritis.  Patients 

may develop a subacute, symmetric polyarthritis involving the small joints, 

but acute monoarthritis with chondrocalcinosis would not be seen. 

Slit-lamp eye examination is helpful in identifying the Kayser-Fleischer 

rings of Wilson disease.  Wilson disease can cause hepatomegaly; 

however, it typically presents with neuropsychiatric manifestations, and 

almost all patients are diagnosed before age 35. 



Pseudogout is a form of acute arthritis induced by the release of calcium 

pyrophosphate dihydrate (CPPD) crystals from sites 

of chondrocalcinosis (calcification of articular cartilage) into the joint 

space. It often occurs in the 

setting of recent surgery or 

medical illness. Patients present 

with acute pain, swelling, 

redness, and limited motion of 

the involved joint(s), with the 

knee most commonly 

affected.  Fever and a mild 

leukocytosis may occur in 

pseudogout, although these 

findings are less common than 

in urate gout. 

Identifying chondrocalcinosis on x-ray of a joint with acute arthritis 

establishes a diagnosis of probable CPPD crystal arthritis.  Synovial fluid 

analysis will show an inflammatory effusion (15,000-30,000 cells/mm3) 

with neutrophilic predominant. The rhomboid-

shaped, positively birefringent crystals of CPPD can be difficult to 

detect on synovial fluid analysis but are diagnostic when present. 

……………… 

Reactive arthritis is classically characterized by oligoarthritis, 

nongonococcal urethritis, and conjunctivitis. It usually follows an acute GI 

(eg, Salmonella, Yersinia) or GU (eg, Chlamydia) infection and 

causes subacute to chronic, 

rather than 

acute, symptoms. 

Chondrocalcinosis and 

synovial crystals are not 

classically associated with 

idiopathic osteoarthritis. 

 Gout  

Septic arthritis is a possible 

consequence of transient 

perioperative bacteremia.  However, symptoms are typically progressive 

over a few days rather than abrupt, and synovial fluid would show 

organisms on Gram stain and a more pronounced leukocytosis (>50,000 

cells/mm3). 



A patient has 

symptomatic 

hypercalcemia (fatigue, 

constipation, 

nephrolithiasis [likely 

calcium stones]), 

suggesting primary 

hyperparathyroidism.  He 

now has acute 

inflammatory arthritis. 

Pseudogout is caused 

by CPPD crystals in the 

joint space and is a common complication of HPTH with chronic 

hypercalcemia.  Pseudogout is also associated 

with hypothyroidism and hemochromatosis. 

Pseudogout presents with acute pain, swelling, redness, and limited 

motion of the involved joint(s), with the knee most commonly 

affected.  Synovial fluid analysis will show an inflammatory 

effusion.  The rhomboid-shaped, positively birefringent crystals of CPPD 

can be difficult to detect on synovial fluid analysis but are diagnostic when 

present.  X-ray can also be useful to diagnose pseudogout and typically 

reveals chondrocalcinosis. 

……………… 

Hemorrhagic joint fluid is usually seen in trauma (eg, anterior cruciate 

ligament tear), bleeding disorders (eg, hemophilia), or anticoagulant 

use.  Atraumatic hemarthrosis is otherwise uncommon. 

Needle-shaped crystals with negative birefringence are diagnostic of 

gout.  Gout can also cause renal stones (uric acid) and an acute painful 

monoarthritis of the knee, but is more common in the first 

metatarsophalangeal joints and is not associated with hypercalcemia. 

Polymorphonuclear cells with gram-positive cocci would indicate septic 

arthritis.  Although septic arthritis typically presents with acute 

inflammatory arthritis, most patients have a recent or concurrent infection 

and likely have fever on presentation.   

 

 

 

 



SYSTEMIC LUPUS 
ERYTHEMATOSUS 

(SLE) 

Manifestations of systemic lupus erythematosus 

Clinical 

symptoms 

• Constitutional: fever, fatigue & weight loss 

• Symmetric, migratory arthritis 

• Skin: butterfly rash & photosensitivity 

• Serositis: pleurisy, pericarditis & peritonitis 

• Thromboembolic events (due to vasculitis & 

antiphospholipid antibodies) 

• Neurologic: cognitive dysfunction & seizures 

Laboratory 

findings 

• Hemolytic anemia, thrombocytopenia & 

leukopenia 

• Hypocomplementemia (C3 & C4) 

• Antibodies: 

o ANA (sensitive) 

o Anti-dsDNA & anti-Sm (specific) 

• Renal involvement: proteinuria & elevated 

creatinine 

ANA = antinuclear antibodies; dsDNA = double-stranded DNA. 

SLE is a multisystem, inflammatory disorder most common 

in young, African American women. 

Arthritis and arthralgias 

affect 95% of patients with 

SLE and tend to 

be migratory, symmetric, 

polyarticular, and 

accompanied by brief 

morning stiffness (much 

shorter in duration than 

rheumatoid arthritis 

[RA]).  The knees, carpal 

joints, and joints of the 

fingers are most commonly 

affected.  Joint pain often exceeds the objective findings on examination, 

and x-rays usually reveal no evidence of joint destruction or erosion 

(unlike other inflammatory arthritides such as RA). 

Other common manifestations of SLE include malar rash, serositis (eg, 

pericarditis), neuropsychiatric complications, and thromboembolic 

events. LAD often occurs as a primary manifestation (~50% of cases). 



………….. 

Behçet disease typically presents with multiple oral and genital ulcers that 

are recurrent and painful.  Uveitis is common.  This patient has a 

nonpainful oral ulcer and hematologic and renal abnormalities, which are 

not typically seen with Behçet disease. 

DGI can cause a purulent arthritis or the triad of tenosynovitis, dermatitis 

(eg, 2-10 painless pustules on the distal extremities), and polyarthralgia. 

Thrombocytopenia, oral ulcers, and proteinuria would be atypical. 

Felty syndrome is a potentially serious complication of RA characterized by 

neutropenia and splenomegaly.  Recurrent bacterial infection is common 

(due to neutropenia) and may lead to lymphadenopathy.  However, most 

cases occur in patients with long-standing erosive RA; short-duration 

morning stiffness, normal joint findings on x-ray, and lack of splenomegaly 

make Felty syndrome unlikely. 

Hodgkin disease can cause systemic symptoms and lymphadenopathy; it 

is also associated with minimal change disease and nephrotic syndrome.   

Most adults with parvovirus infection are asymptomatic or have flulike 

symptoms.  A minority may develop a self-limited, symmetric, nonerosive 

arthritis, but the prolonged duration of symptoms (>3-4 weeks) and renal 

abnormalities (hematuria, proteinuria) make SLE more likely. 

Sarcoidosis typically presents with pulmonary and skin findings and can 

cause interstitial nephritis.  However, glomerulonephritis and oral ulcers 

are unusual. 

Features of drug-induced lupus erythematosus 

Clinical 

features* 

Acute onset of: 

• Constitutional symptoms (eg, fever, malaise) 

• Arthralgias 

• Serositis (eg, pleuritis, pericarditis) 

• Rash (less common compared with SLE) 

Risk factors 

• High drug dose, prolonged use (>3 

months) 

• Slow acetylator status 

Laboratory 

findings 

• Antihistone antibodies (>90%) 

• ANA (>95%) 



Implicated 

drugs 

• MC: procainamide, hydralazine, penicillamine 

• Others: minocycline, TNF-alpha inhibitors 

(eg, etanercept, infliximab), isoniazid 

*No minimum number of SLE criteria is needed for diagnosis. 

SLE = systemic lupus erythematosus; TNF = tumor necrosis 

factor. 

Drug-induced lupus erythematosus can be diagnosed if at least one lupus 

erythematosus criterion occurs after initiation of certain medications; the 

presentation most commonly includes arthralgia, fever, or serositis, 

presenting with new pleuritic chest pain and pleural rub.  Compared with 

SLE, drug-induced lupus erythematosus produces more abrupt symptom 

onset, is less likely to involve the skin, and affects men and women of any 

age. 

Hydralazine, often combined with nitrates for the treatment of heart 

failure in ACE inhibitor–intolerant patients, is strongly linked to drug-

induced lupus erythematosus (frequency ≤20%).  This patient likely started 

hydralazine 6 months ago after developing angioedema to 

lisinopril.  Other medications linked to drug-induced lupus erythematosus 

include procainamide, minocycline, TNF–alpha inhibitors, 

and INH.  Lupuslike symptoms may be related to autoantibodies induced 

by these drugs (eg, antinuclear antibodies, antihistone 

antibodies).  Patient risk factors include prolonged use (>3 months) 

and slow acetylator status.  Treatment includes stopping the causative 

medication and treating symptoms (eg, nonsteroidal anti-

inflammatory drugs). 

………. 

Hypertrophic osteoarthropathy is a syndrome associated with underlying 

lung disease (eg, adenocarcinoma, chronic pulmonary infection) and 

can cause arthralgia.  However, it classically causes skin thickening and 

digital clubbing; a history of chronic, insidious symptoms (rather than 

acute pleuritis) would be expected. 

Polyarticular gout can occur as a late complication of untreated gout, or 

may manifest as a symptom of a myeloproliferative disorder.  Although 

polyarticular gout can cause acute-onset arthralgia, pleuritic chest pain 

is unlikely. 

Microscopic polyangiitis and granulomatosis with polyangiitis are 

necrotizing, small-vessel vasculitides that can cause acute-onset fever and 

tracheopulmonary disease.  However, pleuritis is uncommon, and the 



typical findings of rhinosinusitis, hematuria, and rash (eg, 

palpable purpura). 

Pulmonary embolism can cause acute-onset dyspnea and pleuritic chest 

pain, but an inspiratory rub or arthralgia is unlikely. 

Common presenting manifestations include constitutional 

symptoms (eg, flu-like symptoms), arthralgias, and photosensitive 

rash (on classic sun-exposed areas following a beach trip).  New murmur 

and hypertension indicate heart and kidney involvement.  Active SLE can 

produce hematologic manifestations (eg, 

mild thrombocytopenia, anemia, leukopenia), lymphadenopathy, and 

splenomegaly. 

The pretest probability of SLE increases when several classic findings are 

present, and serologic testing for antinuclear antibodies (ANA) should 

be ordered.  Although ANA is positive in nearly 100% of patients with SLE 

over the disease course (ie, highly sensitive), a positive ANA occurs in 

many conditions and healthy individuals (ie, poorly specific).  Therefore, a 

positive ANA should prompt confirmatory testing with SLE-specific 

autoantibodies (eg, anti–double-stranded DNA).  A negative ANA in this 

patient would significantly lower the likelihood of SLE, prompting 

investigation of other causes. 

……………… 

Rash in DGI is typically pustular rather than maculopapular and not 

associated with sun exposure.   

Cryoglobulinemia associated with chronic hepatitis B and C can cause 

migratory arthritis and maculopapular rash; acute hepatitis classically 

causes hepatomegaly (with anorexia and right upper quadrant 

pain).  However, neither would explain this patient's photosensitive rash or 

diastolic murmur. 

 

 

 

 

 

 

 



Disease-modifying antirheumatic drugs 

Agent Mechanism Adverse effects 

Methotrexate 
Folate 

antimetabolite 

• Hepatotoxicity 

• Stomatitis 

• Cytopenias 

Leflunomide 

Pyrimidine 

synthesis 

inhibitor 

• Hepatotoxicity 

• Cytopenias 

Hydroxychloroquine 
TNF & IL-1 

suppressor 
• Retinopathy 

Sulfasalazine 
TNF & IL-1 

suppressor 

• Hepatotoxicity 

• Stomatitis 

• Hemolytic 

anemia 

TNF inhibitors  

(eg, adalimumab, 

certolizumab, 

etanercept, 

golimumab, 

infliximab) 

 

• Infection 

• Demyelination 

• Congestive 

heart failure 

• Malignancy 

TNF = tumor necrosis factor; IL-1 = interleukin 1. 

A patient, with a new diagnosis of SLE, has limited disease, with skin, joint, 

and mucosal manifestations.  Disease activity in SLE should 

be monitored with periodic CBC, inflammatory markers (eg, 

ESR), complement levels, and anti-dsDNA antibody titers. Patients 

should also be screened regularly for lupus nephritis with urinalysis, 

serum creatinine, and urine protein assay. 

The choice of drug therapy in SLE depends on the degree of organ 

involvement.  Most patients with active SLE benefit 

from hydroxychloroquine, a safe and well-tolerated 

medication.  However, it can cause retinal toxicity on rare occasions, with 

a potential for irreversible vision loss.  This is most common after 5-7 

years of therapy.  For this reason, patients treated with 

hydroxychloroquine should have a baseline ophthalmologic evaluation, 

with annual reassessment beginning after 5 years. 



……………….. 

Ototoxicity is a common adverse effect of aminoglycoside antibiotics and 

platinum-based chemotherapeutic agents.  Hearing impairment has been 

reported with hydroxychloroquine, but routine audiometry is not 

currently recommended. 

Echocardiography is used to assess lupus myocarditis and can identify 

cardiotoxicity in patients with rheumatoid arthritis taking tumor necrosis 

factor inhibitors (eg, etanercept).   

Hepatic markers are frequently monitored in patients with SLE who take 

methotrexate, but hydroxychloroquine does not require routine 

liver testing. 

Amiodarone can cause a variety of endocrinopathies, including both hypo- 

and hyperthyroidism (for which periodic thyroid function monitoring 

is recommended). 

Rheumatologic diseases & commonly associated 

autoantibodies 

 Sensitivity 

(%) 
Specificity (%) 

RA RF: 70-80 Anti-CCP: 95 

SLE ANA: 95 Anti-dsDNA/anti-Sm: 96 

Drug-induced lupus ANA: 95 Antihistone: 95 

Diffuse systemic 

sclerosis 
ANA: 95 Anti–Scl-70: 99 

Limited systemic 

sclerosis 
ANA: 95 Anticentromere: 97 

Polymyositis/dermat

omyositis 
ANA: 75 Anti–Jo-1: 99 

ANA = antinuclear antibodies; anti-CCP = anti–cyclic citrullinated 

peptide; anti-dsDNA = anti–double-stranded DNA; anti–Scl-70 = 

anti–topoisomerase I; anti-Sm = anti-Smith; RF = rheumatoid 

factor. 



A patient has a symmetric polyarthritis (ie, pain, stiffness, tenderness) 

associated with possible serositis (ie, sharp chest pain).  In the context of 

systemic features (eg, fatigue), mild cytopenias (leukopenia, 

thrombocytopenia), and protein-losing nephropathy (edema, proteinuria, 

microscopic hematuria), this presentation is suspicious for systemic lupus 

erythematosus (SLE).  Initial evaluation of SLE should include 

a CBC, KFTs (ie, urinalysis, serum creatinine), and serum complement 

levels (eg, C3, C4). 

In addition, autoantibody studies are recommended to support the 

diagnosis.  An ANA titer is very sensitive (95%-100%) for SLE and should 

be obtained as the initial first-order test.  However, ANA is not specific 

and can be elevated in other autoimmune disorders and in up to 20% of 

healthy women.  If the ANA test is positive, more specific confirmatory 

tests such as anti–double-stranded DNA and anti-Sm (Smith) antibodies 

can be obtained.  However, these second-order assays are much less 

sensitive than ANA and are not recommended as initial tests, although 

some laboratories offer them as reflex tests if the ANA test is positive. 

…………… 

Drug-induced lupus is not usually associated with nephropathy. 

CNS manifestations commonly 

include vasculitis, thrombolic or thromboembolic disease (eg, 

APLAS), seizures, and transverse myelitis. CSF findings may be normal or 

reflect mild inflammation. Given the subacute nature of this patient's 

symptoms, an inflammatory condition such as SLE is more likely than an 

infectious disease. 

……………. 

Cerebral vein thrombosis usually results in a slowly worsening 

headache.  Focal neurologic deficits and seizure can occur, but a low-

grade fever, malar rash, and pancytopenia would be atypical. 

Most adult patients with parvovirus infection are asymptomatic or have 

flu-like symptoms, although a minority may develop arthritis or aplastic 

anemia.  Mild pancytopenia would be atypical, and seizures are 

extremely rare. 

Cyclophosphamide is an alkylating agent frequently used as an 

immunosuppressant in SLE, vasculitis and certain cancers.  Regarding 

SLE, cyclophosphamide is reserved for patients with significant renal or 

CNS problems.  Unfortunately, cyclophosphamide has many side 

effects.  Serious side effects include acute hemorrhagic cystitis, bladder 

carcinoma, sterility, and myelosuppression.  Hemorrhagic cystitis and 

bladder cancer are caused by acrolein, a bladder-toxic metabolite of 



cyclophosphamide.   

 

Drinking plenty of fluids, voiding frequently, and taking MESNA are all 

helpful in preventing these complications. 

……………… 

Cochlear dysfunction is a side effect of cisplatin and carboplatin, both of 

which may be used to treat testicular, ovarian and bladder 

cancer. Aminoglycosides also may cause cochlear dysfunction. 

Ethambutol and hydroxychloroquine have been implicated in causing 

optic neuritis. 

Toxic causes of peripheral neuropathy include phenytoin, isoniazid, 

vincristine, heavy metals, and chronic alcoholism. 

Digital vasospasm (Raynaud’s phenomenon) may be caused by beta-

blockers and ergotamine. 

Amiodarone and lithium are associated with thyroid dysfunction. 

Gout is a side effect of cyclosporine.(not cyclophos) 

While alcohol abuse and gallstones account for the majority of cases of 

acute pancreatitis, certain drugs have also been 

implicated.  Cyclophosphamide is not commonly associated 

with pancreatitis. 

ANTIPHOSPHOLIP
ID SYNDROME 

(APLAS) 

A young woman with constitutional symptoms (fatigue), 

thrombocytopenia, probable mitral regurgitation (holosystolic murmur to 

the apex), and a positive antinuclear antibody (ANA), suggestive 



of systemic lupus erythematosus (SLE), now likely has 

a cerebrovascular accident (CVA) (sudden-onset unilateral weakness, 

negative cerebrospinal fluid [CSF] findings).  Given these 

features, antiphospholipid syndrome (APS) in the setting of SLE is likely. 

APS presents with a thrombotic event (DVT or arterial thrombus) 

or pregnancy morbidity (fetal loss, severe preeclampsia, placental 

insufficiency) plus a positive serology for 1 of 3 antiphospholipid 

antibodies: anticardiolipin antibody, anti-beta2-glycoprotein-I 

antibody, or lupus anticoagulant.  The biggest risk factor for APS 

is SLE; APS occurs in up to 40% of these patients. 

A minority of healthy individuals may develop transient antiphospholipid 

antibodies, so all positive serology for APS should be repeated at 12 

weeks to confirm diagnosis.  Patients with APS often require 

anticoagulation for life (heparin product or warfarin) as the risk of 

recurrent thrombus is high. For those with concomitant SLE, 

hydroxychloroquine is also added. 

………………. 

Neurosyphilis can occasionally present with an arteritis causing a 

cerebrovascular event in a young patient, but it is typically accompanied 

by abnormal CSF cell counts (lymphocytic pleocytosis, 10-100/mm3).  In 

patients with APS, a false positive RPR test is not uncommon as the 

syphilis antigen used in RPR testing contains cardiolipin. 

Polyarteritis nodosa (PAN) can cause a CVA in a minority of patients, 

but mononeuritis and polyneuropathy are far more common.  In 

addition, other findings such as arthralgias, myalgias, and cutaneous, renal, 

and/or gastrointestinal disease are often also present. 

SARCOIDOSIS 
Common features of sarcoidosis 

Epidemiology 
• Young adults 

• African Americans 

Clinical 

• Constitutional symptoms 

• Cough, dyspnea & chest pain 

• Extrapulmonary findings 

o Skin lesions 

o Anterior/posterior uveitis 

o Löfgren syndrome 

• Parotid gland swelling 

Imaging • Bilateral hilar adenopathy 



• Pulmonary reticular infiltrates 

Laboratory 
• Hypercalcemia/hypercalciuria 

• Elevated serum ACE level 

Pathology 

Biopsy showing noncaseating 

granulomas that stain negative for fungi & 

acid-fast bacilli 

This image depicts erythema 

nodosum (EN), which is characterized 

by painful, subcutaneous nodules that 

are most common on the anterior 

lower legs.  Arthralgias and malaise can 

develop alongside the nodules.  EN is 

thought to represent a delayed HSR to 

antigens associated with various 

conditions and is often relatively 

benign with self-resolution in several 

weeks.  However, EN can be an early 

sign of more serious disease, and identification of the cause may prevent 

morbidity. Diseases associated with EN include streptococcal infection, 

sarcoidosis, TB, endemic fungal disease (eg, histoplasmosis), IBD, 

and Behçet disease. 

The initial workup includes basic laboratory tests (CBC, LFTs, KFTs), ASO 

antibodies, and TB skin testing.  In addition, a CXR should be obtained to 

assess for findings consistent with sarcoidosis (eg, bilateral hilar LAD, 

reticular opacities) or with TB (unlikely in the absence of symptoms). The 

prevalence of sarcoidosis in patients with EN is as high as 28% in some 

populations. The absence of pulmonary symptoms (eg, dyspnea, cough) 

does not rule out sarcoidosis as up to 50% of cases are diagnosed by 

incidental CXR findings prior to symptom development. 

…………… 

ANA have high sensitivity for SLE and can be useful in ruling it 

out.  However, SLE is not a common cause of EN. 

Skin biopsy is not indicated in diagnosing the etiology of EN except in 

cases with atypical appearance or in areas where TB is endemic.   

EN can occur due to inflammatory bowel disease (IBD) (more commonly 

Crohn disease than ulcerative colitis), typically during periods of active 

intestinal disease.  If the patient has no symptoms to suggest IBD (eg, 

abdominal pain, diarrhea, fever), and therefore colonoscopy is not 



indicated.  CT scan of the abdomen is generally not helpful in diagnosing 

the etiology of EN. 

An association between HIV and EN is NOT well established, and HIV 

testing is not part of the initial workup. 

N gonorrhoeae has no known association with EN, and Chlamydia 

trachomatis has only a rare association with EN.  Testing for these 

organisms is not indicated in the initial workup. 

Diagnosis is made by a combination of compatible clinical presentation 

and imaging findings, exclusion of other diagnoses, and noncaseating 

granulomas on biopsy.  Although neither sensitive nor 

specific, hypercalcemia (present in this patient) occurs in up to 20% of 

patients and can be an additional clue for diagnosis.  Hypercalcemia can 

cause frequent urination, possibly due to calcium deposition leading to 

tubulointerstitial dysfunction and impaired renal tubule 

concentrating ability.  The mechanism responsible for hypercalcemia is 

granulomatous activity of 1-alpha hydroxylase causing increased 

production of 1,25-dihydroxyvitamin D and increased intestinal calcium 

absorption.  Hypercalciuria (occurring in up to 50% of patients) is 

present more often than hypercalcemia and can result in nephrolithiasis. 

Patients with sarcoidosis who are asymptomatic are often 

followed without treatment due to a high rate of spontaneous 

remission.  However, patients with symptomatic disease (eg, cough, 

dyspnea, fatigue, hypercalcemia) are treated with 

systemic glucocorticoids.  It is important to rule out infectious 

granulomatous diseases with similar presentations, 

such as tuberculosis (TB) and histoplasmosis, prior to initiation 

of glucocorticoids. 

……………… 

Chemotherapy is indicated in the treatment of Hodgkin lymphoma, which, 

like sarcoidosis, often presents with mediastinal adenopathy and 

fatigue.  Hypercalcemia can occur but is rare, and interstitial infiltrates are 

not typically seen on CXR. 



BEHCET’S DISEASE A patient has 

characteristic features 

of Behçet syndrome, 

including recurrent 

painful oral and genital 

aphthous ulcers, 

uveitis, and erythema 

nodosum (tender red 

nodules usually in the 

pretibial area).  These 

patients are also at high 

risk of vascular disease 

(vasculitis) with venous 

and arterial 

thrombosis.  Patients may also demonstrate pathergy, an exaggerated 

ulcerating skin response following minor injuries (eg, needlestick). 

Behçet syndrome is more common 

in patients of Turkish, Middle 

Eastern, and Asian descent. The 

diagnosis is made based on clinical 

features, and laboratory evaluation 

is primarily directed to ruling out 

other disorders. Biopsy of affected 

tissues is not usually needed but 

may show a nonspecific vasculitis, 

often involving small or medium-

sized vessels. 

……………… 

Herpes simplex can cause oral and genital ulcers and uveitis.  However, it 

typically presents as vesicles (which coalesce to form lobe-shaped ulcers) 

that usually recur at the same location.  

Reactive arthritis can share a number of features with Behçet syndrome, 

including arthritis, uveitis, and oral ulcerations.  However, it 

usually follows an acute GI (eg, Salmonella, Yersinia) or genitourinary 

(eg, Chlamydia) infection and causes subacute to chronic, rather than 

episodic, symptoms. 

Sarcoidosis is a systemic disease characterized by noncaseating 

granulomas, most commonly in the lung.  It can also be associated with 

arthritis, uveitis, and erythema nodosum.  However, it usually causes 

significant respiratory symptoms, and recurrent orogenital aphthous 

ulceration is not a typical feature. 



SJOGREN 
SYNDROME Sjögren syndrome 

Exocrine 

features 

• Keratoconjunctivitis sicca 

• Dry mouth, salivary hypertrophy 

• Xerosis 

Extraglandular 

features 

• Raynaud phenomenon 

• Cutaneous vasculitis 

• Arthralgia/arthritis 

• Interstitial lung disease 

• Non-Hodgkin lymphoma 

Diagnostic 

findings 

• Objective signs of decreased 

lacrimation (eg, Schirmer test) 

• Positive anti-Ro (SSA) &/or anti-La (SSB) 

• Salivary gland biopsy with focal 

lymphocytic sialoadenitis 

• Classification: primary if no associated 

CTD, secondary if comorbid CTD (eg, SLE, 

RA, scleroderma) 

CTD = connective tissue disease; RA = rheumatoid 

arthritis; SLE = systemic lupus erythematosus; SSA/SSB = 

Sjögren syndrome (antibody) A/B. 

Sjögren syndrome (SS) is an autoimmune disorder characterized by 

inflammation of exocrine glands, with a greatest incidence in middle-aged 

women. Patients can have severe dry mouth (xerostomia) 

with dysphagia (difficulty swallowing), thrush, and dental caries. 

Involvement of lacrimal glands causes keratoconjunctivitis sicca (eg, dry 

eyes). Extraglandular features include arthritis, Raynaud phenomenon, 

cutaneous vasculitis, ILD, and increased risk for NHL. 

The diagnosis of SS is made in patients with ocular or oral dryness when 

there is: 

• Evidence of dry mouth and eyes.  In the Schirmer test, a sterile 

strip of filter paper is placed under the lower eyelid, and the area 

moistened by the absorbed fluid is measured after 5 minutes. 

• Either histologic evidence of lymphocytic infiltration of the salivary 

glands or presence of serum autoantibodies directed against SSA 

(Ro) and/or SSB (La). 



ANA and RF are less specific but helpful when positive. 

…………….. 

Autoimmune sialoadenitis in SS causes enlargement of the salivary glands 

visible on MRI or ultrasound.  CT scan of the neck can be used to evaluate 

for malignancy. 

Biopsy of salivary glands can confirm the diagnosis of SS if other 

evaluations are nondiagnostic.  However, samples are usually taken from 

the minor glands of the lip rather than submandibular glands. 

A videofluoroscopic swallowing study is used to evaluate oropharyngeal 

and esophageal function in patients with suspected neuromuscular 

dysphagia.  In SS, patients may have a delayed swallow and decreased 

upper esophageal contractility, but the results are nonspecific and not 

needed for diagnosis or management. 

AGE-RELATED 
SICCA SYNDROME 

(ARSS) 

Age-related sicca syndrome (ARSS) is also called age-related dry eye 

syndrome.  Exocrine output from lacrimal and salivary glands declines with 

age, associated with atrophy, fibrosis, and ductal dilation of the 

glands.  Decreased blink rates, oxidative damage, excessive evaporation of 

tears (eg, due to meibomian dysfunction), and use of anticholinergic 

medications in older individuals can also contribute to eye dryness. 

ARSS is more common in women, with increased risk in patients with 

diabetes or thyroid disorders.  Besides ocular discomfort, patients can 

develop corneal epithelial erosions, leading to impaired 

vision.  Management is primarily with artificial tears or other ocular 

lubricants applied frequently, especially in dry or windy 

conditions.  Cyclosporine drops can also be used to increase tear 

secretion. 

Other causes of dry eyes and mouth include radiation exposure, graft-

versus-host disease, and certain infections (eg, hepatitis C). 

…………….. 

Sjögren syndrome is an autoimmune disorder characterized by a 

lymphocytic inflammatory infiltrate in the exocrine glands and can present 

with dry eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia).  It 

may occur independently or as a manifestation of another autoimmune 

disorder (eg, systemic sclerosis).  However, onset is typically in middle age, 

and initial presentation after age 65 is unusual.  Also, a majority of patients 

have a positive antinuclear antibody assay, and some (especially those 

with systemic sclerosis) have associated systemic manifestations. 

The nasolacrimal duct can become obstructed by involutional stenosis, 

dacryolith formation, orbital fracture, or blockade by granulomatous 



disease (eg, sarcoidosis) or neoplasm.  Symptoms include excessive 

tearing with drainage to the face (epiphora). 

RAYNAUD 
PHENOMENON  

Primary Raynaud 

phenomenon 

Secondary Raynaud 

phenomenon 

Etiology 
• No 

underlying cause 

• Connective tissue 

diseases 

• Occlusive vascular 

conditions 

• Sympathomimetic drugs 

• Vibrating tools 

• Hyperviscosity syndromes 

• Nicotine 

Clinical 

presentation 

• Usually women ag

e <30 

• No tissue injury 

• Negative ANA & 

ESR 

• Usually men age >40 

• Symptoms of underlying 

disease 

• Tissue injury or 

digital ulcers 

• Abnormal nail fold 

capillary examination 

Mantagemen 

• Avoid 

aggravating factor

s 

• CCB for persistent 

symptoms 

• Evaluate & 

treat underlying disorder 

• CCB for persistent sympt

oms, aspirin for 

patients at risk for 

digital ulceration 

who are at risk for digital uIceration? 

 

 

  



Primary Raynaud phenomenon (RP) is an increased vascular response to 

cold temperature or emotional stress without an underlying 

cause.  Primary RP occurs usually in women age <30 with symptoms 

of symmetrical episodic attacks and without evidence of peripheral 

vascular disease, connective tissue disease, 

tissue injury, or abnormal nailfold capillary 

examination.  Abnormalities such 

as dilated or dropout vessels in the 

nailfold capillaries are predictive for future 

development or the presence of a 

connective tissue disease.  Episodes can 

also involve tingling, numbness, and 

pain with skin color changes of pallor (white 

attack) or cyanosis (blue attack).  Laboratory 

studies (eg, antinuclear antibodies, 

erythrocyte sedimentation rate) are usually negative. 

Primary RP does not require further evaluation.  Treatment mainly 

involves avoiding aggravating factors (ie, cold stimuli, emotional 

stress).  Dihydropyridine calcium channel blockers (eg, nifedipine, 

amlodipine) are the drugs of choice for continuing symptoms. 

…………. 

Clonidine, ACE inhibitors, and BBs are not helpful for treatment of RP.  In 

fact, some studies have shown that nonselective BBs may worsen 

the condition. 

Although hypothyroidism can lead to generalized cold intolerance, sharply 

demarcated digit color changes are not typical of cold-induced vasospasm 

caused by hypothyroidism. 



Raynaud phenomenon (RP) is caused by abnormal vasoconstriction of 

digital arteries in response to cold or emotional distress.  Primary RP is not 

associated with a systemic disorder, but secondary RP (eg, systemic lupus 

erythematosus, scleroderma, thromboangiitis obliterans) is. 

Patients typically experience sudden onset of cold at the extremities 

(fingers or toes) and sharply demarcated color changes (white or blue) of 

the digits.  Primary RP typically affects young patients (ages 15-30, often 

female), who have symmetric episodic attacks without tissue 

injury.  Patients with secondary RP are generally older (age >40, often 

male) and have asymmetric attacks with clinical features of tissue 

ischemia (eg, numbness, ulcers) and systemic disease (autoimmune or 

vascular). 

Based on history and physical examination, workup for patients with 

suspected secondary RP may include: 

• CBC and metabolic panel 

• Urinalysis (UA) 

• ANA and RF 

• ESR and complement levels (C3 and C4) 

If the ANA screen is positive, specific antibodies (eg, antitopoisomerase-

1 for systemic sclerosis) may be obtained. 

………… 

An arteriogram may be used to diagnose thromboangiitis obliterans 

(Buerger disease), a vasculitis that affects small and medium-sized arteries 

of young patients who smoke.  It presents with distal-extremity ischemia, 

ulcers, or gangrene.  Thromboangiitis obliterans is more common in men, 

typically presents age 40-45, and is usually diagnosed after the exclusion 

of other systemic diseases (eg, diabetes mellitus, autoimmune and 

hypercoagulable disorders); therefore, ANA and other blood tests should 

be obtained prior to an arteriogram (a more invasive study) in this patient. 

Treatment of RP includes smoking cessation and avoidance of cold 

temperatures and emotional stress.  Pharmacologic therapy includes 

dihydropyridine calcium channel blockers (CCB) such as nifedipine or 

amlodipine.  Some studies have shown limited benefit of losartan in 

decreasing RP attacks in patients unable to tolerate CCB (or other 

recommended agents). 

Although hypothyroidism can cause cold vasospasm, it generally does not 

cause tissue ischemia or well-demarcated digit color changes. 



SYSTEMIC 
SCLEROSIS Systemic sclerosis 

Pathoge

nesis 

• Progressive tissue fibrosis 

• Vascular dysfunction 

Clinical 

features 

• Systemic: fatigue, weakness 

• Skin: telangiectasia, sclerodactyly, digital 

ulcers, calcinosis cutis 

• Extremities: arthralgias, contractures, 

myalgias 

• Gastrointestinal: esophageal dysmotility, 

dysphagia, dyspepsia 

• Vascular: Raynaud phenomenon 

Serology 

• Antinuclear antibody 

• Anti-topoisomerase I (anti-Scl-70) antibody 

• Anticentromere antibody 

Complica

tions 

• Lung: interstitial lung disease, pulmonary 

arterial HTN 

• Kidney: HTN, scleroderma renal crisis 

(oliguria, thrombocytopenia, MAHA) 

• Heart: myocardial fibrosis, pericarditis, 

pericardial effusion 

HTN = hypertension; MAHA = microangiopathic hemolytic 

anemia. 

Systemic sclerosis (SSc, often termed scleroderma) is characterized by 

connective tissue thickening due to fibroblast dysfunction and increased 

collagen and ground substance production.  Cutaneous features include 

thickening of the skin that begins in acral sites (hands and feet) with 

edema that transitions to dermal sclerosis (sclerodactyly) and obliteration 

of skin appendages (eg, hair follicles, sweat glands).  Vascular dysfunction 

(eg, Raynaud phenomenon) is present in most patients.  Extradermal 

manifestations are common, especially in patients with more extensive 

skin involvement.  Frequent complications include esophageal 

dysmotility, interstitial lung disease (eg, fatigue, breathlessness, fine 

crackles), and hypertension (due to renal involvement). 



The diagnosis of SSc is 

based primarily on clinical 

manifestations and 

serologic 

markers.  Antinuclear 

antibodies are present in 

almost all patients but are 

nonspecific.  Anti-

topoisomerase I (anti-

Scl-70) and anti-RNA 

polymerase III are less 

sensitive but more specific and are associated with extensive 

disease.  Anticentromere antibodies may also be seen, primarily in 

patients with limited disease. 

…………… 

Cardiolipin is the most common phospholipid substrate used in 

antiphospholipid assays.  

Rheumatoid factor is positive in a number of autoimmune disorders, most 

prominently rheumatoid arthritis.  Anti-cyclic citrullinated peptide 

antibodies are a more specific marker of rheumatoid arthritis.  These 

markers may be positive in patients who have an overlap syndrome with 

features of SSc, but most patients would have more prominent joint 

involvement (eg, symmetric morning stiffness). 

Antimitochondrial antibodies are associated with primary biliary 

cholangitis (primary biliary cirrhosis), which can present with fatigue, 

pruritus, and right upper quadrant discomfort along with an elevated 

serum alkaline phosphatase level. 

Anti-smooth muscle antibodies are associated primarily with autoimmune 

hepatitis, which can present with a range of manifestations, from an 

asymptomatic elevation of aminotransferases to hepatosplenomegaly, 

cirrhosis, or liver failure. 

A woman with shiny, thickened skin and multiple telangiectasias likely 

has systemic sclerosis (SS) (ie, scleroderma), which is characterized by 

widespread fibrosis of multiple organ systems.  Other common 

manifestations include swollen digits, ulcerations at the digital tips, and 

Raynaud syndrome.  In association with severe HTN and ARF, this 

presentation suggests scleroderma renal crisis (SRC). 

SRC is a life-threatening complication of systemic sclerosis that may be the 

initial manifestation of the disease.  Renal vascular injury (due in part to 

collagen deposition) leads to renal ischemia, which results in activation of 



the renin-angiotensin-aldosterone system (RAAS).  This raises blood 

pressure and further damages the renal vasculature, causing a vicious 

cycle of worsening hypertension and renal dysfunction (eg, elevated 

creatinine, edema).  Hypertensive emergency with end-organ dysfunction 

(eg, encephalopathy, retinal hemorrhage) is 

common.  Thrombocytopenia and MiAHA can be seen.  Urinalysis is 

usually normal but may show mild proteinuria; casts are unexpected. 

The mainstay of therapy for SRC includes ACE inhibitors, which reduce 

RAAS activity and improve renal function and blood pressure.  Short-

acting ACE inhibitors (typically captopril) are used because they can be 

rapidly uptitrated.  An elevated serum creatinine level is NOT a 

contraindication for ACE inhibitors in this population, and slight 

elevations in creatinine are common during drug initiation. 

…………. 

Beta blockers (eg, esmolol) are usually avoided in patients with SS due to 

the increased risk of vasospasm (eg, worsening Raynaud phenomenon). 

Hemodialysis may be required in some patients with SRC; however, this 

patient has no urgent indications (eg, hyperkalemia, volume overload with 

respiratory impairment).  ACE inhibitors improve renal function and would 

likely prevent the need for dialysis. 

Transdermal clonidine can serve as an antihypertensive but is typically 

slower acting and cannot be rapidly uptitrated.  In addition, it would not 

treat the underlying RAAS hyperactivity. 

Classic early skin manifestations of SSc include thickening or hardening, 

edema, and pruritus.  However, if skin symptoms are mild, patients may 

first seek attention due to gastrointestinal (GI), joint, or respiratory disease. 

GI complications are common in SSc and primarily affect the 

esophagus.  SSc causes smooth muscle atrophy and fibrosis in the lower 

esophagus.  Common symptoms include dysphagia, choking, heartburn, 

and hoarseness.  Esophageal manometry in affected patients typically 

shows hypomotility and incompetence of the lower esophageal sphincter 

(LES). 

…………….. 

Dysfunction of inhibitory neurons causes diffuse esophageal spasm and 

presents with chest pain and dysphagia rather than 

heartburn.  Manometry is characterized by periodic, high-amplitude, non-

peristaltic contractions. 



Eosinophilic esophagitis is characterized by heartburn that does not 

respond to standard medications for gastroesophageal reflux 

disease.  Manometry most often shows esophageal hypercontractility. 

 Achalasia presents with dysphagia and 

regurgitation of undigested food.  As in SSc, 

manometry shows aperistalsis in the distal 

esophagus.  However, achalasia causes 

increased LES pressure and incomplete LES 

relaxation, whereas SSc causes decreased 

LES pressure. 

Esophageal involvement may occur in 

polymyositis.  It can involve both 

the upper and lower esophagus and is 

characterized by dysphagia, regurgitation, and 

aspiration.  Manometry results are 

often functionally similar to SSc, but most 

patients will have symmetric proximal muscle 

weakness, not distal arthralgias. 

CRYOGLOBULINE
MIA 

Cryoglobulinemia 

 Type I Mixed (types II & III) 

Disease 

associations 

• Lymphoproliferative 

or hematologic (eg, 

multiple myeloma) 

• Chronic HCV, HIV 

• Systemic lupus erythema

tosus 

Clinical 

findings 

• Asymptomatic 

• Hyperviscosity (eg, 

blurry vision), 

thrombosis (eg, 

Raynaud 

phenomenon) 

• Skin: Livedo reticul

aris, purpura 

• Systemic: 

Fatigue, arthralgias 

• Renal: Glomerulonephriti

s, HTN 

• Pulmonary: 

Dyspnea, pleurisy 

• Skin: Palpable 

purpura, LCV 

Complement 

levels 

• Normal • Low C4 

HCV = hepatitis C virus; HTN = hypertension; LCV = leukocytoclastic 

vasculitis. 

Mixed cryoglobulinemia syndrome (MCS) is caused by immune 

complex deposition in small- to medium-size blood vessels, leading to 



endothelial injury and end-organ damage.  It commonly presents with 

fatigue; nonblanching,palpable purpura; arthralgias; renal 

disease (eg, hematuria, proteinuria, GN); and peripheral neuropathies. 

Renal involvement is variable, but the MC manifestation is HTN. Liver 

involvement (eg, elevated transaminases) is common. Patients rarely may 

have CNS or pulmonary involvement. 

MCS is most commonly associated with chronic inflammatory conditions 

such as hepatitis C virus (HCV) infection and SLE. Consequently, every 

patient suspected of having MCS should be tested for HCV, HBV, and 

HIV. HCV-associated MCS ICs are formed from HCV, anti-HCV IgG, IgM 

anti-IgG antibodies (rheumatoid factor), and complement. 

Diagnosis of MCS can be confirmed serologically (serum 

cryoglobulins, low complement levels) or with a skin/renal BIOPSY. 

Treatment involves addressing the underlying disease and can also 

include PEx and immunosuppression (eg, glucocorticoids, rituximab) for 

patients with rapidly progressive or life-threatening courses. 

………………… 

TTP (decreased ADAMTS13 activity) can present with fever, 

microangiopathic hemolytic anemia, thrombocytopenia with nonpalpable 

(rather than palpable) purpura, kidney injury, and neurologic findings 

(eg, confusion, stroke).  Compared to MCS, thrombotic 

thrombocytopenic purpura is associated with much more severe anemia 

and thrombocytopenia (median hematocrit 25% and platelets 

<20,000/mm3) and is not associated with hypocomplementemia. 

Bone marrow biopsy (BMB) and SPEP are more helpful in establishing the 

underlying cause of type I cryoglobulinemia, which is commonly due 

to lymphoproliferative or hematologic disorders (eg, MM). Type I 

cryoglobulinemia usually presents with normal complement levels, 

negative RF, and symptoms of hyperviscosity or thrombosis (eg, 

Raynaud phenomenon, digital ischemia, blurry vision). 

Cocaine can cause significant vasoconstriction and AKI due to 

glomerular hypoperfusion.   

 

 

 

 

 



OSTEONECROSIS 
Avascular necrosis (AVN) 

Etiology 

• Steroid use 

• Alcohol abuse 

• Systemic lupus erythematosus 

• Antiphospholipid syndrome 

• Hemoglobinopathies (eg, sickle cell) 

• Infections (eg, osteomyelitis, HIV) 

• Renal transplantation 

• Decompression sickness 

Clinical 

manifestations 

• Groin pain on weight bearing 

• Pain on 

hip abduction & internal rotation 

• No erythema, swelling, or point 

tenderness 

Laboratory 

findings 

• Normal white blood cell count 

• Normal ESR & CRP 

Radiologic 

imaging 

• Crescent sign seen in advanced stage 

• MRI is most sensitive modality 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 

A patient with SLE who is on 

prednisone, has atraumatic hip pain 

with normal x-ray findings, most likely 

due to osteonecrosis (avascular 

necrosis) of the femoral 

head.  Osteonecrosis can occur in 

disorders that disrupt the circulation of 

bone through micro-occlusion, 

abnormal endothelial function, or 

increased intra-osseus pressure.  It is a 

common complication of SLE, and the 

risk is greatly increased in patients 

treated with glucocorticoids. 



Osteonecrosis of the femoral head is characterized by pain in the groin, 

thigh, or buttock that is worsened by 

activity.  Early examination findings may 

be normal, but progression of the disease 

can lead to reduced range of 

motion (particularly internal rotation and 

abduction) and joint instability.  In the first 

few months, x-rays also will often be normal, 

and MRI is a more sensitive test.  MRI can 

visualize the boundary between normal and 

ischemic bone, as well as the zone of 

hypervascularity.  In advanced disease, plain 

x-rays may show subchondral lucency (crescent sign) and deformities of 

the femoral head. 

……………… 

Bone densitometry is used to diagnose osteopenia or osteoporosis.  In 

patients with decreased bone density, subchondral fracture of the femoral 

head is occasionally seen and would be visible on MRI (bone densitometry 

would not be diagnostic). 

An uncontrolled flare of SLE (requiring increased doses of prednisone) 

would rarely present as isolated hip pain. Typical manifestations include 

rash, fever, mucocutaneous ulcers, or polyarticular synovitis. 

Noninflammatory pain localized to the hip is more consistent 

with osteonecrosis. 

NSAIDs are often used in association with reduced weight bearing in the 

symptomatic management of osteonecrosis.  However, an MRI should be 

performed to exclude other causes of hip pain, confirm the diagnosis of 

osteonecrosis, and help in determining management (which sometimes 

includes operative interventions). 



DIABETIC 
NEUROPATHY 

 
* 

** 
*** 

Claw toe deformity is characterized by dorsiflexion at the 

metatarsophalangeal joints and plantar flexion at the proximal and distal 

interphalangeal joints.  Claw toe and hammer toe (similar to claw toe, but 

with dorsiflexion at the distal interphalangeal joints) deformities are 

common in elderly patients and reflect an imbalance in strength and 

flexibility between the flexor and extensor muscle groups.  These 

deformities are often due to a simple mechanical problem, such as 

chronically ill-fitting shoes, but in a patient with longstanding diabetes 

they may suggest underlying diabetic peripheral neuropathy. 

The etiology of foot deformities in patients with diabetic neuropathy 

involves multiple factors, including atrophy of intrinsic foot muscles due 

to degeneration of motor axons, decreased pain sensation and 

proprioception, and concurrent orthopedic and vascular disorders.  Long-

term complications of diabetic neuropathy include callusing, ulceration, 

joint subluxation, and Charcot arthropathy (bone and soft tissue 

destruction and deformity). 

………. 

Symptomatic osteoarthritis of the foot usually involves the midfoot and 

the first metatarsophalangeal joint.  Involvement of the lesser toes is much 

less common. 

Interdigital (Morton) neuroma is mechanically induced neuropathic 

degeneration of the interdigital nerves.  It presents with numbness or pain 

at the distal forefoot between the 3rd and 4th toes.  It does not cause 

significant deformity, and gross inspection of the foot is typically normal. 

Plantar fasciitis is characterized by collagenous degeneration at the 

insertion of the plantar fascia on the calcaneus.  It presents with heel pain 



that is worst when standing on hard surfaces, especially with the first steps 

of the day. 

PAGET DISEASE 
OF BONE 

Paget disease of bone 

Clinical 

features 

• Most patients are asymptomatic 

• Bone pain & deformity 

o Skull: headache, hearing loss 

o Spine: spinal stenosis, radiculopathy 

o Long bones: bowing, fracture, arthritis of adjacent 

joints 

• Giant cell tumor, osteosarcoma 

Pathogenesis 
• Osteoclast dysfunction 

• Increased bone turnover 

Laboratory 

testing 

• Elevated alkaline phosphatase 

• Elevated bone turnover markers (eg, PINP, urine 

hydroxyproline) 

• Calcium & phosphorus are usually normal 

Imaging 
• X-ray: osteolytic or mixed lytic/sclerotic lesions 

• Bone scan: focal increase in uptake 

Treatment • Bisphosphonates 

PINP = procollagen type I N-terminal propeptide. 

Paget disease of bone is characterized by an elevated serum alkaline 

phosphatase level, mixed osteolytic and sclerotic bone lesions, and focal 

uptake of radiotracer on bone scan. Paget disease is due to 

disordered osteoclastic bone resorption and can lead to focal 

enlargement, weakness, or fracture of bone. Bowing of long bones, bone 

pain, and arthritis in adjacent joints are common.  Involvement of cranial 

bones may cause frontal bossing, headaches, cranial nerve dysfunction, 

and hearing loss. 

Asymptomatic patients with minimal disease activity 

(eg, incidental discovery of mildly increased ALP) may be OBSERVED 

without being treated.  However, symptomatic patients and those with 

involvement of high-risk skeletal structures (eg, skull, weight-

bearing long bones) should be treated to reduce pain and decrease the 

risk of complications.  Bisphosphonates (eg, alendronate, zoledronic acid) 

inhibit osteoclasts and suppress bone turnover and are the 

preferred therapy. 

……………….. 

Calcitonin also inhibits osteoclastic bone resorption and reduces disease 

activity in Paget disease but has a weaker effect than bisphosphonates. 



Infliximab is an antitumor necrosis factor agent used in the treatment of 

rheumatoid arthritis, psoriasis, ankylosing spondylitis, and Crohn disease. 

Testosterone deficiency causes fatigue, erectile dysfunction, and 

gynecomastia and can lead to osteoporosis.  However, it does not cause 

osteolytic lesions. 

A patient with bone pain, headaches, unilateral hearing loss, and femoral 

bowing has typical symptoms of Paget disease of bone.  Paget disease is 

the most common bone disorder after osteoporosis, affecting 

approximately 3% of adults age >40. It is characterized by a focal increase 

in bone turnover, in which osteoclast dysfunction leads to bone 

breakdown and a compensatory increase in bone formation. The pelvis, 

skull, spine, and long bones are most commonly involved. Microscopic 

findings include increased numbers of abnormal-appearing osteoclasts, 

with a disorganized "mosaic" pattern of lamellar bone. Early-stage lesions 

will have a predominance of osteoclast activity, later progressing through 

a mixed osteoclastic/osteoblastic phase, a predominantly osteoblastic 

phase, and a residual sclerotic phase. 



Most patients with Paget disease are asymptomatic and are 

identified incidentally by radiographic findings or elevated alkaline 

phosphatase levels. Symptoms may include skeletal deformities, bone or 

joint pain, and fractures. Enlarging cranial bones may lead to increased 

hat size, headaches, and hearing loss due to entrapment of cranial nerve 

VIII or encroachment on the cochlea. Additional complications include 

benign giant cell tumors (GCT) of bone and osteosarcoma. 

………………….. 

Glucocorticoids can cause osteoporosis, in part due to induction of 

apoptosis in osteoblasts.  Osteoblast activity is increased in Paget disease. 

Overproduction of calcitriol (the active form of vitamin D) is seen in 

granulomatous diseases such as sarcoidosis and 

tuberculosis.  Hypercalciuria and hypercalcemia may occur, leading to 

kidney stones, nephrocalcinosis, and renal failure. 

Paget disease can cause focal enlargement, weakness, or fracture of 

bone.  Bowing of long bones, bone pain, and arthritis in adjacent joints 

are common.  Involvement of cranial bones may cause frontal bossing, 

headaches, cranial nerve dysfunction, and hearing loss. 

Due to the increased bone turnover, serum alkaline phosphatase (bone 

isoenzyme) is elevated, often >10 times the upper limit of normal.  Paget 

disease is the most common cause of an asymptomatic elevation in 

alkaline phosphatase in older patients and is often discovered on routine 

laboratory testing.  Urine hydroxyproline is derived almost exclusively 

from the breakdown of collagen, and levels will be increased in Paget 

disease as well.  Urine calcium may be increased.  However, serum 

calcium and phosphorus levels will usually be normal in the absence of 

other complicating factors (eg, prolonged immobility, concurrent 

hyperparathyroidism). 

…………….. 

Elevated calcium, low phosphorus, and elevated alkaline phosphatase 

would be seen in primary hyperparathyroidism.  Urine hydroxyproline is 

commonly elevated, not normal. 

Hypercalcemia in the setting of normal phosphorus and alkaline 

phosphatase levels may be observed in milk-alkali syndrome, which is 

due to ingestion of large amounts of calcium and alkali (eg, 

calcium carbonate). 

Hypocalcemia with hyperphosphatemia suggests hypoparathyroidism, 

which is most commonly seen following thyroid or other neck 



surgery.  Potential manifestations include paresthesias, carpopedal spasm, 

and seizures. 

Normal calcium, phosphorus, and bone marker levels would be seen 

in osteoarthritis.   

ALP is a ubiquitous enzyme that has its highest expression in bone and 

hepatobiliary tissues.  It is a useful marker for cholestatic liver disease and 

diseases of bone causing increased bone turnover and new bone 

formation.  The most common cause of an 

isolated, asymptomatic elevation of alkaline phosphatase in 

an elderly patient is Paget disease of bone (osteitis deformans).  Paget 

disease is caused by osteoclast dysfunction, with defective osteoid 

formation, increased bone remodeling, and focal hypertrophy (eg, 

enlarged DIP). The most commonly affected bones are the skull, clavicles, 

pelvis, and long bones. 

Although the classic clinical manifestations are related to areas of 

anatomic involvement (eg, hearing loss due to cochlear 

involvement, radiculopathy due to nerve compression), Paget disease is 

most frequently discovered incidentally on routine blood tests. ALP can be 

strikingly elevated, often >10 times the upper limit of normal. 

Fractionation of ALP would show a predominance of bone rather than 

liver isoenzymes.  Laboratory markers for bone turnover (eg, procollagen 

type I N propeptide, urine hydroxyproline) are frequently elevated.  X-rays 

of affected bones will show osteolytic or mixed lytic-sclerotic lesions, 

and radionuclide bone scan is useful to fully stage the disease. 

……………….. 

Statins (eg, atorvastatin) can cause minor elevations in liver markers, but 

this typically manifests with a hepatocellular pattern (predominant 

elevations in transaminases) rather than a cholestatic 

pattern (predominant elevation in alkaline phosphatase). Alcoholic liver 

disease also is typically associated with a hepatocellular pattern. 

Prostate cancer with bone metastasis may cause an elevation of alkaline 

phosphatase but will usually cause additional features such as bone pain 

or systemic symptoms (eg, weight loss, fatigue).  Also, PSA will usually be 

>4 ng/mL, and prostate nodulatiry or asymmetry may be palpable on 

examination.  Diffuse (smooth) prostatic enlargement is common in older 

men and is usually benign. 

Patients with Paget disease can develop symptoms due to focal 

enlargement, weakness, or fracture of bone.  Bowing of long bones, bone 

pain, and arthritis in adjacent joints are common.  Involvement of cranial 

bones may cause frontal bossing, increased hat size, headaches, and 



cranial nerve palsies.  Hearing loss may occur due to enlargement of the 

temporal bone and encroachment on the cochlea. 

………………… 

Asymptomatic, isolated elevations in alkaline phosphatase can occur in 

primary biliary cholangitis (formerly primary biliary cirrhosis), which can 

occasionally lead to cirrhosis.  Bony abnormalities would not be seen. 

Pulmonary hemorrhage can be seen in autoimmune disorders (eg, 

Goodpasture syndrome), coagulation disorders, and valvular heart disease 

and following bone marrow transplant.   

Risk factors for renal cell carcinoma include smoking, HTN, obesity, and a 

variety of inherited disorders (eg, VHL syndrome).  The risk for renal cell 

carcinoma is not increased in Paget disease. 

Risk factors for subarachnoid hemorrhage include 

hypertension, smoking, FMD, and certain inherited disorders (eg, Ehlers-

Danlos syndrome, polycystic kidney disease). 

BACK PAIN 
* 

** 
*** 

Indications for imaging in low back pain 

X-ray 

• Osteoporosis/compression fracture 

• Suspected malignancy 

• AS (eg, insidious onset, nocturnal pain, better with 

movement) 

MRI 

• Sensory/motor deficits 

• Cauda equina syndrome (eg, urine retention, saddle 

anesthesia) 

• Suspected epidural abscess/infection (eg, fever, 

IVDU, concurrent infection, hemodialysis) 

Radionuclide 

bone scan or CT 

scan 

• Indications for, but patient not able to have, MRI 

Most cases of acute (ie, <4 weeks) low back pain have a benign etiology 

and spontaneous resolution; imaging generally does not improve 

outcomes and is not recommended.  However, spinal imaging is 

indicated for patients at risk for infection, malignancy, or bony 

abnormalities (eg, compression fracture).  Red flag features that warrant 

imaging include: 

• Sudden onset of pain with spine tenderness 

• History of cancer 

• Constitutional symptoms (eg, fever, unexplained weight loss) 

• Trauma 



• Significant or progressive neurologic deficits (eg, acute 

bowel/bladder incontinence, lower extremity weakness) 

• Elevated risk of spinal infection (eg, 

recent infection, immunosuppression, IVDU) 

A patient has features suggesting malignant back pain (nocturnal pain, 

history of malignancy) that warrants imaging; plain-film x-rays can be 

performed quickly and can often identify signs of malignancy. 

Inflammatory markers (eg, ESR, CRP) can increase sensitivity and are also 

advised. If the initial tests are abnormal, MRI is done for diagnostic 

confirmation. MRI without a preceding x-ray is indicated for patients with 

significant neurologic deficits or cauda equina syndrome (eg, saddle 

anesthesia, urine retention).  MRI is also used for patients with suspected 

spinal infection (eg, epidural abscess, osteomyelitis).  Different guidelines 

may recommend slightly different approaches to imaging modalities. 

…………. 

Epidural corticosteroid injection is indicated for chronic radicular pain (eg, 

due to herniated disk) that has failed noninvasive treatment but not for 

acute nonradicular pain. 

Uncomplicated pain with no red flag features can be managed 

symptomatically with NSAIDs. Opioids are not more effective than 

NSAIDs and are not recommended for initial therapy.  

Physical therapy referral for a supervised exercise program is used 

primarily for patients with persistent (ie, >4 weeks) back pain and can be 

considered for those with risk factors for chronic pain disorders (eg, poor 

functional status, psychiatric comorbidity). 

Acute lumbosacral radiculopathy (sciatica) 

Causes 

• Herniated intervertebral disk (most common) 

• Degenerative spondylosis 

• Malignancy 

• Epidural abscess 

Signs & 

symptoms 

• Pain in low back radiating down posterior leg to foot 

• Positive straight-leg raising test 

• Possible dermatomal sensory loss & weakness of hip 

dorsiflexion 

Evaluation 

• Diagnosis based primarily on clinical features 

• MRI recommended for: 

o Significant/progressive or bilateral neurologic deficits 

o Suspected malignancy or epidural abscess 



Management 

• Activity modification 

• Nonsteroidal anti-inflammatory drugs (consider 

epidural/systemic glucocorticoids) 

• Surgery for disabling symptoms 

Acute lumbosacral radiculopathy (LSR) is also termed sciatica.  LSR is 

most commonly caused by nerve root compression due to a herniated 

disc. Older patients or those with prior traumatic injury can also have 

nerve root compression due to lumbar spondylosis.  Less common causes 

include infections (eg, epidural abscess), mass lesions, vascular disorders, 

and developmental anomalies. Patients typically experience shooting or 

burning pain in the low back radiating to the calf and foot; minor 

weakness can occur.  Traction on the nerve root during the straight-leg 

raising test (ie, lifting the leg with the patient supine and the knee held in 

extension) causes worsening or reproduction of pain. 

The diagnosis is made clinically; because nearly all cases are due 

to benign etiologies and symptoms are typically self-

limiting, neuroimaging is usually not required. MRI is recommended 

only for patients with severe, progressive, 

or bilateral neurologic deficits (eg, saddle anesthesia, urinary retention, 

severe weakness) or in those with high concern for malignancy or 

epidural abscess (eg, fever, IVDU). In uncomplicated LSR, initial 

management focuses primarily on alleviating symptoms. NSAIDs and 

acetaminophen are the preferred first-line drugs. Activity modification is 

often advisable, but patients should maintain moderate physical activity. 



………………… 

MRI can confirm disc herniation or other causes of LSR but is expensive 

and unlikely to change management in a patient with uncomplicated LSR 

(no neurologic deficits or history of malignancy).  X-ray is considered for 

nonradicular back pain due to compression fracture or suspected vertebral 

metastasis but has limited use in LSR. 

Electrodiagnostics (eg, NCS) are indicated for patients with persistent 

neurologic deficits, especially those who are being considered 

for surgery or have had previous spinal surgery. 

Physical therapy referral for a supervised exercise program can be 

considered for patients with persistent pain lasting more than a few 

weeks.  However, the effectiveness is variable, and most patients with 

acute symptoms experience spontaneous improvement. 

Surgical intervention is indicated for patients with rapidly progressive 

neurologic deficits or severe, persistent symptoms who have not 

responded to conservative measures. 

Management of low back pain 

Acute pain (<4 

weeks) 

• Maintain moderate activity 

• NSAIDs or acetaminophen 

• Consider: muscle relaxants, spinal manipulation 

Subacute pain (4-

12 weeks) 

Chronic pain (>12 w

eeks) 

• Intermittent use of NSAIDs or acetaminophen 

• Exercise therapy (stretching/strengthening, aerobic) 

• Consider: tricyclic antidepressants, duloxetine 

Secondary 

prevention 

• Exercise therapy 

• Education 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

A patient has acute low back pain (LBP) with no evidence of neurologic 

injury and no features (eg, fever, history of malignancy) that would 

suggest a potentially serious cause.  Her pattern of moderate, 

nonradiating pain with paraspinal tenderness suggests a benign cause, 

likely paraspinal muscle strain. 

Most cases of acute LBP resolve spontaneously; management is focused 

primarily on interventions to provide temporary relief with minimal risk for 

adverse effects.  Nonpharmacologic interventions include heat, massage, 

and spinal manipulation.  In addition, patients should be advised to 

maintain normal, moderate activity and exercise. NSAIDs (eg, 

ibuprofen) are also useful as first-line drug therapy; acetaminophen is less 



effective but can be considered for patients with contraindications to 

NSAIDs (eg, chronic kidney disease [CKD]). 

If NSAIDs are ineffective, a short course of a nonBZ muscle relaxant (eg, 

cyclobenzaprine, tizanidine) can provide additional pain relief. Primary 

adverse effects include drowsiness and anticholinergic symptoms (eg, 

dry mouth, constipation). However, BZs (eg, alprazolam) 

and carisoprodol are less effective, carry a significant risk of abuse, and 

are not recommended. 

…………………. 

Opioid analgesics are not well-studied for acute LBP; however, available 

evidence suggests that they are no more effective than NSAIDs, and they 

are not recommended over muscle relaxants. 

Indications for MRI include significant neurologic deficits (eg, saddle 

anesthesia) or concern for epidural abscess (eg, fever, intravenous drug 

abuse).  It is not recommended for patients with uncomplicated, acute 

LBP, who are highly unlikely to have a serious underlying etiology.  In 

addition, incidental imaging findings are common, which can lead to 

further unnecessary interventions. 

X-ray is considered for patients with back pain due to compression 

fracture or suspected vertebral metastasis, but it has limited utility in 

uncomplicated LBP. 

Causes of low back pain 

 Condition Clinical clues 

Musculoskel

etal 

Mechanical 

(eg, muscle strain) 

• Normal neurologic examination 

• Paraspinal tenderness 

Radiculopathy 

(eg, herniated disk) 

• Radiation below the knee 

• Positive straight-leg raising test 

• Neurologic deficits 

Spinal stenosis 
• Pseudoclaudication 

• Relief with leaning forward 

Compression fracture 
• Osteoporosis 

• Onset following minor trauma 

Malignancy Metastatic cancer 

• Age >50 

• Worse at night 

• Unrelieved with rest 

Infectious 
Osteomyelitis, discitis, 

abscess 

• Recent infection or intravenous 

druguse 

• Fever, spine tenderness 



Vertebral metastasis should always be suspected in a patient with back 

pain and a current or recent history of malignancy.  Characteristic 

features include pain that is progressive, worse at night, unrelieved by 

rest, and associated with focal vertebral tenderness.  Acute neurologic 

deficits (eg, cauda equina syndrome), unexpected weight loss, and 

hypercalcemia may also occur.  Bony metastases are much more common 

than primary bone tumors; the MC tumors that metastasize to bone 

include prostate, breast, kidney, thyroid, and NSCLC, as well as NHL. 

Mnemonic: Pb KTL: prostate, breast, kidney, thyroid, lung cancers 

"lead 

kettle" 
 Pb = symbol for lead 

A patient with a history of non–small cell lung cancer has back pain that is 

worse at night and focal vertebral tenderness on examination.  Although 

his initial positron emission tomography (PET) scan was negative a year 

ago, his history of high-risk malignancy and the characteristics of his pain 

place metastatic bone disease highest on the differential diagnosis. 

…………… 

Osteoporotic compression fracture can cause midline spine 

tenderness.  However, osteoporosis is uncommon in men, particularly 

those age <65, and the pain from osteoporosis is usually better with rest. 

Vertebral osteomyelitis may cause back pain with point tenderness over 

the affected vertebrae, but it is typically accompanied by a low-grade 

fever and generally occurs in patients with recent overlying soft tissue 

infection or bacteremia, immune suppression, or intravenous drug use. 

Lumbosacral strain 

Causes 

• Strain of paraspinal muscles, tendons, intervertebral 

ligaments 

• Sudden or unbalanced muscle contraction (eg, lifting, 

twisting) 

• Risk factors: obesity, spinal deformity or degeneration, 

muscle weakness 

Clinical features 

• Pain in lumbar area; may radiate to buttocks, hips, thighs 

(above knee) 

• Paraspinal tenderness 

• No neurologic deficits; negative straight-leg raising test 

Management 

• Moderate activity 

• NSAIDs 

• Nonbenzodiazepine muscle relaxants 



A patient developed acute low back pain while lifting a heavy 

object.  Lower extremity strength, sensation, and reflexes are intact and 

straight-leg raising test is negative, suggesting a lumbosacral strain 

(LSS).  LSS is the most common cause of back pain and is often triggered 

by twisting, lifting, or physical exertion.  Acute LSS can occur at any 

age; risk factors include obesity, spinal deformity (eg, scoliosis), 

degenerative spinal changes, and muscle weakness/deconditioning. 

LSS is generally marked by pain in the lumbar paravertebral muscles that 

does not radiate below the level of the knee.  Straight-leg raising testing 

is usually negative (no exacerbation of pain when the hip is flexed with 

knee extended and foot dorsiflexed), and lower extremity neurologic 

examination (eg, strength, reflexes, sensation) is typically intact.  Most 

cases improve spontaneously and are treated symptomatically with heat, 

nonsteroidal anti-inflammatory drugs, nonbenzodiazepine muscle 

relaxants, and early mobilization.  Therefore, no additional work-up is 

usually needed. 

Most low back pain is due to mechanical causes (eg, muscle strain, 

ligamentous sprain), improves with rest, and usually resolves 

spontaneously over 2-4 weeks. However, inflammatory back pain is 

characterized by the gradual onset of pain and stiffness that begins at 

a young age (<40), worsens with rest (eg, at night), and improves with 

activity.  Inflammatory back pain is the typical manifestation of 

spondylarthritis, an inflammatory arthritis of the spine. 

The most common spondylarthritis is ankylosing spondylitis, which 

characteristically affects the sacroiliac joints and apophyseal joints of the 

axial spine; however, spinal involvement can also occur 

with psoriatic arthritis, reactive arthritis, and arthritis associated with IBD. 

Spondyloarthropathies affect the sites of ligamentous 

insertion (enthesitis) and eventually destroy articular cartilage, resulting in 

progressive pain and stiffness.  Examination findings are often normal 

early in the disease course; however, patients should be assessed for 

spinal range of motion and tenderness at the sacroiliac joints and at 

tendon insertion sites (eg, along the vertebrae, hands, insertion of 

Achilles tendon). 

…………… 

Osteomalacia is characterized by decreased mineralization of osteoid.  It 

presents with bone pain and muscle weakness and, over time, can lead 

to fractures.  Back pain due to vertebral deformity or fracture in 

osteomalacia would likely be worse with activity and better with 

rest,and osteomalacia is uncommon in young patients without an 

underlying cause (eg, malabsorption, chronic kidney disease). 



Ligamentous sprains can often be traced to a specific event or 

action.  Patients typically experience more pain with movement and 

improvement with rest.  Symptoms generally resolve within days 

to weeks. 

Lumbar disk degeneration:The pain is typically worse with 

movement.  Atraumatic lumbar disk degeneration is typically seen in 

older individuals. 

SPINAL STENOSIS 
Neurogenic & vascular claudication 

 Neurogenic claudication 

(pseudoclaudication) 
Vascular claudication 

Symptoms 

• Posture-dependent pain 

• Lumbar extension worsens 

pain (eg, walking downhill) 

• Lumbar flexion relieves pain 

(eg, walking while bent 

forward) 

• Lower extremity numbness 

& tingling 

• Lower extremity weakness 

• Low back pain 

• Exertionally dependent 

pain 

• Pain relieved with rest 

but not with bending 

forward while walking 

• Lower extremity 

cramping/tightness 

• No significant lower 

extremity weakness 

• Possible buttock, thigh, 

calf, or foot pain 

Examination 

• Normal pulses 

• Frequently normal 

examination 

• Decreased pulses 

• Cool extremities 

• Decreased hair growth 

• Pallor with leg elevation 

Diagnosis • MRI of the spine • Ankle-brachial index 

Spinal stenosis is due to narrowing of the spinal canal with resulting 

compression of lumbar nerve roots.  Common contributing factors 

include degenerative arthritis(spondylosis), degenerative disk disease, 

and thickening of the ligamentum flavum. 



The pain of spinal stenosis is often associated with activity, as lumbar 

extension during walking worsens the narrowing of the canal.  This is 

termed neurogenic claudication and can resemble the lower extremity 

vascular claudication seen in obstructive atherosclerotic arterial 

disease.  Both spinal stenosis/neurogenic claudication and vascular 

claudication are generally seen in older patients with multiple 

atherosclerotic risk factors. 

……….. 

In contrast to the pain of vascular 

claudication, that of neurogenic 

claudication is postural rather than 

exertional.  It can persist at rest if the 

spine remains extended but is lessened 

by spine flexion (eg, walking uphill, 

leaning on an assistive device), often 

referred to as the "shopping 

cart sign."   

Spinal cord compression (eg, due to malignancy) presents acutely or 

subacutely with back pain, paralysis, hyperreflexia, fecal incontinence, or 

urinary incontinence/retention.  Given this patient's 6-month history of 

positional back pain and his normal physical examination, his symptoms 

are likely due to nerve root compression rather than spinal 

cord compression. 

Vertebral compression fractures typically present with acute back pain 

following a minor injury (eg, ground-level fall).  The pain usually 

diminishes with time. 



Vertebral metastasis is characterized by constant, dull pain that is worse at 

night.  Patients often have a history of malignancy or systemic symptoms 

(eg, weight loss). 

It is primarily seen in degenerative arthritis with osteophyte formation 

affecting the facet joints (spondylosis).  However, other factors may 

contribute, including hypertrophy of the ligamentum flavum, bulging of 

the intervertebral discs, and spondylolisthesis (displacement of one 

vertebral body relative to another).  Most patients are over age 60. 

The onset of pain with walking is referred to as "neurogenic claudication" 

as it may resemble symptoms seen in vascular claudication.  However, 

vascular claudication causes pain with exertion and relief with rest, 

whereas neurogenic claudication is relieved by walking while leaning 

forward ("shopping cart sign"), and exercise with the spine flexed (eg, 

cycling) does not incite symptoms.  The diagnosis of SS can be confirmed 

on MRI of the spine.  Most patients are treated conservatively with 

physical therapy and exercise, although some require surgical intervention. 

……………….. 

Cervical spondylotic myelopathy presents with weakness, paresthesias, and 

loss of fine motor control.  Neck and upper extremity symptoms are 

usually present, and patients will show upper motor neuron signs (eg, 

hyperreflexia, upgoing plantar reflex). 

Lumbar disk herniation typically causes acute back pain with unilateral 

radiation down the sciatic nerve to the foot (sciatica).  It usually follows an 

inciting event, and lumbar flexion makes the pain worse. 

Vertebral metastasis presents as dull, non-radiating pain that is worse at 

night and not related to position or activity.  Patients often have a known 

malignancy or systemic symptoms (eg, weight loss). 

A patient has uncomplicated chronic (>12 weeks) low back pain 

(LBP).  Patients with acute (<4 weeks) LBP should be advised to 

maintain moderate activity with short courses of acetaminophen or 

NSAIDs to provide pain relief.  Most patients will have resolution without 

any additional intervention.  However, those with subacute (4-12 weeks) or 

chronic LBP are more likely to continue to have recurrent or persistent 

pain. 

In patients with chronic LBP, exercise has proven to be beneficial in 

reducing pain and improving function.  Patients often start with a 

supervised exercise program that emphasizes stretching and 

strengthening of the back muscles.  Aerobic exercise is also 

helpful.  Subsequently, patients can transition to a home exercise 

program, which should be continued on a long-term basis.  Short courses 



of acetaminophen or NSAIDs can be used intermittently.  Some patients 

also may benefit from TCAs or duloxetine, but opioids, BZs, and muscle 

relaxants are not advised for routine use. 

………………. 

Prolonged activity restriction in patients with uncomplicated LBP is 

associated with increased long-term pain and stiffness.  Patients should be 

counseled to maintain normal activity. 

Epidural glucocorticoid injections can be considered for patients with 

lumbosacral radiculopathy who have not responded to initial 

treatment.  They are not helpful for nonradicular LBP. 

Back braces are not effective for prevention or treatment of LBP. 

Spinal manipulation can provide small benefits for LBP that has failed 

other interventions.  However, the benefits are transient, and patients 

should first optimize their exercise regimen. 

VERTEBRAL 
COMPRESSION 

FRACTURE 

Clinical features of vertebral compression fracture 

Etiologies 

• Trauma 

• Osteoporosis, osteomalacia 

• Bone metastases 

• Metabolic (eg, hyperparathyroidism) 

• Paget disease 

Clinical 

presentation 

Acute 

• Low back pain & decreased spinal mobility 

• Pain increasing with standing, walking, lying on back 

• Tenderness at affected level 

Chronic/gradual 

• Painless 

• Progressive kyphosis 

• Loss of stature 

Complications 

• Increased risk for future fractures 

• Hyperkyphosis, possibly leading to protuberant abdomen, 

early satiety, weight loss, decreased respiratory capacity 

Acute back pain and midline lumbar tenderness after lifting suggests 

a vertebral compression fracture (VCF), which occurs most commonly in 

the elderly.  Risk factors for VCF include trauma (eg, falls), 

osteoporosis/osteomalacia, infection (eg, osteomyelitis), malignancy with 

bone metastases, and metabolic abnormalities (eg, HPTH).  Patients with 

GRADUAL onset VCF can be asymptomatic.  However, an ACUTE VCF 

can present with low back pain and decreased spinal 

mobility after sudden bending, coughing, or lifting.  The pain typically 

increases with standing, walking, or lying on the back.  Examination 



can show point or localized tenderness at the affected level.  Repeated 

VCF can lead to kyphosis and loss of stature. 

Nontraumatic VCF is most commonly due to osteoporosis, which 

decreases bone density and increases fracture risk.  Although metastatic 

cancer can cause VCF, chronic corticosteroid (eg, prednisone) use and 

postmenopausal status make advanced osteoporosis more likely. Absent 

ankle reflexes can occur due to normal aging (MC after age 70) and are 

likely not clinically significant, particularly with other normal reflexes. 

…………… 

Ankylosing spondylitis (AS) typically presents with pain and progressively 

limited back motion.  AS is more common in younger men (age <40).  In 

addition, the pain of AS is typically worse in the morning and improves 

throughout the day. 

Lumbosacral strain is usually seen after a specific event or action.  Patients 

typically have increased pain with movement and decreased pain with 

rest.  In addition, the pain is typically in the paraspinal area without 

significant tenderness to palpation of the vertebra (ie, in the midline). 

Multiple myeloma typically presents with anemia, bone pain (usually back 

or chest), fatigue, and weight loss.  Laboratory findings also show elevated 

creatinine and hypercalcemia.  However, the back pain tends to be chronic 

rather than acute. 

Lumbar spinal stenosis (LSS) refers to a narrowing of the intraspinal 

(central) canal, lateral recess, or neural foramen.  Patients typically develop 

low back pain with neurological symptoms (eg, sensory loss, weakness in 

the legs) that is worse with spinal extension (eg, walking, standing) but 

improved with leaning forward or lying down.  



ROTATOR CUFF 
 

* 
** 

*** 

Suprascapular nerve entrapment (SNE): The suprascapular nerve 

provides motor supply to the supraspinatus and infraspinatus muscles.  It 

originates from the brachial plexus and traverses the suprascapular notch 

below the superior transverse scapular ligament (which effectively 

transforms the notch into a foramen). 

Therefore, SNE can develop due to external compression of the nerve at 

the suprascapular notch, such as from excessive use of a heavy backpack 

when hiking or commuting; other causes include a direct blow to the 

nerve (eg, from a fall) or repetitive motion at the shoulder (eg, weight 

lifting, baseball).  Clinical features suggestive of SNE at the suprascapular 

notch include: 

• shoulder pain 

• weakness of shoulder abduction (supraspinatus muscle) 

• weakness of external rotation (infraspinatus muscle) 

Passive range of motion is preserved.  Examination may show tenderness 

at the suprascapular notch.  Cross-body adduction of the humerus, which 

abducts the scapula, may reproduce pain along the top of the scapula.  In 

advanced cases, sensory deficits and atrophy of the supraspinatus and 

infraspinatus muscles may be seen.  Initial management includes 

nonsteroidal anti-inflammatory drugs and activity modification (eg, 

avoiding the use of backpacks). 



…………. 

Acromioclavicular sprain is usually caused acutely by a fall or direct blow 

to the shoulder.  As in SNE, pain may be exacerbated by cross-body 

adduction of the arm; however, weakness of shoulder abduction is 

not seen. 

Biceps tendinopathy presents with anterior shoulder pain radiating to the 

upper arm.  Although the long head of the biceps crosses the 

glenohumeral joint and rupture may cause partial weakness of shoulder 

flexion, abduction is not generally affected.  Also, this injury is typically 

associated with a noticeable bulge in the anterior arm. 

Borrelia burgdorferi infection (ie, Lyme disease) can cause a variety of 

neuropathic syndromes in the early disseminated phase.  However, 

isolated acute mononeuropathy is a rare presentation, findings include 

history of erythema migrans, fever, headache. 

Compression of the C5 and/or C6 nerve roots can present with shoulder 

pain and weakness of abduction but would typically also cause 

dermatomal numbness, paresthesia, and diminished biceps and 

brachioradialis reflexes. 

ADHESIVE 
CAPSULITIS 

Common causes of shoulder pain 

Rotator 

cuff impingement or 

tendinopathy 

• Pain with abduction, external rotation 

• Subacromial tenderness 

• Normal range of motion with positive impingement 

tests (eg, Neer, Hawkins) 

Rotator cuff tear 

• Similar to rotator cuff tendinopathy 

• Weakness with abduction & external rotation 

• Age >40 

Adhesive capsulitis 

(frozen shoulder) 

• Decreased passive & active range of motion 

• Stiffness ± pain 

Biceps tendinopathy 

or rupture 

• Anterior shoulder pain 

• Pain with lifting, carrying, or overhead reaching 

• Weakness (less common) 

Glenohumeral osteoa

rthritis 

• Uncommon & usually caused by trauma 

• Gradual onset of anterior or deep shoulder pain 

• Decreased active & 

passive abduction & external rotation 

A patient has chronic shoulder pain with decreased passive and active 

range of motion (ROM), consistent with adhesive capsulitis (sometimes 

termed frozen shoulder).  Adhesive capsulitis is characterized by loss of 

the normal distensibility of the glenohumeral joint capsule due to chronic 



inflammation, fibrosis, and contracture.  It is MC in middle-aged and older 

individuals, and the risk is increased in patients 

with DM, thyroid disorders, and chronic immobility. It is also common in 

patients with rotator cuff tendinopathy or fracture of the proximal 

humerus (# → fibrosis) 

Patients with adhesive capsulitis typically report gradual-onset shoulder 

stiffness that limits the ability to flex, abduct, or rotate the humerus. The 

diagnosis is confirmed by demonstrating a reduction in both passive and 

active ROM in multiple planes. X-ray findings are usually normal, and 

imaging is used primarily to rule out other causes of pain. 

…………. 

Calcific tendinopathy of the 

shoulder is caused by 

hydroxyapatite deposits in the 

rotator cuff tendons.  It is 

characterized by pain during 

abduction, which may be 

severe.  Active ROM may be 

limited because of pain, but 

passive ROM remains normal, 

and calcifications of the 

tendons are visible on x-ray. 

Osteoarthritis of the glenohumeral 

joint can decrease both active and passive ROM.  However, this condition 

is relatively uncommon, and most patients have a history of significant 

past shoulder trauma. 

Rotator cuff tears often follow an injury (eg, fall on outstretched hand) and 

typically cause weakness with active shoulder abduction and 

rotation.  Rotator cuff (primarily supraspinatus) tendonitis is an overuse 

syndrome characterized by painful abduction and external rotation (eg, 

heavy lifting above the shoulder).  Patients with these disorders may resist 

manipulation of the arm because of pain, but passive ROM is normal. 

 

 

 

 

 



LATERAL 
EPICONDYLITIS 

Lateral epicondylitis 

Clinical 

presentation 

• Subacute to chronic lateral elbow pain 

• History of repetitive or forceful wrist extension 

• Peak incidence age 45-54 

Diagnosis 

• Tenderness at epicondyle & proximal extensor muscles 

• Pain with resisted wrist extension or supination 

• Pain with passive wrist flexion 

Management 

• Modified activity & ergonomics 

• Inelastic counterforce brace 

• NSAIDs (topical or oral) 

• Stretching & progressive resistance exercise 

• Physical therapy 

This patient has subacute pain at the elbow and forearm that is 

reproduced on stretching of the wrist extensors.  This is consistent 

with lateral epicondylitis, often called "tennis elbow" due to its frequent 

occurrence in 

casual tennis 

players.  Lateral 

epicondylitis is 

due to overuse of 

the extensor 

muscles, primarily 

the extensor carpi 

radialis 

brevis (ECRB) and the extensor digitorum communis (EDC). The primary 

pathologic lesion is noninflammatory angiofibroblastic tendinosis at 

the common extensor origin on the lateral epicondyle of the humerus. 

An analogous disorder can occur at the origin of the wrist flexors at the 

medial epicondyle (medial epicondylitis). 

Patients usually have a history of repetitive, forceful extension at the 

wrist.  Examination findings may include tenderness at the lateral 

epicondyle and reproduction of pain with resisted extension or passive 

flexion at the wrist.  Management includes activity modification, NSAIDs, 

and counterforce bracing. 

…………….. 



 Olecranon bursitis is due to repetitive pressure 

or friction on the elbows.  It presents with 

posterior elbow pain and is usually associated 

with visible swelling of the bursal sac. 

Osteoarthritis involving the humeroulnar joint is 

uncommon, although it may occur in patients 

with prior injury to the joint.  It usually causes 

chronic pain, and most patients have crepitus and 

limited range of motion. 

CPPD crystal arthritis (pseudogout) commonly affects the elbows and 

other large joints.  Symptoms are typically acute and are often associated 

with erythema and swelling. 

Radial tunnel syndrome causes posterolateral elbow pain similar to that 

in lateral epicondylitis and may occur in conjunction with that 

condition. Findings include weakness of extension at the wrist and third 

digit, reproduction of pain on resisted supination of the forearm, 

and pain at the radial tunnel on resisted hyperextension of the wrist. 

Stress fracture of the radius can be caused by repetitive lifting but is rare 

and typically associated with extreme loads.  Stress fractures are much 

more common in the lower extremities. 

PATELLOFEMORA
L SYNDROME 

Patellofemoral pain syndrome (PFPS) is a common cause of chronic, 

poorly localized anterior knee pain in young women.  The etiology is 

variable; contributing factors include overuse, malalignment, and acute 



injury to the knee, but by convention, the pain is not due to intraarticular 

(eg, meniscus) or peripatellar (eg, patellar tendon/ligament) disorders. 

The diagnosis of PFPS is based on clinical findings, although no individual 

feature has high predictive value.  Running, negotiating stairs, and 

prolonged sitting often aggravate the pain.  Atrophy or weakness of 

the quadriceps or hip abductors is common, and rotational or 

varus/valgus malalignment may be noted.  Provocation of pain 

during tonic contraction of the quadriceps with the knee flexed (eg, 

squatting, lunging) strongly suggests the diagnosis.  Imaging (eg, x-ray, 

MRI) is usually normal and needed only to exclude other disorders.   

Management includes strengthening exercises for the quadriceps and 

hip abductors; a short course of NSAIDs can also help. 

……….. 

Anterior laxity of the tibia 

(eg, anterior drawer, 

Lachman tests) indicates 

an anterior cruciate 

ligament (ACL) tear, 

which typically presents 

with acute pain and 

hemarthrosis after a blow 

to the knee or 

twisting injury. 

Discomfort, as indicated 

by an apprehensive 

expression on the 

patient's face, during 

lateral displacement of 

the patella suggests 

patellar instability, which 

is only an occasional finding in PFPS. 



Erythema and swelling at the joint line are 

usually acute findings and suggest 

hemarthrosis (eg, ACL tear), acute meniscal 

tear, or inflammatory arthritis (eg, 

gout).  They are atypical in PFPS. 

 OSD 



BURSITIS 

A patient with medial knee pain and focal tenderness has pes anserinus 

pain syndrome. This condition is often referred to as anserine bursitis, but 

most patients do not have true inflammation in the bursa, and multiple 

regional structures can contribute to the pain. The pes anserinus is formed 

by the conjoined tendons of gracilis, sartorius, and semitendinosus. The 

anserine bursa is located anteromedially over the medial tibial condyle, 

distal to the joint line and deep to the pes anserinus. 

Pes anserinus pain syndrome can be caused by an abnormal 

gait, overuse, or trauma.  Risk factors include obesity, DM, knee OA, and 

angular deformity of the knee.  Patients experience localized pain over 

the anteromedial tibia, which is often exacerbated by pressure from the 

opposite knee while lying on the side.  Examination shows a well-

defined area of tenderness over the medial tibial condyle just below the 

joint line; swelling, erythema, and induration are typically absent.  The 



diagnosis is based primarily on clinical features, although x-ray can 

exclude concurrent OA of the knee.   

Management includes quadriceps strengthening exercises and NSAIDs. 

…………… 

The medial collateral ligament is usually injured acutely, typically from a 

blow to the lateral knee with the knee partially flexed.  Tenderness is most 

evident at (rather than below) the joint line, and the valgus stress test 

maneuvers elicit pain and/or laxity.  Patients also may have swelling and 

visible ecchymosis. 

Meniscal tears in young patients are typically caused by an acute 

rotational force on a planted foot. There is often an 

associated effusion and a sensation of instability. Examination findings 

include medial joint line tenderness and palpable locking or 

catching when the joint is rotated or extended while under load 

(eg, Thessaly test, McMurray test). 

 

Patellofemoral syndrome is most common in women and presents 

with anterior (rather than medial) pain that is worsened by 

squatting, climbing stairs, or prolonged sitting.  Examination findings 

are insensitive, but pain and crepitus may be elicited by extending the 

knee while compressing the patella. 

Prepatellar bursitis presents with pain and swelling directly over the 

patella, usually following trauma or extended periods of kneeling. 

Examination shows cystic swelling and tenderness over the patella, often 

with erythema and warmth. 

ACHILLES 
TENDINOPATHY 

Achilles tendinopathy  due to recent fluoroquinolone use: Continued use 

of this medication can lead to rupture of the tendon.  Risk factors include 

age >60, female, NORMAL BMI, concurrent oral corticosteroid use, and 

history of organ TRANSPLANT. Tendinopathy most commonly involves 

the Achilles tendon but can also occur in the rotator cuff, hand, biceps, 

thumb, and othertendon sites. 



Pain/tenderness is present 2-6 cm above the posterior calcaneus in 

Achilles tendinopathy.  Drug manufacturers are required to include a 

boxed warning notifying patients of the increased risk of tendinopathy 

and tendon rupture associated with fluoroquinolones.  Patients 

should stop the drug at the onset of symptoms, avoid exercise and/or 

use of the affected area, and seek medical care for symptom evaluation 

and changing to a non-fluoroquinolone antibiotic. 

………………….. 

Crystal-induced synovitis (e.g., gout, pseudogout) typically presents with 

acute-onset monoarthritis with severe pain, redness, swelling, and pain 

with movement.  The typically affected joints include first 

metatarsophalangeal joint, knee, ankle, hands, elbow, and wrist.  However, 

crystal-induced synovitis usually does not affect the heel or the 

Achilles tendon. 

Osteonecrosis (also known as aseptic, avascular, atraumatic or ischemic 

necrosis) typically presents with gradual onset of pain in the weight-

bearing joints (hip most common).  It occurs less commonly in the foot 

and ankle.  This patient also does not have the usual osteonecrosis risk 

factors such as corticosteroid use, excessive alcohol intake, SLE, or HbS. 

Septic arthritis usually presents as an acute monoarthritis most commonly 

in the knees, wrists, ankles, and hips.  Patients typically develop systemic 

findings (eg, fever, chills) and restricted movement in the joint with pain, 

swelling, or warmth.   

MORTON 
NEUROMA 

Overview of running injuries of the foot & ankle 

Injury Clinical features 

Stress fracture 

• Insidious onset 

• Focal pain in navicular or metatarsals 

• Risk factors: abrupt increase in intensity of training, poor 

running mechanics, female with eating disorder 

Plantar fasciitis 
• Plantar surface of the heel 

• Worse when initiating running or first steps of the day 

Achilles 

tendinopathy 

• Burning pain or stiffness 2-6 cm above the posterior 

calcaneus 

Morton 

neuroma 

• Numbness or pain between the 3rd & 4th toes 

• Clicking sensation when palpating space between 3rd & 4th 

toes while squeezing the metatarsal joints 

Tarsal tunnel 

syndrome 

• Compression of the tibial nerve at the ankle 

• Burning, numbness & aching of the distal plantar surface of 

the foot/toes 



Interdigital (Morton) neuroma is 

not a true neuroma but is a 

mechanically induced neuropathic 

degeneration of the interdigital 

nerves.  It is characterized by 

numbness, aching, and burning in 

the distal forefoot from the 

metatarsal heads to the third and 

fourth toes.  Morton neuroma is 

commonly seen in runners, and 

symptoms are typically worsened 

by walking on hard 

surfaces and wearing tight or 

high-heeled shoes. 

The diagnosis of Morton neuroma 

is primarily made clinically. The 

pain is often reproduced by lateral 

compression of the metatarsal 

heads, and palpation of the third 

metatarsal interspace during compression may reveal crepitus (Mulder 

sign).  

 

Treatment involves metatarsal support with a bar or padded shoe inserts 

to decrease pressure on the metatarsal heads.  Surgery is usually reserved 

for patients who fail conservative treatment. 

…………….. 

Metatarsal stress fractures are typically seen following an abrupt 

increase in high-impact activity on hard surfaces. Patients have sharp, 

localized pain that is reproduced by pressure along the long axis of the 

bone (axial loading). The female athlete triad (excessive exercise 

associated with oligomenorrhea, inadequate nutritional intake, and 

osteopenia/osteoporosis) is a significant risk factor for stress fracture. 

Tarsal tunnel syndrome is due to compression of the tibial nerve as it 

passes through the ankle.  Patients have burning, numbness, and aching at 

the distal plantar surface of the foot or toes that may radiate to the 

calf.  The pain is reproduced by percussion over the nerve (Tinel sign), not 

metatarsal compression. 

Overuse tendon injuries are common in runners and can involve the 

anterior tibial, posterior tibial, peroneal, Achilles, or flexor hallucis longus 

tendons.  Patients develop localized pain and swelling in the ankle and 

hindfoot.  Forefoot tendinopathies are less common. 



STRESS 
FRACTURES 

 
* 

** 
*** 

Stress fracture 

Risk factors 

• Repetitive activities (eg, running, gymnastics) 

• Abrupt increase in physical activity 

• Inadequate calcium & vitamin D intake 

• Decreased caloric intake 

• Female athlete triad: low caloric intake, 

hypomenorrhea/amenorrhea, low bone density 

Clinical 

presentation 

• Insidious onset of localized pain 

• Point tenderness at fracture site 

• Possible negative x-ray in the first 6 weeks 

Management 

• Reduced weight bearing for 4-6 weeks 

• Referral to orthopedic surgeon for fracture at high risk for 

malunion (eg, anterior tibial cortex, 5th metatarsal) 

A patient has acute worsening of right foot pain consistent with a stress 

fracture, which MCly occurs in athletes (up to 15% incidence in runners) 

and non-athletes who suddenly increase their activity.  Bone responds 

to mechanical stress by remodeling, but an abrupt increase in intensity, 

duration, or frequency of physical activity (without adequate rest) causes 

repeated tension or compressive stress to the bone.  This can lead to 

microfractures that eventually coalesce within the cortical bone.  Female 

runners with the "female athlete triad" (ie, oligo-/amenorrhea, decreased 

caloric intake, and osteoporosis) are more likely to develop stress 

fractures.  This patient's menstrual irregularities and low body mass index 

make this more likely. 

Pain in the forefoot involving the metatarsal bones is usually due to a 

stress fracture, arthritis, bursitis, or Morton neuroma.  A stress fracture 

usually causes sharp and localized pain over a bony surface (most 

commonly the 2nd, 3rd, or 4th metatarsals) that worsens with palpation of 

the area.  Local swelling may also be seen.  Arthritis typically occurs in the 

metatarsal-phalangeal joints and is not localized to a single bony 

surface.  Bursitis is usually caused by wearing poor-fitting shoes for an 

extended period, leading to inflammation between the metatarsal 

heads. Bony tenderness over the foot is consistent with a stress fracture, 

which should be managed with rest. 

………….. 

Morton neuroma is associated with pain between the third and fourth toes 

on the PLANTAR surface and with a clicking sensation (Mulder sign) that 

occurs when simultaneously palpating this space and squeezing the 

metatarsal joints. 

(Plantar fasciitis causes burning pain in the plantar (not dorsal) area of the 

foot that worsens with the first steps in the morning.  The pain decreases 



as activity increases during the day but usually worsens at the end of the 

day with prolonged weight bearing.  It is common in runners with 

repeated microtrauma who develop local point tenderness on the plantar 

aspect of the foot. 

Tarsal tunnel syndrome is due to compression of the tibial nerve as it 

passes through the ankle. It is usually caused by a fracture of the ankle 

bones. Patients develop burning, numbness, and aching of the 

distal PLANTAR (not dorsal) surface of the foot/toes that 

sometimes radiate up to the calf. 

Tenosynovitis is an inflammation of the tendon and its synovial sheath.  It 

is usually seen in the hands and wrists, often due to overuse or following 

a bite or puncture wound.  Patients have pain and tenderness along the 

tendon sheath, particularly with flexion and extension movements. 

COMPLEX 
REGIONAL PAIN 

SYNDROME 
(CRPS) 

Complex regional pain syndrome 

Triggers 
• Trauma: fracture, sprain 

• Surgery 

Clinical features 

• Pain: severe, regional (not dermatomal), burning/stinging 

• Edema, abnormal sweating 

• Vasomotor changes, altered skin temperature 

• Trophic skin, hair & nail changes 

Diagnosis 

• Primarily based on clinical features 

• X-ray: patchy demineralization 

• Bone scintigraphy: ↑ uptake in affected limb 

Management 

• Physical & occupational therapy, exercise 

• Medications: NSAIDs, antineuropathic medications (eg, 

pregabalin, TCAs) 

NSAIDs = nonsteroidal anti-inflammatory drugs; TCAs = tricyclic antidepressants. 

A patient has subacute, severe, unilateral limb pain consistent 

with complex regional pain syndrome (CRPS) (previously known as reflex 

sympathetic dystrophy).  CRPS often presents within 4-6 

weeks following trauma (eg, fracture, sprain) or surgery, possibly due to 

effects of inflammatory cytokines (although the exact etiology is not well 

understood).  It is characterized by burning or tingling pain out of 

proportion to the inciting event.  The pain does not follow a dermatomal 

distribution and is typically worsened by movement or light 

contact (allodynia), which may lead patients to reduce activity. 

The diagnosis of CRPS is based primarily on clinical findings.  In addition 

to sensory changes (allodynia, hyperesthesia), criteria 

include edema/sudomotor changes (eg, sweating) and vasomotor 

changes (eg, erythema, altered skin temperature).  In advanced 



cases, trophic changes affecting skin, nails, and hair may be present, and 

patients may have motor weakness or contractures.  X-ray often 

shows patchy demineralization, and bone scintigraphy may 

show increased uptake in the affected limb. 

Management of CRPS should emphasize exercise, physical/occupational 

therapy, and patient education. Comorbid depression and anxiety 

should be addressed.  Medication options 

include NSAIDs and antineuropathic medications 

(primarily anticonvulsants [eg, pregabalin] and TCAs [eg, amitriptyline]). 

Bisphosphonates (eg, alendronate) and topical lidocaine and capsaicin 

may also be effective. 

……………… 

Peripheral neuropathy can cause allodynia and burning pain in the lower 

extremity but would not cause edema, erythema, or osteopenia.  When 

neuropathy occurs in a regional (eg, stocking/glove) distribution, it is 

typically bilateral. 

CARPAL TUNNEL 
SYNDROME (CTS) 

The carpal tunnel is bounded 

by the carpal bones and 

transverse carpal ligament.  It 

contains the median nerve, 

along with the tendons of the 

flexor digitorum profundus 

and superficialis and the 

flexor pollicis 

longus.  Compression of the 

nerve causes carpal tunnel 

syndrome (CTS), which is 

characterized by pain and 

paresthesia in the first 3 

digits and the radial half of 

the fourth.  The symptoms 

are often intermittent and 

worse at night and may be 

provoked by repetitive or 

forceful hand and wrist use, 

as in a patient who is 

a carpenter.  Patients may report relief from shaking the hand. 

The diagnosis of CTS is usually made on clinical grounds.  Provocative 

measures, including tapping over the median nerve at the wrist (Tinel 

test) or holding the wrists in extreme flexion with the dorsum of the hands 

pressed together (Phalen test), often reproduce the symptoms.  However, 



the sensitivity and specificity of these maneuvers are limited.  If 

examination findings are inconclusive, the diagnosis can be confirmed 

with nerve conduction studies, which have high sensitivity and 

specificity for CTS; typical findings include slowed conduction velocities in 

the median nerve across the wrist.  Imaging is not routinely indicated, 

although ultrasound may show swelling of the median nerve. 

……………… 

MRI of the cervical spine is indicated to evaluate cervical radiculopathy 

(neck and upper arm pain, diminished reflexes) or cervical spondylotic 

myelopathy (bilateral upper motor neuron weakness, bilateral 

sensory deficits). 

MRI allows visualization of the contents of the carpal tunnel but is 

indicated primarily when a mass is suspected.  X-ray may be considered in 

patients with a history of significant trauma or evidence of advanced 

rheumatoid or osteoarthritis (eg, decreased range of motion, wrist joint 

deformity) but cannot confirm or exclude the diagnosis of CTS. 

Carpal tunnel syndrome (CTS) 

Risk factors 

• Obesity 

• Pregnancy 

• DM 

• HypOthyroidism 

• RA 

• ESRD/hemodialysis 

Clinical presentati

on 

• Pain & paresthesia in median nerve distribution (first 3½ 

digits) 

• Positive Phalen test & Tinel sign 

• Severe disease: weakness of thumb abduction & 

opposition, atrophy of thenar eminence 

Confirmatory test • Nerve conduction studies (NCS) 

Treatment 

• Wrist splinting 

• Glucocorticoid injection 

• Surgery for severe or refractory symptoms 



CTS is typically due to 

swelling of the flexor 

tendons, fibrosis or 

edema of the 

surrounding soft tissues, 

or extrinsic deformity 

(eg, arthritis in the 

wrist joint).  CTS is 

common in patients 

with diabetes mellitus, 

as well as in individuals with repetitive, 

forceful use of the wrist and hand. 

Manifestations of CTS 

include paresthesia, pain, and sensory 

loss in the palmar aspect of the first 3 

digits and sometimes the lateral aspect 

of the fourth; patients may also have 

referred pain to the lateral palm, forearm, 

or even upper arm.  However, because 

the palmar branch of the median nerve 

passes outside the carpal tunnel, the 

sensation over the thenar eminence 

remains intact. 

In the clinic, symptoms may be provoked by percussion over the nerve or 

forceful flexion of the wrist (Tinel and Phalen tests, respectively).  Early CTS 

typically has an intermittent course with symptoms often worse at night; 

as the disorder progresses, symptoms may become persistent and/or 

associated with motor features (eg, thenar atrophy, weakness of thumb 

abduction and opposition). 

………………………………….. 

Complex regional pain syndrome causes pain in a regional (not 

dermatomal) distribution.  It typically follows trauma or surgery and is 

associated with edema, vasomotor signs, and trophic changes in skin 

and hair. 

Glycosylation of proteins in vasa nervorum leads to diabetic peripheral 

neuropathy.  It causes pain in the extremities but usually occurs in a 

stocking-and-glove pattern; findings tend to be most prominent in 

the feet. 



Proximal median nerve compression in the forearm (eg, pronator teres 

syndrome) results in forearm pain and sensory loss over the entire lateral 

palm and thenar eminence. 

POLYMYOSISTIS 
AND 

DERMATOMYOSI
TIS 

Distinguishing features of fibromyalgia, polymyositis & polymyalgia rheumatica 

 Clinical features Diagnosis 

Fibromyalgia 

• Young to middle-aged 

women 

• Chronic widespread pain 

• Fatigue, impaired 

concentration 

• Tenderness at trigger 

points (eg, mid 

trapezius, costochondral 

junction) 

• ≥3 months of symptoms 

with widespread pain 

index or symptom 

severity score 

• Normal laboratory studies 

Polymyositis 

  

• Proximal 

muscle weakness (eg, 

increasing difficulty 

climbing up stairs) 

• Pain mild/absent 

• Elevated 

muscle enzymes (eg, 

CKse, aldolase, AST)   

• Autoantibodies (ANA, anti-

Jo-1) 

• Biopsy: Endomysial infiltrat

e, patchy necrosis 

Polymyalgia 

rheumatica 

• Age >50 

• Systemic signs & 

symptoms 

• Stiffness > pain 

in shoulders, 

hip girdle, neck 

• Association with GCA 

• Elevated ESR, CRP 

• Rapid improvement with 

glucocorticoids 

ANA = antinuclear antibody; AST = aspartate aminotransferase; ESR = erythrocyte 

sedimentation rate. 

Peak incidence occurs at age 40-50, and women are more commonly 

affected than men. Proximal muscle weakness typically manifests as 

difficulty climbing stairs, getting into or out of a low chair or car, or 

working with the arms overhead (eg, combing hair). Involvement of upper 

esophageal musculature can cause dysphagia with regurgitation and 

aspiration. Inflammatory markers (eg, ESR) may be elevated, and most 

patients have detectable autoantibodies (eg, ANA, anti-Jo-1).  Definitive 

diagnosis is established on muscle biopsy.  Polymyositis resembles 

dermatomyositis but without associated skin manifestations. 

Initial remission can be induced with glucocorticoids (eg, prednisone), 

and most patients also receive a glucocorticoid-sparing agent (eg, 

methotrexate, azathioprine) to minimize the long-term adverse effects of 

treatment. Because polymyositis frequently occurs as a paraneoplastic 



syndrome, patients should also receive age-appropriate cancer 

screening. 

………………….. 

Amitriptyline is a tricyclic antidepressant used in a number of chronic pain 

disorders (eg, fibromyalgia).  Fibromyalgia can cause fatigue and 

reluctance to exercise, but true muscle weakness is absent. 

Beta interferon is sometimes used in the treatment of multiple sclerosis, 

which initially presents at age 15-50 with episodic neurologic deficits in 

different distributions (episodes are disseminated in space and 

time).  Pyridostigmine is a cholinesterase inhibitor used to treat 

myasthenia gravis, which is characterized by weakness that worsens with 

activity and involves facial and distal limb muscles in addition to 

proximal muscles.   

Cyclobenzaprine is indicated for short-term treatment of muscle spasm 

associated with acute musculoskeletal conditions (eg, lumbar strain).  It is 

not helpful for muscle weakness. 

Expedited radiation therapy is necessary for metastatic spinal cord 

compression.  Early signs of cord compression include progressive back 

pain, symmetric lower extremity weakness, and diminished deep 

tendon reflexes. 

Polymyositis is an inflammatory muscle disease that presents with slowly 

progressive proximal weakness of the lower extremities (eg, difficulty 

negotiating stairs or rising from a seated position). Proximal arm weakness 

usually follows, leading to difficulty working with the arms 

overhead.  Patients may develop dysphagia due to involvement of the 

striated muscles of the upper pharynx.  Mild pain or tenderness can 

develop due to inflammation; however, significant pain or a lack of 

weakness should prompt consideration of other diagnoses. 

Polymyositis is similar to dermatomyositis but without skin findings. 



 

Muscle enzymes (eg, CK) are invariably elevated, and autoantibodies (eg, 

antinuclear antibodies, anti-Jo-1 antibodies) are present in most cases. 

A muscle biopsy is the most definitive diagnostic test and shows a 

mononuclear infiltrate surrounding necrotic and regenerating 

muscle fibers. 

…………………. 

ACE inhibitors (eg, lisinopril) can cause hyperkalemia, leading 

to flaccid paralysis.  However, this is unlikely to evolve over months and is 

uncommon in patients without underlying renal 

insufficiency or additional medications that cause hyperkalemia. 

Hypercalcemia can also cause weakness, but significant hypercalcemia 

would likely be associated with additional symptoms (eg, nausea, 

constipation, polydipsia). 

ESR rate and CRP are inflammatory markers often used in the assessment 

of PMR, a syndrome characterized by proximal muscle pain and stiffness 

out of proportion to weakness. It most often affects the shoulders. 

In polymyositis, weakness is typically more prominent than pain. ESR and 

CRP may be elevated but are nonspecific. EMG is useful for differentiating 

polymyositis from other causes of weakness (eg, amyotrophic lateral 

sclerosis) but is also nonspecific. 

Findings to warrant an MRI include back/radicular pain (herniated disk), 

bowel/bladder dysfunction (cauda equina syndrome), abnormal sensory 

examination (cord compression), or fever or IVDU (epidural abscess). 



Smoking history, weight loss, and right lower 

lobe mass are concerning for lung cancer. 

Patients with suspected malignancy can develop 

a paraneoplastic syndrome due to the tumor 

producing hormones and/or cytokines. 

Paraneoplastic syndromes are not directly 

related to the cancer's invasion. They are most 

commonly seen in cancers of the lung, breast, 

and ovaries, and lymphomas. Symptoms 

typically resemble those of primary endocrine, 

metabolic, hematologic, or neuromuscular 

disorders. 



Paraneoplastic syndromes 

affecting the peripheral nerve 

and/or muscle (eg, myasthenia 

gravis, Lambert-Eaton syndrome, 

dermatomyositis) most commonly 

present with muscle weakness. 

Dermatomyositis is an idiopathic 

inflammatory myopathy with 

immune-mediated muscle injury. 

Dermatomyositis patients typically 

present with symmetrical 

proximal muscle 

weakness and erythematous rash on the dorsum of the 

fingers (Gottron's sign) and/or upper eyelids (heliotrope 

eruption).  Diagnosis is usually confirmed by muscle biopsy. 

………………… 

Peripheral nerve involvement usually causes neuropathies presenting with 

sensory and/or motor abnormalities and abnormal reflexes on physical 

examination. Normal reflexes and sensory examination make this unlikely. 

LEMS involves antibodies targeted against the presynaptic 

membrane.  Although patients can also present with proximal limb muscle 

weakness, they usually have other autonomic dysfunction (eg, dry 

mouth, erectile dysfunction) and absent or diminished deep-tendon 

reflexes.  Repeat isometric contraction can lead to temporary 

improvement of muscle weakness and reappearance of absent deep-

tendon reflexes.  This patient's preserved reflexes and skin findings are 

more consistent with dermatomyositis. 

Paraneoplastic myelopathy of the spinal cord typically presents with 

flaccid or spastic paraplegia or quadriplegia, sensory deficits, and/or 

retention/incontinence. 



Dermatomyositis is an 

autoimmune condition that 

is 6 times more common in 

women.  In its most classic 

form, it causes 

a proximal extensor muscle 

inflammatory myopathy and 

characteristic cutaneous 

findings (eg, violaceous 

poikiloderma over various 

regions of the body).  On 

the face, the eruption is 

most often accompanied by 

periorbital edema and is 

known as the heliotrope 

sign.  On the chest and 

lateral neck it is called 

the shawl sign. On 

the knuckles, 

elbows, and knees it is 

referred to as Gottron's sign. Violaceous, slightly scaly papules overlying 

the joints are known as Gottron's papules; these are pathognomonic for 

dermatomyositis.  Patients have an elevated creatine 

phosphokinase (CPK) that is generally 10 times the upper limit of 

normal.  The classic autoantibodies associated with dermatomyositis 

are anti-Jo-1 (antisynthetase antibody) and anti-Mi-2 (against helicase). 

Internal malignancies are 

more common in patients 

with dermatomyositis 

(>15% of adult patients) 

compared to the general 

population.  The MC 

malignancies are ovarian, 

lung, pancreatic, stomach, or 

CRC, and NHL.  Regular, age-

appropriate cancer screening 

is essential in these patients. 

…………….. 

Inflammatory diseases associated with alveolar hemorrhage include 

Goodpasture syndrome, GPA (formerly Wegener's), microscopic 

polyangiitis, eosinophilic granulomatosis with polyangiitis (formerly 

Churg-Strauss syndrome), Behçet syndrome, SLE, 



and APLAS.  Dermatomyositis can cause pulmonary fibrosis in roughly 

10% of patients. 

Inflammatory diseases associated with aortic aneurysms 

include Behçet syndrome, Takayasu arteritis, GCA, ankylosing 

spondylitis, RA, psoriatic arthritis, relapsing polychondritis, IgG4-

related disease, and reactive arthritis. 

POLYMYALGIA 
RHEUMATICA 

(PMR) 

A patient with shoulder pain and stiffness has polymyalgia 

rheumatica (PMR).  PMR is an inflammatory disorder that occurs almost 

exclusively in patients age ≥50 and is characterized by aching pain and 

stiffness involving the shoulders and hips.  Elevated inflammatory markers 

(eg, erythrocyte sedimentation rate) are highly sensitive for PMR; complete 

response to low-dose glucocorticoids (eg, prednisone 20 mg daily) is a 

characteristic feature and essentially confirms the diagnosis.  Patients 

typically require an extended course (eg, 18-24 months) of treatment. 

Long-term glucocorticoid use is associated with numerous side effects, 

including neuropsychiatric (eg, insomnia, jitteriness), cardiovascular (eg, 

HTN), dermatologic (eg, skin thinning), systemic (eg, cushingoid features), 

and immune-related (eg, infection).  Because of the risk 

of glucocorticoid-induced osteoporosis, patients should 

have baseline DXA testing as soon as practical after initiation of 

therapy.  Patients should be counseled on adequate intake of calcium and 

vitamin D, and antiresorptive therapy (eg, alendronate) should be 

prescribed if osteoporosis is detected at any time. 

…………….. 

ACTH stimulation testing can assess suppression of the hypothalamus-

pituitary-adrenal axis and determine the need for stress-dose 

glucocorticoids prior to elective surgery in patients on chronic 

glucocorticoid therapy.  It is not needed at the initiation of treatment. 

Polymyositis is associated with an increased risk of malignancy and 

warrants updated age-appropriate screening studies (eg, 

mammogram) and possibly a CXR.  However, indiscriminate (e.g., C/A/P) 

CT scanning is not recommended.  In addition, polymyositis presents 

with significant weakness but only mild pain; proximal muscle pain and 

stiffness is more consistent with PMR, which does not carry an 

increased risk of malignancy. 

SPEP is used in the evaluation of multiple myeloma, which presents with 

bone pain, hypercalcemia, and renal insufficiency.  Symptoms would not 

respond to glucocorticoids. 



 

A patient has the following characteristic features of polymyalgia 

rheumatica (PMR): 

• Age >50 

• Subacute-to-chronic (>1 month) pain in the shoulder and hip 

girdles 

• Morning stiffness lasting >1 hour 

• Constitutional symptoms 

• Elevated ESR >40 mm/h 

• No other apparent explanation for symptoms 

In PMR, the physical examination is frequently unremarkable with patients 

having no focal tenderness or pain with active or passive ROM. Signs of 

inflammation in the joints are absent. When asked to identify the location 

of their pain, patients typically indicate the soft tissues and not the 

joints. 

Low-dose glucocorticoids are the treatment of choice for PMR (eg, 

prednisone 10-20 mg daily).  Rapid and thorough relief of symptoms is 



expected, and failure to improve rapidly on prednisone should call the 

diagnosis into question.  PMR is frequently associated with giant cell 

arteritis (GCA), also known as temporal arteritis.  Symptoms of GCA 

include headache, jaw claudication, vision loss, or tenderness over the 

temporal artery.  If GCA is suspected, patients should be considered for an 

expedited temporal artery biopsy and receive significantly higher doses of 

glucocorticoids (eg, prednisone 40-60 mg or higher daily). 

……………… 

NSAIDs are occasionally useful in PMR for mild breakthrough discomfort 

or minor relapse of symptoms while tapering glucocorticoids.  However, 

they are much less effective than glucocorticoids for initial management 

and are not recommended. 

GIANT CELL 
ARTERITIS (GCA) 

GCA is also known as temporal arteritis. Manifestations include headache, 

jaw claudication, muscle fatigue, weight loss, and visual disturbance. On 

examination, patients have scalp tenderness and a decreased pulse over 

the temporal artery, which may have a cord-like feel.  Many patients with 

GCA have associated polymyalgia rheumatica, with morning stiffness 

affecting the shoulders and hips. The erythrocyte sedimentation rate is 

generally markedly elevated (eg, >50 mm/hr). 

A feared complication of GCA is permanent vision loss, which can develop 

in up to 20% of patients and is often sudden, painless, and irreversible.  It 

is often due to anterior ischemic optic neuropathy from the 

arteritis.  Another recognized complication, which has also been noted in 

10%-20% of patients, is aortic aneurysm due to large-vessel 

involvement.  Patients with aortic aneurysm are typically followed with 

serial imaging studies. 

………… 

Chronic lymphocytic leukemia is the most common form of leukemia in 

older individuals.  The presentation is very insidious.  Although the exact 

etiology is unclear, certain chromosomal abnormalities can predispose 

individuals to this condition. 

Radiation to the thyroid region predisposes to the development 

of hypothyroidism. 

Ulcerative colitis is an inflammatory bowel disease involving the large 

intestine.  It is more common among Ashkenazi Jews, and those with a 

positive family history. 

Important causes of membranous glomerulonephritis (MGN) include HBV 

HCV, syphilis, gold, penicillamine, SLE, and RA. Many patients have no 

predisposing factors. 



FIBROMYALGIA 
Distinguishing features of fibromyalgia, polymyositis & polymyalgia rheumatica 

 Clinical features Diagnosis 

Fibromyalgia 

• Young to middle-aged 

women 

• Chronic widespread pain 

• Fatigue, impaired 

concentration 

• Tenderness at trigger 

points (eg, mid trapezius, 

costochondral junction) 

• ≥3 months of symptoms 

with widespread pain 

index or symptom 

severity score 

• Normal laboratory studies 

Polymyositis 

  

• Proximal 

muscle weakness (eg, 

increasing difficulty 

climbing upstairs) 

• Pain mild/absent 

• Elevated muscle 

enzymes (eg, creatine 

kinase, aldolase, AST)   

• Autoantibodies (ANA, anti-

Jo-1) 

• Biopsy: Endomysial 

infiltrate, patchy necrosis 

Polymyalgia 

rheumatica 

• Age >50 

• Systemic signs & 

symptoms 

• Stiffness > pain in 

shoulders, hip girdle, neck 

• Association with giant cell 

(temporal) arteritis 

• Elevated ESR, C-reactive 

protein 

• Rapid improvement with 

glucocorticoids 

ANA = antinuclear antibody; AST = aspartate aminotransferase; ESR = erythrocyte 

sedimentation rate. 

Fibromyalgia (FM) occurs most commonly in young to middle-aged 

women and presents with widespread pain, fatigue, and cognitive/mood 

disturbances. Patients have a fairly normal physical examination except 

for trigger point tenderness in areas such as the mid trapezius, lateral 

epicondyle, costochondral junction, and greater trochanter.  Patients 

perceive that their pain and fatigue worsen acutely after exercise, although 

a regular, incremental, low-impact exercise regimen (eg, fast walking, 

swimming, water aerobics) can improve pain and provide long-term 

benefit. 

Widespread pain index (score 0-19) Symptom severity scale (score 0-12) 

• Neck 

• Jaw (left & right) 

• Shoulder (left &right) 

• Upper arm (left & right) 

• Lower arm (left & right) 

• Chest 

• Abdomen 

• Fatigue (0-3)* 

• Waking unrefreshed (0-3) 

• Cognitive symptoms (0-3) 

• Somatic symptoms 

       0 = None 

       1 = Few 

       2 = Moderate 



• Upper back 

• Lower back 

• Hip (left & right) 

• Upper leg (left & right) 

• Lower leg (left & right) 

       3 = Many 

 

  

*0 = no problem; 1 = slight; 2 = moderate; 3 = severe. 

The diagnosis of FM is primarily based on history and examination 

findings.  Revised 2010 American College of Rheumatology criteria 

suggest using the widespread pain index and symptom severity score for 

diagnosis, as these reflect the cognitive and somatic symptoms of the 

disorder better than criteria based on trigger points.  Laboratory tests, 

including inflammatory (eg, ESR, CRP] and serologic (eg, RF, ANA) markers, 

are typically normal. 

………… 

Although polymyalgia rheumatica (PMR) occurs at age >50 and can cause 

acute or subacute pain, it more commonly causes stiffness of the 

shoulders (~75%-90%) and pelvic girdle. Patients may have focal 

tenderness due to bursitis or synovitis; however, true muscle 

tenderness is unusual. Giant cell (temporal) arteritis frequently occurs in 

association with PMR and presents with headache, jaw claudication, and 

visual disturbances. Inflammatory markers are almost always elevated in 

these disorders, with SN of CRP approaching 100%. 

Polyarteritis nodosa (PAN) presents with systemic symptoms, skin findings 

(eg, livedo reticularis, purpura), kidney disease, abdominal pain, and 

muscle aches or weakness.  CRP is usually elevated. 

Polymyositis is characterized by symmetrical proximal muscle weakness 

and elevated muscle enzymes (eg, creatine kinase, aspartate 

aminotransferase, aldolase).  Pain is generally absent or mild. 

Seronegative spondyloarthropathies (eg, ankylosing spondylitis) are most 

common in men age 15-35 and rarely present at age >45.  Erythrocyte 

sedimentation rate and CRP are frequently elevated.  Back pain in these 

disorders is typically worse with rest and better with activity, in contrast to 

FM, in which pain is acutely worse with exercise and only gradually 

diminishes with a regular exercise regimen. 

MIXED 
CONNECTIVE 

TISSUES DISEASE 
(MCTD) 

Mixed connective tissue disease 

Definition 

Autoimmune disorder with variable features of: 

• Systemic lupus erythematosus 

• Systemic sclerosis 

• Polymyositis 



Clinical features 

• Raynaud phenomenon* 

• Hand/finger swelling* 

• Arthritis/synovitis* 

• Inflammatory myopathy* 

• Pulmonary hypertension 

• Malar or discoid rash 

• Mild CNS and/or renal disease 

Laboratory 

findings 

• Anti-U1 ribonucleoprotein 

• Antinuclear antibody 

• Rheumatoid factor, anti-cyclic citrullinated peptide 

• Elevated creatine kinase 

• Anemia/cytopenias 

CNS = central nervous system. 

*Diagnostic criteria. 

Mixed connective tissue disease (MCTD) is an autoimmune disorder 

characterized by variable clinical features of systemic lupus erythematosus 

(SLE), systemic sclerosis (SSc), and polymyositis.  Its incidence is highest in 

young women.  Patients may initially have systemic symptoms (eg, fever, 

fatigue), and the distinctive overlap features of SLE, SSc, and polymyositis 

typically appear sequentially over time.  The most important diagnostic 

manifestations include Raynaud phenomenon, swelling of the fingers 

and hands, inflammatory arthritis (resembling RA), 

and myositis (histopathologically identical to polymyositis).  Patients may 

develop a malar rash or discoid plaques resembling SLE, but renal and 

CNS manifestations (eg, cranial neuropathies) are generally mild.  The 

course of MCTD is variable, and PHTN is the MCC of death. 

The most important serologic marker for MCTD is autoantibodies for U1 

ribonucleoprotein (anti-U1 RNP), which has high sensitivity and 

specificity.  Other markers (eg, antinuclear antibodies, rheumatoid factor) 

may also be positive.  Treatment includes systemic glucocorticoids and 

corticosteroid-sparing agents (eg, methotrexate). 

……………… 

Arthritis associated with inflammatory bowel disease can manifest as 

large-joint oligoarthritis, symmetric small-joint arthritis, or spondylarthritis 

and is associated with HLA-B27 and HLA-DR103.   

Thrombotic thrombocytopenic purpura (TTP) is usually due to an acquired 

autoantibody to ADAMTS13, a plasma protease that cleaves von 

Willebrand factor off the endothelial surface.  It is often idiopathic but can 

be triggered by infections (eg, HIV), malignancy, or 

medications.  Although TTP is a rare complication of some autoimmune 



conditions (especially SLE), patients with MCTD are more likely to develop 

polymyositis than TTP. 

TAKAYASU 
ARTERITIS 

A patient with 

exertional arm pain 

(likely claudication), 

systemic symptoms, 

and pulse deficits has 

typical features 

of Takayasu 

arteritis, a chronic 

large artery vasculitis 

that predominantly 

affects Asian women 

age <40. It primarily 

involves 

the aorta and its 

branches and is 

characterized by 

mononuclear 

infiltrates and 

granulomatous inflammation of the vascular media, leading to arterial wall 

thickening with aneurysmal dilation or narrowing and occlusion. 

Initial symptoms are nonspecific (eg, fever, arthralgias, weight loss).  As 

the disease progresses, vascular involvement with arterio-occlusive 

manifestations (eg, claudication, 

distal ulcers) may develop, particularly 

in the upper extremities. Examination 

findings include blood pressure 

discrepancies, pulse deficits, and 

bruits. Patients commonly 

have anemia and elevated 

inflammatory markers (eg, ESR, 

CRP). CXR can reveal aortic dilation 

and a WIDENED 

mediastinum, and CT and MRI may 

reveal thickening of large artery walls and narrowing of the arterial lumen. 

Initial treatment includes systemic glucocorticoids. 

……………….. 

Aortic coarctation can cause pulse deficits and BP discrepancies but is 

more likely to be found in the LOWER rather than the upper 

extremities.  Also, coarctation is more commonly diagnosed in neonates 



and young children and is not typically associated with constitutional 

symptoms or elevated inflammatory markers. 

GCA is a large artery vasculitis similar to Takayasu arteritis.  However, it 

occurs almost exclusively in patients age >50.  Typical findings include 

temporal or scalp tenderness, and most patients have chronic pain and 

stiffness of the shoulders and hips (ie, polymyalgia rheumatica). 

Thromboangiitis obliterans (Buerger disease) occurs primarily in men who 

are heavy smokers.  Findings include superficial thrombophlebitis and 

ischemia and gangrene of the digits. 

OSTEOPOROSIS 
Osteoporosis risk factors 

Nonmodifiable Modifiable 

• Advanced age 

• Postmenopausal 

• Low body weight 

• White or Asian ethnicity 

• Malabsorption disorders 

• Hypercortisolism, 

hyperthyroidism, hyperpa

rathyroidism 

• Inflammatory disorders 

(eg, rheumatoid arthritis) 

• Chronic liver or renal dise

ase 

• Smoking 

• Excessive alcohol intake 

• Sedentary lifestyle 

• Medications (eg, 

glucocorticoids, 

anticonvulsants) 

• Vitamin D deficiency, 

inadequate calcium intake 

• Estrogen deficiency (eg, 

premature menopause, 

hysterectomy/ 

oophorectomy) 

A patient has multiple risk factors for osteoporosis, including age >65 and 

smoking.  In addition, prior hysterectomy is associated with a small 

increase in risk, which rises significantly if the ovaries are also removed.  In 

light of this, she should be screened with dual-energy x-ray 

absorptiometry (DEXA) of the spine and hips.  By convention, 

osteoporosis is defined as bone density >2.5 SDs below the mean for a 

young adult at peak bone density (ie, T score <-2.5) and is associated 

with an increased risk of fracture.  The term osteopenia is used when the 

T score is between -1 and -2.4. 

Many expert groups, including the United States Preventive Services Task 

Force, recommend one-time DEXA screening for osteoporosis 

in allwomen age >65, as well as for women age <65 who have 

an equivalent risk of osteoporotic fracture.  The risk can be estimated 

using the FRAX fracture risk assessment tool.  Recommendations for 



repeat screening in patients with normal initial DEXA results are not well 

established. 

Equivalent risk?? 

 

 

 

FRAX assessment tool 

The FRAX risk calculator is an online assessment tool developed by the World Health 

Organization to estimate the 10-year risk of fracture in patients with 

osteopenia/osteoporosis.  It is available at http://www.shef.ac.uk/FRAX/tool.jsp 

The following variables are included in estimating fracture risk: 

• Age 

• Sex 

• Weight 

• Height 

• Previous fracture history 

• Smoking status 

• Glucocorticoid use 

• Rheumatoid arthritis history 

• Secondary causes of osteoporosis 

• Alcohol use 

• Bone mineral density at the femoral neck 

……………. 

Annual low-dose chest CT in patients age 55-80 with a >30 pack-year 

smoking history (who are currently smoking or quit within the last 15 

years) has been shown to reduce lung cancer mortality.  However, chest x-

ray does not improve survival and is not recommended. 

Pap tests for cervical cancer screening are recommended every 3 years in 

women age 21-65 (or every 5 years in women age 30-65 if combined with 

testing for human papillomavirus).  Further Pap tests are not necessary for 

women age >65 or for those who have had their cervix removed for a 

reason other than cancer. 

X-rays of the pelvis and spine may reveal signs of osteopenia, 

osteoporosis, or vertebral compression fractures.  However, x-rays 

are less sensitive and specific than DEXA, and do not provide 

quantitative data to follow the course of disease.  Serum calcium and 

phosphorus are normal in the vast majority of patients with 

osteoporosis.  Measurement of these electrolytes is not useful for 

screening purposes. 

 

http://www.shef.ac.uk/FRAX/tool.jsp


US-MLE Step 2 CK – UW Explanations/Tables 

OBSTETRICS & GYNECOLOGY 

PREGNANCY, CHILDBIRTH, & PUERPERIUM (OBSTETRICS) 
CONTRACEPTION Depot medroxyprogesterone acetate (DMPA) is administered intramuscularly every 3 

months to prevent pregnancy by inhibiting the release of gonadotropin-releasing 
hormone (GnRH) from the hypothalamus and suppressing ovulation. DMPA 
causes menstrual irregularities such as prolonged bleeding and/or spotting, especially 
during the first 6 months of use. About 50% of women have amenorrhea after 1 year of 
use. Less common side effects include weight gain, fatigue, nausea, and breast 
tenderness. Women with these symptoms typically experience them throughout DMPA 
use. 

Acute onset of symptoms, absence of menses for >1 month, and mistiming of a 
subsequent injection raise suspicion for pregnancy.  The next step to confirm this is a 
urine pregnancy test. 

………….. 

If the patient cannot tolerate contraceptive side effects, continuing the method may 
result in poor compliance and increase 
the risk of unintended pregnancy. 

TSH, FSH, and prolactin levels are 
measured in the evaluation of 
secondary amenorrhea (absence of 
menses >3 months). Although fatigue 
and weight gain can result from 
hypothyroidism, pregnancy must be 
ruled out first. 

If pregnancy is ruled out, an alternate 
method of contraception with a better 
side effect profile (eg, non-hormonal 
copper intrauterine device [IUD]) 

should be offered.  The subdermal progestin implant is not a good option for such 
patients as it has similar side effects to D(MPA) of irregular menses and breast 
tenderness. 



The choice of postpartum contraception is based on time from delivery, breastfeeding 
status, patient-specific risk factors, and desire for future fertility.  In patients who are <1 
month postpartum, estrogen-containing contraceptives are avoided because they 
increase the risk of thromboembolism (due to estrogen-induced hypercoagulability) and 
can negatively affect breastfeeding. 

Nonhormonal (eg, copper-containing intrauterine device [IUD]) and progestin-only 
contraception methods are preferred in patients <1 month postpartum and 
breastfeeding.  However, in a patient with heavy menstrual bleeding complicated by 
anemia, the copper-containing IUD may increase menstrual bleeding and worsen her 
preexisting anemia.  In contrast, progestin-only contraception methods help to decrease 
menstrual bleeding while also providing contraception. 

In a patient who desires reliable contraception to avoid another short-interval 
pregnancy, the best contraceptive option is the subdermal progestin-releasing implant, 
a long-acting, reversible contraceptive that has high efficacy (>99%) for pregnancy 
prevention.  It does not increase thromboembolic risk or affect breastfeeding and can be 
inserted immediately postpartum and kept in place for up to 3 years.  In addition, it 
decreases menstrual bleeding in 50% of patients and causes amenorrhea in 20%. 

……………. 

Condoms and the diaphragm are barrier methods of contraception that do not affect 
thromboembolic risk or breastfeeding.  However, they have poor contraceptive 
efficacy (82%). 

Endometrial ablation can treat heavy menstrual bleeding; however, it is not indicated for 
contraception and is contraindicated in patients who desire future fertility.  Although 
pregnancy is less likely after this procedure, it remains possible and is associated with 
obstetric complications (eg, placenta accreta). 

Progestin-only oral contraceptives do not affect breastfeeding or thromboembolic 
risk.  However, they are less effective (91%) for pregnancy prevention than the 
subdermal progestin-releasing implant due to high rates of user error and short 
medication half-life (which requires that the pill be taken at the same time daily to be 
effective). 

OHSS 
Ovarian hyperstimulation syndrome 

Pathophysiology 
• ↑ hCG enhances ovarian vascular permeability 
• Acute fluid shift to extravascular space 

Clinical features 

• Ascites 
• Respiratory distress 
• Hemoconcentration 
• Hypercoagulability 
• Electrolyte imbalances 
• Multiorgan failure (eg, renal failure) 
• Disseminated intravascular coagulation 



Evaluation 

• Fluid balance monitoring 
• Serial CBC, electrolytes 
• Serum hCG 
• Pelvic ultrasound 
• Chest x-ray 
• Echocardiography 

Management 
• Correct electrolyte imbalances 
• Paracentesis &/or thoracentesis 
• Thromboembolism prophylaxis 

CBC = complete blood count. 

A patient has ovarian hyperstimulation syndrome (OHSS), a rare but life-threatening 
complication of ovulation induction.  Ovulation trigger agents (eg, hCG injection) 
stimulate artificial maturation of multiple ovarian follicles in patients undergoing 
infertility treatment and can cause an exaggerated ovarian response (eg, bilateral 
enlarged, cystic ovaries with multiple follicles) as well as overexpression of vascular 
endothelial growth factor (VEGF), causing increased vascular permeability and capillary 
leakage.  This causes massive extravascular fluid shifts (eg, third spacing) and VEGF 
leakage into the intraperitoneal cavity, leading to ascites and abdominal distension. 

Affected patients typically develop OHSS 1-2 weeks after ovulation induction.  Symptoms 
include nausea, vomiting, and abdominal pain.  Other features include pleural 
effusions (eg, tachypnea, decreased breath sounds) and intravascular volume 
depletion (eg, tachycardia, hemoconcentration, leukocytosis) due to third spacing, which 
in severe cases can result in thromboembolism, renal failure, and death. 

………………. 

Drug-induced anaphylaxis can present with shock and third spacing due to massive mast 
cell degranulation.  However, symptom onset is typically within minutes.  In addition, 
patients with anaphylaxis typically have skin changes (eg, hives) or bronchospasm (eg, 
wheeze), not ascites or bilateral enlarged, cystic ovaries. 

An ectopic pregnancy can present with pain, abdominal free fluid, and a positive β-hCG 
test; however, patients have unilateral adnexal findings (eg, hypervascular mass) and 
anemia rather than bilateral adnexal cysts and hemoconcentration.   

Epithelial ovarian cancer can cause abdominal pain, ascites, and distension.  However, 
patients typically have gradual onset of symptoms and a unilateral adnexal mass, not 
bilateral enlarged, cystic ovaries. 



A hydatidiform mole can cause bilateral ovarian cysts (ie, theca lutein cysts) and a 
positive β-hCG test; however, patients typically have a markedly enlarged uterus (size 
> gestational age).   

Polycystic ovary syndrome (PCOS) can cause infertility and bilateral ovarian 
cysts.  However, it does not cause acute third spacing (eg, ascites) or intravascular 
volume depletion (eg, hemoconcentration). 



PHYSIOLOGIC 
CHANGES IN 
PREGNANCY 

Pregnancy causes many normal physiological changes (Table).  Progesterone rises 
significantly during the first trimester and changes the homeostatic set points in the 
medullary respiratory centers of the brain. Progesterone also directly stimulates the 
respiratory centers to increase ventilation. The medulla is thought to become more 
sensitive to changes in PaCO2 and responds with an exaggerated respiratory effort. 

The normal hyperventilation of pregnancy is characterized by increased tidal volume, 
increased minute ventilation, and chronic respiratory alkalosis. The increased minute 
ventilation increases the PaO2 (usually to 100-110 mm Hg) to meet the metabolic 
demands of pregnancy. The respiratory alkalosis usually lowers the PaCO2 to 27-32 mm 
Hg. As the progesterone concentration increases during the later stages of pregnancy, 
there is increased pH to 7.40-7.45 with some metabolic compensation with decreased 
serum HCO3. 

……………… 

Anemia in pregnancy is defined by the Centers for Disease Control and Prevention as 
hemoglobin <11 g/dL in the 1st and 3rd trimesters and <10.5 g/dL in the second. Severe 
anemia can lead to poor tissue perfusion with lactic acidosis and an anion gap metabolic 
acidosis (AGMA).   



Hyperemesis gravidarum usually occurs early in pregnancy (not in the 3rd trimester) and 
presents with significant vomiting leading to volume depletion and a hypochloremic 
metabolic alkalosis (increased bicarbonate). 

Preeclampsia commonly presents after 20 weeks gestation with proteinuria or evidence 
of end-organ damage. Patients typically develop severe hypertension, headaches, 
nausea/vomiting, and vision problems (eg, blurry vision). Laboratory studies usually show 
thrombocytopenia, elevated liver enzymes, microangiopathic hemolytic anemia (MiHA), 
and elevated creatinine >1.1 mg/dL. 

Pregnancy is a prothrombotic state that can increase risk of deep venous thrombosis 
(DVT) and/or pulmonary embolism (PE). PE usually presents with hypoxia, tachypnea, 
and respiratory alkalosis.  

Renal & urinary changes in normal pregnancy 

Physiologic changes 
• ↑ Renal blood flow 
• ↑ Glomerular filtration rate 
• ↑ Renal basement membrane permeability 

Laboratory findings 
• ↓ Serum BUN 
• ↓ Serum creatinine 
• ↑ Renal protein excretion 

BUN = blood urea nitrogen. 

In pregnancy, both cardiac output and blood volume increase because the cardiovascular 
system adapts to rising metabolic demands and prepares for expected blood loss from 
delivery.  As a result, other maternal organ systems also adapt and compensate 
with physiologic changes in pregnancy. 

The maternal renal system experiences greater renal blood flow (perfusion) and 
individual glomeruli filter greater volumes of plasma (ie, increased glomerular filtration 
rate).  Maternal production of blood urea nitrogen and creatinine stays relatively 
constant; however, due to the increased glomerular filtration rate, measured serum 
levels are decreased.  A serum creatinine of 1.2 mg/dL, for example, may be the upper 
limit of normal in a nonpregnant patient but represents marked renal insufficiency in a 
pregnant patient (normal: 0.4 to 0.8 mg/dL).  An additional renal adaptation in pregnancy 
is greater renal basement membrane permeability, resulting in increased urinary protein 
excretion. 

Due to the increase in renal function during pregnancy, patients on medications that are 
renally excreted require close monitoring and dose adjustments as necessary. 

…………………. 

Pregnancy is associated with leukocytosis, possibly due to inflammation.  However, 
marked bandemia or elevated lymphocyte counts are abnormal and require 
further workup. 



Increased, not decreased, urinary protein excretion of up to 300 mg/day occurs in 
pregnancy due to increased renal basement membrane permeability.  Therefore, urine 
dipsticks positive for trace protein are normal in pregnancy. 

During pregnancy, total blood volume expands.  However, plasma volume increases out 
of proportion to red blood cell mass, causing a mild physiologic decrease in hemoglobin 
concentration.  Laboratory definitions for anemia vary by trimester: <11 g/dL in the first 
and third trimesters and <10.5 g/dL in the second trimester.  This dilutional anemia 
protects the mother in case of postpartum hemorrhage. 

Platelet counts are typically normal or decreased, not increased, in pregnancy.  Some 
patients acquire gestational thrombocytopenia (<100,000/mm3 but >70,000/mm3), which 
does not require further evaluation because it spontaneously resolves after delivery. 

A patient has nonspecific, 
common symptoms of 
pregnancy including urinary 
frequency, nocturia, back 
pain, and round ligament 
pain (ie, sharp groin 
pain). Even if examination 
is benign and laboratory 
results are normal for 
pregnancy, a renal 
ultrasound can be 
performed due to recurrent 
nephrolithiasis. The renal 
ultrasound findings of 
bilateral kidney 
enlargement and bilateral 
dilation of the renal 
pelvises and proximal 
ureters are consistent 
with physiologic 
hydronephrosis of 
pregnancy. 

During pregnancy, kidney 
enlargement occurs because there is an increase in maternal blood volume that requires 
increased renal filtration, resulting in greater renal vasculature and interstitial 
tissue.  Hydronephrosis begins during the first trimester as high progesterone levels 
cause ureteral dilation and decreased peristalsis.  Hydronephrosis becomes more 
pronounced in the second and third trimesters as uterine enlargement compresses the 
ureters at the pelvic brim, which results in dilation of the proximal ureters and bilateral 
hydronephrosis.  Right hydronephrosis is often more pronounced due to dextrorotation 
of the uterus, which causes increased compression of the right ureter.  Unlike pathologic 
hydronephrosis (eg, secondary to obstruction or infection), physiologic hydronephrosis 
of pregnancy requires no additional management. 



……………… 

Ureteral stents and nephrostomy tubes are inserted when the etiology of 
hydronephrosis is ureteral blockage (eg, nephrolithiasis).  Obstruction usually presents 
with microscopic hematuria and unilateral imaging findings (eg, visible stone, unilateral 
hydronephrosis).   

Disorders of bladder outlet obstruction are treated with Foley catheter placement.   

Urodynamic testing is performed to evaluate mixed urinary incontinence (eg, urgency 
and stress) outside of pregnancy.  Urinary frequency and nocturia are normal in 
pregnancy due to bladder compression by the uterus and nighttime shifting of edema 
back into circulation. 

Maternal cardiopulmonary adaptations to pregnancy 

Maternal 
adaptations 

• Cardiac 
o ↑ Cardiac output  
o ↑ Plasma volume 
o ↓ Systemic vascular resistance (SVR) 

• Respiratory 
o ↑ Tidal volume (TV) 
o ↓ Functional residual capacity (FRC; elevation of 

diaphragm) 

Clinical 
manifestations 

• Peripheral edema 
• ↓ Blood pressure (BP) 
• ↑ Heart rate (HR) 
• Systolic ejection murmur (SEM) 
• Dyspnea 

Pregnancy causes maternal hemodynamic changes that include an increase in cardiac 
output and plasma volume as well as a decrease in SVR and BP.  The increased cardiac 
output results from an increase in stroke volume (SV) in early pregnancy and a faster 
heart rate (FHR) in late pregnancy and is frequently accompanied by a SEM. The plasma 
volume expansion can cause peripheral edema. 

Dyspnea is also common due to respiratory adaptations to pregnancy. Progesterone 
induces increased minute ventilation through an increase in tidal volume, but the 
respiratory rate is unchanged. The enlarging uterus causes the diaphragm to be elevated, 
resulting in decreased FRC. 

Nocturnal leg pain is also common due to muscle cramping from lactic and pyruvic acid 
accumulation. Reassurance and routine prenatal care are indicated for this patient, who 
is experiencing normal manifestations of physiologic adaptations to pregnancy. 

…………………… 

A 24-hour urine collection for total protein is part of the evaluation for preeclampsia, the 
cardinal features of which include hypertension, edema, and pathologic proteinuria. If a 



normotensive patient has trace protein on urinalysis this is a normal finding in pregnancy 
due to increased urinary protein excretion. It results from an increase in the glomerular 
filtration rate and the permeability of the glomerular basement membrane. 

A chest x-ray would be helpful in the diagnosis of pulmonary edema, which typically 
presents with orthopnea, cough, and rales on pulmonary auscultation. 

CT pulmonary angiography (CTPA) is the gold standard for diagnosis of a pulmonary 
embolism (PE). Although pregnancy increases PE risk, the absence of tachypnea, pleuritic 
chest pain, cough, and calf tenderness makes evaluation for PE unnecessary. 

Doppler ultrasound is used to evaluate for DVT, which typically presents with unilateral 
calf or thigh pain, swelling, and redness. Bilateral calf pain that is relieved by massage is 
not consistent with DVT. 

An echocardiogram would be indicated to evaluate for peripartum cardiomyopathy, 
which may cause peripheral edema and dyspnea. However, the absence of cough, 
hemoptysis, and a holosystolic mitral regurgitation murmur makes further workup 
unnecessary. 

LOW BACK PAIN 
DURING 

PREGNANCY 

Low back pain during pregnancy 

Etiology 
• Enlarged uterus → exaggerated lordosis 
• Joint/ligament laxity from ↑ progesterone/relaxin 
• Weak abdominal muscles → decreased lumbar support 

Risk factors 

• Excessive weight gain 
• Chronic back pain  
• Back pain in prior pregnancy 
• Multiparity 

Imaging • Not indicated 

Management 
• Behavioral modifications 
• Heating pads 
• Analgesics  

Low back pain is common in pregnancy, especially in the third trimester.  Contributing 
factors include exaggerated lordosis and altered posture due to the enlarging uterus, 
weakness of the abdominal muscles, and increased joint/ligamentous laxity.  Additional 
risk factors include multiparity, back pain with prior pregnancy, and excessive weight 
gain.  A history of neuraxial anesthesia does not increase the risk of long-term back pain. 

Back pain during pregnancy typically manifests as mechanical back pain (ie, achy pain 
that is worse with activity and relieved with rest).  However, pregnant patients should be 
assessed for nonmechanical causes of pain (eg, preterm labor, 
pyelonephritis).  Worrisome features include fever, neurologic deficits (eg, bowel or 
bladder incontinence), and recent epidural anesthesia.  Constant, nonpositional, 
nocturnal pain suggests possible malignancy or epidural abscess; however, in pregnant 
women, nocturnal position-dependent pain is common and usually benign. 



Patients with no concerning findings, can be given reassurance that the back pain is 
normal and will resolve postpartum.  Conservative management includes behavioral 
modifications (eg, wearing supportive shoes, using a firm mattress) and exercise; heating 
pads and massage are also beneficial. 

……………….. 

An epidural corticosteroid injection can provide short-term relief for chronic radicular 
pain (ie, unilateral pain radiating below the knee along the sciatic nerve) related to a 
herniated disk.  However, disk herniation with lumbosacral radiculopathy is uncommon 
in pregnancy.  Epidural injections are not recommended for mechanical back pain. 

MRI is the preferred imaging modality for pregnant women with back pain but is usually 
needed only when there are associated neurologic deficits or features of infection (eg, 
fever) or malignancy (eg, unexpected weight loss, history of malignancy).  Minor 
pregnancy-related symptoms (eg, urinary frequency, edema) are common and do not 
require imaging. 

Strict bed rest is rarely recommended in pregnancy due to the increased risk of 
thromboembolism and decreased bone mineral density.  In addition, prolonged bed rest 
can lead to physical deconditioning and exacerbate back pain. 

Acetaminophen is generally considered safe during pregnancy, although its effectiveness 
in low back pain is limited.  However, nonsteroidal anti-inflammatory drugs are avoided 
in the first and third trimesters.  Opioids are also generally avoided in pregnancy. 

PREGNANCY AND 
EXERCISE 

Pregnancy & exercise 

Absolute 
contraindications 

• Amniotic fluid leak 
• Cervical incompetence 
• Multiple gestation 
• Placenta abruption or previa 
• Premature labor 
• Preeclampsia/gestational HTN 
• Severe heart or lung disease 

Unsafe 
activities 

• Contact sports (eg, basketball, ice hockey, soccer) 
• High fall risk (eg, downhill skiing, gymnastics, 

horseback riding) 
• Scuba diving 
• Hot yoga 

Exercise is encouraged in normal, uncomplicated pregnancies to prevent excessive 
weight gain and improve or maintain overall fitness and well-being.  Exercise is also 
associated with a decreased risk of gestational diabetes mellitus (GDM) and faster 
recovery from vaginal and cesarean delivery. 20-30 minutes of moderate-intensity 
exercise on most or all days of the week is recommended.  Patients who are exercising 
at moderate intensity should be able to engage in normal conversation during the 
activity. 



Although exercise generally is not associated with fetal abnormalities, it is 
contraindicated in women at risk for preterm delivery and those with preeclampsia or 
severe cardiopulmonary disease.  Other precautions include avoidance of dehydration, 
which can cause contractions, and avoidance of prolonged periods of lying supine, 
which are associated with decreased venous return and placental perfusion.  Patients 
should STOP exercising if symptoms such as vaginal bleeding, leakage of fluid, 
contractions, or chest pain develop. 

In addition, exercise that places pregnant patients at risk of blunt trauma or 
falling should be avoided.  Examples of high-risk activities include contact sports, 
gymnastics and skiing.  Swimming, walking and jogging are excellent, low-impact 
activities for pregnant women, but this patient can continue her current regimen of 
jogging as the risk of falling is low. 



TWIN-TWIN 
TRANSFUSION 

SYNDROME (TTTS) 

Twin gestations are at increased risk for many pregnancy complications.  This risk is 
further stratified based on the chorionicity (number of placentas) and amnionicity 
(number of amniotic sacs) of the gestation. Monochorionic diamniotic twins (1 placenta, 
2 amniotic sacs) diagnosis is based on 2 embryos, a single placenta, and a thin intertwin 
membrane (composed of 2 amniotic sacs) that meets the placenta at a 90-degree angle 
("T sign").  In patients who appear to have a single placenta, the base shape of the 
intertwin membrane distinguishes between a monochorionic ("T sign") and fused 
dichorionic ("lambda sign") gestation. 



 

Monochorionic twins are at risk for twin-twin transfusion syndrome (TTTS), a 
complication that can result in heart failure and fetal/neonatal mortality in both 
twins.  In TTTS, unbalanced arteriovenous anastomoses are present between the shared 
placental vessels that supply the twins.  Because of these anastomoses, blood from the 
placental arteries (high resistance/pressure) of one twin (donor) is shunted into the 
placental veins (low resistance/pressure) of the other twin (recipient).  The shunting of 
blood away from the donor twin causes anemia that leads to renal failure (RF), 
oligohydramnios (Oha), low-output heart failure, (LOHF) and fetal growth restriction 
(FGR). In contrast, the shunting of blood toward the recipient twin causes polycythemia, 
which leads to polyhydramnios (Pha), cardiomegaly, high-output heart failure (HOHF), 
and hydrops fetalis. Both twins are at risk for intrauterine and neonatal death. 

Mild TTTS is expectantly managed with serial ultrasounds to evaluate for worsening 
clinical features. Moderate-to-severe cases are treated with laser coagulation of the 
placental anastomoses. 



……………………………. 

In monozygotic twins, 
placentation type is 
determined by timing 
of the 
twinning.  Twinning 
that occurs shortly 
after fertilization 
yields a dichorionic 
diamniotic 
gestation.  In contrast, 
the incomplete 
division (ie, fission) 
that can lead to 
conjoined twins occurs 
later in development 
and yields a 
monochorionic 
monoamniotic 
gestation.  Because 
the twins are in the 

same sac, monochorionic monoamniotic gestations can be complicated by cord 
entanglement.   

Risk factors for placenta accreta, implantation of the placenta directly into the 
myometrium, include placenta previa and prior uterine surgery (eg, cesarean delivery, 
myomectomy). 

Twins are at increased risk of placenta previa (placental tissue that covers the internal 
cervical os). 

ILLICIT DRUG 
ABUSE DURING 

PREGNANCY 

Illicit drug abuse in pregnancy 

Risk factors 
• Adolescent pregnancy 
• Late/noncompliant prenatal care 
• Inadequate pregnancy weight gain 

Obstetric 
complications 

• Spontaneous abortion 
• Preterm birth 
• Preeclampsia 
• Abruptio placentae 
• Fetal growth restriction (FGR) 
• Intrauterine fetal demise (IUFD) 

Vaginal bleeding, a closed cervix, and a viable fetus on ultrasound is a presentation 
consistent with a threatened abortion; spontaneous abortion is a complication 
of amphetamine abuse. Although amphetamines cross the placenta, they are not linked 
to congenital structural abnormalities.  Amphetamine use during pregnancy is associated 



with fetal growth restriction (FGR), preeclampsia, abruptio placentae, preterm 
delivery, intrauterine fetal demise (IUFD), and an increased risk of maternal mortality. 

Illicit drug use during pregnancy is common and is associated with adolescent pregnancy, 
late initiation of prenatal care, noncompliance, and poor pregnancy weight gain. Because 
illicit drug use in pregnancy is associated with an increased risk of obstetric complications 
and long-term complications in offspring (eg, cognitive delay), ALL patients should be 
screened for illicit drug use at the initial prenatal visit.  Patients with positive screening 
should be followed with serial urine drug tests and counseled regarding options for 
managing cessation. 

…………… 

Brachial plexus injury is a complication associated with shoulder dystocia, typically the 
result of fetal macrosomia. Amphetamine use is associated with FGR. 

Cervical insufficiency is painless second-trimester cervical dilation resulting in pregnancy 
loss.  Risk factors include cervical surgery (eg, conization) and congenital abnormalities 
(eg, in utero diethylstilbestrol [DES] exposure). Threatened abortion is not associated 
with cervical insufficiency. 

Gastroschisis is associated with first-trimester use of NSAIDs. Neural tube defects (NTDs) 
are associated with folic acid deficiency. Amphetamines do not increase the risk for 

either of these structural defects. 

Risk factors for malpresentation (eg, breech, 
transverse lie) include uterine fibroids, 
placenta previa, prematurity, and multiple 
gestation, not amphetamine use. 

Polyhydramnios is associated with poorly 
controlled maternal diabetes mellitus (DM) 
and fetal anomalies that interfere with 
swallowing (eg, esophageal 
atresia).  Amphetamines do not increase the 
risk of fetal anomalies or diabetes mellitus. 

Vasa previa is associated with a low-lying 
placenta or multiple gestation.   

OSTEOGENESIS 
IMPERFECTA Type II osteogenesis imperfecta 

Pathophysiology 
• Autosomal dominant (AD) 
• Type 1 collagen defect 

Ultrasound findings 

• Multiple fractures 
• Short femur 
• Hypoplastic thoracic cavity 
• Fetal growth restriction (FGR) 



• Intrauterine demise (IUFD) 

Prognosis • Lethal 

An intrauterine fetal demise associated with growth restriction, multiple limb fractures, 
and a hypoplastic thoracic cavity is consistent with type II osteogenesis imperfecta 
(OI).  Type II OI is an autosomal dominant disorder due to defective type 1 collagen 
synthesis that results in decreased bone density and increased skeletal fragility.  This 
disorder has a varying spectrum of severity, from mild (type I), moderate (types III-IX), to 
fatal perinatal (type II) disease. 

Type II OI is typically diagnosed via antenatal ultrasound findings of multiple fractures, a 
shortened femur, a hypoplastic thoracic cage, and growth restriction.  Type II OI is lethal; 
most fetuses either die in utero, during delivery due to trauma, or shortly after delivery 
due to pulmonary hypoplasia (a complication of thoracic cavity hypoplasia).  Infants who 
survive delivery are given supportive care. 

……………. 

Achondroplasia is a non-lethal 
autosomal dominant bone 
dysplasia that presents with 
macrocephaly, frontal bossing, 
midface hypoplasia, genu varum, 
and limb shortening. 

Amniotic band sequence is 
associated with limb defects (eg, 
amputation, hand defects, 
clubfoot), craniofacial defects, 
and/or abdominal wall defects.  It 
does not present with bone 
fractures and is typically 
not lethal. 

Birth trauma is most frequently 
associated with fetal macrosomia 
and shoulder dystocia.  Birth 
trauma is typically due to shoulder 

dystocia maneuvers that can result in an isolated fracture (eg, clavicle, humerus). 

Paget disease is a bone metabolism disorder due to defective osteoclast activity.  This 
disease typically has an adult, rather than in utero, onset and presents with headaches, 
hearing loss, spinal stenosis, and osteosarcoma. 

Potter sequence is a lethal fetal anomaly that presents with pulmonary hypoplasia, limb 
deformities (eg, clubfoot, hip dislocation), and oligohydramnios.  The sequence is most 
commonly due to urinary tract abnormalities (eg, bilateral renal agenesis, polycystic 
kidney disease).  



Maternal vitamin D deficiency is associated with fetal growth restriction, not with 
fractures or intrauterine fetal demise. 

HYPERANDROGENI
SM DURING 
PREGNANCY 

Causes of hyperandrogenism in pregnancy 

Diagnosis Clinical features 

Placental 
aromatase 
deficiency 

• No ovarian mass 
• High maternal & fetal virilization risk 
• Resolution of maternal symptoms after delivery 

Luteoma 

• Solid, unilateral/bilateral ovarian masses 
• Moderate maternal virilization risk; high fetal 

virilization risk 
• Spontaneous regression of masses after delivery 

Theca lutein 
cyst 

• Cystic, bilateral ovarian masses 
• Moderate maternal virilization risk; low fetal 

virilization risk 
• Spontaneous regression of masses after delivery 

Sertoli-Leydig 
tumor 

• Solid unilateral ovarian mass 
• High maternal & fetal virilization risk 
• Surgery required (2nd trimester [T2] or postpartum) 

A patient has new-onset hyperandrogenism during pregnancy (ie, gestational 
hyperandrogenism) based on the acne and male-pattern terminal hair. Gestational 
hyperandrogenism arises from either maternal (eg, ovarian masses) or fetal (eg, 
placental aromatase deficiency) sources that result in maternal and possible fetal 
virilization. Benign ovarian tumors typically present as bilateral ovarian masses on 
ultrasound. The most common benign ovarian tumors resulting in gestational 
hyperandrogenism are luteomas of pregnancy and theca lutein cysts. 

1. Luteomas of pregnancy, often appear as solid, bilateral ovarian masses on 
ultrasound. Elevated β-hCG levels stimulate the luteoma (composed of large 
lutein cells) to release androgens, which may cause maternal virilization; some 
patients are asymptomatic. Women who develop virilization symptoms are at 
high risk of delivering a female fetus with virilization. 

2. Theca lutein cysts are cystic, bilateral ovarian masses that occur from ovarian 
hyperstimulation secondary to markedly elevated β-hCG levels (eg, hydatidiform 
mole, multiple gestation). Theca lutein cysts may cause maternal virilization; 
however, there is a low risk of female fetal virilization. 

Management of bilateral, benign ovarian masses is observation and expectant 
management, as the masses and symptoms resolve spontaneously after delivery due to 
falling β-hCG levels. 

……………….. 



Polycystic ovary syndrome (PCOS) causes hyperandrogenism, anovulation (eg, 
oligomenorrhea), and infertility in nonpregnant women. Clomiphene is a first-line 
infertility treatment in these patients but is not used during pregnancy. However, this 
diagnosis is unlikely in a pregnant patient, as the hirsutism and acne would likely predate 
the pregnancy and polycystic ovaries would likely be seen on ultrasound. 

Surgery with either an ovarian biopsy or oophorectomy may be indicated if a malignant 
ovarian tumor is suspected. Sertoli-Leydig tumors secrete testosterone, which can result 
in virilization.  In contrast to Luteomas, these tumors often appear as unilateral, solid, 
complex masses on ultrasound. 

Suction curettage is indicated if a complete hydatidiform mole is seen on ultrasound 
(eg, "snowstorm" appearance).  

Theca lutein cysts 

Presentation 
• Multilocular 
• Bilateral 
• 10-15 cm ovaries 

Pathogenesis 

• Ovarian hyperstimulation due to: 
o Gestational trophoblastic disease (GTDs) 
o Multifetal gestation 
o Infertility treatment 

Clinical course • Resolve with decreasing β-hCG levels 

A patient presents with hyperemesis gravidarum, an enlarged uterus (12-week size at 8 
weeks gestation), and bilaterally enlarged ovaries, a presentation concerning for a 
complete hydatidiform mole, a type of gestational trophoblastic disease. A complete 
hydatidiform mole results from abnormal fertilization of an empty ovum by either 2 
sperm or by 1 that subsequently duplicates its genome. The resultant gestation is 
composed of proliferative trophoblastic tissue that secretes high levels of β-hCG. The 
markedly elevated β-hCG level causes hyperstimulation of the ovaries and formation 
of theca lutein cysts, which are large, bilateral, multilocular ovarian cysts. Theca lutein 
cysts are expectantly managed as they resolve after treatment of the hydatidiform mole 
by suction curettage or hysterectomy when the β-hCG level decreases. 

…………… 



Polycystic ovarian 
syndrome (PCOS) 
is associated with 
excessive intra-
ovarian androgen 
conversion and 
presents with 
anovulatory 
oligomenorrhea, 
hyperandrogenism 
(eg, hirsutism), and 
multiple small 
ovarian cysts. 

An ectopic 
pregnancy is a 
pregnancy (eg, 
blastocyst) that 
implants outside of 
the uterus, 

typically in the fallopian tube.  Ectopic pregnancies typically present as a unilateral 
adnexal mass. 

A simple cyst occurs when a follicle fails to rupture during ovulation. Simple cysts are 
unilateral and unilocular on ultrasound. 

A benign cystic teratoma (eg, dermoid cyst) is a tumor composed of differentiated germ 
cells. Teratomas can be bilateral but have both solid and cystic components. Teratomas 
are usually asymptomatic. 



CYTOMEGALOVIR
US 

Congenital cytomegalovirus (CMV) 

Ultrasound findings 

• Periventricular calcifications 
• Ventriculomegaly 
• Microcephaly 
• Intrahepatic calcifications 
• Fetal growth restriction 
• Hydrops fetalis 

Neonatal features 

• Petechiae 
• Hepatosplenomegaly 
• Chorioretinitis 
• Microcephaly 

Long-term sequelae 
• Sensorineural hearing loss 
• Seizures 
• Developmental delay 

Cytomegalovirus (CMV) is commonly acquired via close contact with young children, and 
maternal infection can result in either a subclinical or mild febrile illness.  During this 
maternal infection, transplacental (vertical) transmission can occur and cause fetal 
infection.  CMV spreads throughout the fetus and preferentially replicates in the 
placenta, liver, and CNS, resulting in the clinical features of fetal growth restriction, an 
enlarged liver with multiple intrahepatic calcifications, and bilateral periventricular 
intracranial calcifications (ie, tissue necrosis).  Additional ultrasound findings may 
include hydrops fetalis, microcephaly, and ventriculomegaly.  Long-term sequelae 
include neurologic abnormalities, sensorineural hearing loss, seizures, and development 
delay. 

Maternal infection is diagnosed via serology, and fetal infection is diagnosed via 
amniocentesis.  Maternal antiviral therapy is not indicated as it has not been proven to 
prevent fetal infection.  Therefore, management is generally expectant; however, 
pregnancy termination may be considered for fetuses with severe congenital CMV 
infection identified early during pregnancy. 

………….. 

Listeria monocytogenes infection, which typically occurs after consumption of an 
unpasteurized dairy product, can be vertically transmitted.  However, fetal infection 
generally results in spontaneous abortion or preterm delivery of a fetus with multiple 
abscesses and granulomas (ie, granulomatous infantiseptica).  Ultrasound findings 
typically include dilated loops of bowel and ascites. 

Congenital rubella syndrome can cause fetal growth restriction and 
hepatomegaly.  However, this is unlikely in patients with a current vaccination status and 
immunity to rubella (positive IgG) on first-trimester screening. 

Congenital syphilis from a Treponema pallidum infection can cause fetal intracranial and 
intrahepatic calcifications.   



CONGENITAL ZIKA 
SYNDROME 

Congenital Zika syndrome 

Pathogenesis 
• Single-stranded RNA Flavivirus 
• Transplacental transmission to fetus 
• Targets neural progenitor cells 

Clinical 
features 

• Microcephaly, craniofacial disproportion  
• Neurologic abnormalities (eg, spasticity, seizures) 
• Ocular abnormalities 

Diagnosis 
• Neuroimaging: Calcifications, ventriculomegaly, cortical 

thinning 
• Zika RNA detection 

An infant with severe microcephaly (occipitofrontal circumference >3 standard 
deviations below the mean) likely has congenital Zika syndrome.  Zika virus can be 
transmitted via an Aedes mosquito bite or sexually transmitted from an infected 
partner.  Women infected with Zika virus are frequently asymptomatic; however, during 
pregnancy, transplacental maternal-fetal viral transmission may occur and result in fetal 
disease.  Zika virus preferentially destroys fetal neural progenitor cells, resulting in the 
abnormal brain development and neuronal destruction.  Therefore, in addition to the 
severe microcephaly, infants typically have thin cerebral cortices with 
multiple intracranial calcifications (due to tissue necrosis).  Additional clinical features 
include a closed anterior fontanelle (ie, craniosynostosis), multiple contractures, and 
hypertonicity. 

Diagnosis is confirmed with Zika virus reverse-transcriptase PCR performed in newborn 
serum, urine, or cerebrospinal fluid, and neuroimaging is performed in patients with 
confirmed disease to evaluate for abnormalities.  Management of congenital Zika 
syndrome is supportive with continued evaluation of sequelae.  Due to the risk of 
congenital Zika syndrome, precautions for pregnant women include avoiding travel to 
tropical, mosquito-infested regions. 

……………. 

Consumption of unpasteurized dairy products is a risk factor for Listeria 
monocytogenes infection and congenital toxoplasmosis (unpasteurized goat milk).  In 
utero L monocytogenes infection typically causes fetal demise or neonatal disseminated 
granulomatous disease.  Congenital toxoplasmosis can cause intracranial calcifications; 
however, patients typically have hydrocephalus (rather than microcephaly) 
and chorioretinitis. 



IMMUNIZATIONS 
Vaccines during pregnancy 

Recommended 
• Tdap 
• Inactivated influenza 
• Rho(D) immunoglobulin 

Indicated for high-
risk patients 

• Hepatitis B 
• Hepatitis A 
• Pneumococcus 
• Haemophilus influenzae 
• Meningococcus 
• Varicella-zoster immunoglobulin 

Contraindicated 

• HPV 
• MMR 
• Live attenuated influenza 
• Varicella 

HPV = human papillomavirus; MMR = measles-mumps-rubella; Tdap = tetanus 
toxoid–reduced diphtheria toxoid–acellular pertussis. 

Maternal vaccination is beneficial to both mother and fetus, and the optimal time for 
administration is prior to conception.  Vaccinations during pregnancy are indicated if the 
vaccine has minimal risk, if significant risk exists for infection exposure, and if increased 
morbidity and mortality are associated with infection.  Vaccines that are safe during 
pregnancy include immunoglobulins (eg, Rho(D) immunoglobulin), toxoids (eg, tetanus 
toxoid), and inactivated vaccines (eg, tetanus toxoid-reduced diphtheria toxoid-acellular 
pertussis [Tdap], injectable influenza virus).  Live-attenuated vaccines (eg, intranasal 
influenza) are contraindicated during pregnancy due to the theoretical risk of congenital 
infection. 

Pregnant women are at increased risk for morbidity (eg, pneumonia) and mortality from 
the seasonal influenza virus.  All pregnant women without contraindications (eg, allergic 
response to prior vaccination) should receive the influenza vaccination as soon as it 
becomes available.  The inactivated influenza vaccine is safe during every trimester of 
pregnancy and while breastfeeding.  This vaccine prevents maternal influenza-related 
illness and provides passive neonatal immunity, thereby decreasing the risk of influenza-
related illness in newborns. 

……………. 

The Haemophilus influenzae type b vaccine, an inactivated vaccine, is safe in 
pregnancy.  However, it is indicated only in unvaccinated or high-risk patients (eg, HIV, 
sickle cell disease, prior splenectomy). 

If the patient is not immune to rubella as evidenced by negative IgG and IgM serologies. 
The measles-mumps-rubella (MMR) vaccine is a live-attenuated vaccine contraindicated 



during pregnancy. Such patient should be vaccinated in the immediate postpartum 
period to prevent future infection. 

Varicella in pregnancy can be associated with maternal complications (eg, pneumonia, 
meningitis, encephalitis) and with congenital anomalies (eg, cicatricial lesions, cataracts, 
chorioretinitis).  Patients who are exposed to varicella but lack evidence of varicella 
immunity (eg, negative IgG antibody serologic testing, no history of childhood infection) 
are treated with postexposure prophylaxis.  In pregnancy, postexposure prophylaxis 
includes varicella-zoster immunoglobulin administration.  The varicella-zoster vaccine, a 
live-attenuated vaccine, is contraindicated in pregnancy.  If testing suggests 
immunity (serology with positive varicella IgG antibodies), the patient requires no 
further treatment.  



Rubella infection is typically mild and self-limiting, presenting with fever, conjunctivitis, 
nasal congestion, and a characteristic exanthema of pink maculopapules.  However, 
rubella infection during pregnancy can cause spontaneous abortion, intrauterine fetal 
demise, or congenital rubella syndrome (CRS) (eg, deafness, cardiac defects, 

hepatosplenomegaly, microcephaly, 
cataracts).  Childhood vaccination for 
rubella via the measles-mumps-
rubella (MMR) vaccine is associated 
with a high antibody response, but 
immunity can wane over time. 

To decrease the risk of CRS, all 
women are tested for rubella 
immunity at the initial prenatal 
visit by measuring antirubella IgG 
antibody concentration.  The MMR 
vaccine, a live-attenuated vaccine, is 
contraindicated during pregnancy 

due to a theoretical risk of CRS; however, it is safe for breastfeeding mothers.  All 
rubella-nonimmune patients should be vaccinated during the immediate 
postpartum period. 

………………… 

Screening for hemoglobinopathies via hemoglobin electrophoresis during pregnancy is 
indicated for patients with anemia (hemoglobin <11 g/dL in pregnancy) and a mean 
corpuscular volume <80 fL. 

Repeating viral titers is indicated when the titers show an indeterminate result (eg, 
positive IgG antibodies but in a concentration lower than is known to confer immunity).   

Rho(D) immunoglobulin is indicated to prevent isoimmunization in Rh(D)-negative 
patients.  Administration is recommended at 28 weeks gestation for prophylaxis and 
after delivery if the infant is Rh(D) positive.  First-trimester administration is justified only 
in the setting of uterine bleeding. 

Universal screening for tuberculosis during pregnancy is not recommended.  Screening is 
reserved for patients who would require treatment during pregnancy and who are at risk 
for active disease (eg, immunocompromised, contact with individuals with active 
disease).  Asymptomatic patients who have recently immigrated (<5 years) are 
screened postpartum.   



MELASMA Melasma is an acquired 
hyperpigmentation disorder that occurs 
primarily on sun-exposed areas of the 
face. Melasma likely occurs when UV 
radiation triggers melanocyte 
proliferation and pigment deposition in 
sun-exposed areas. It is more common in 
women of reproductive age, particularly 
during pregnancy, as estrogen and 
progesterone also stimulate melanocyte 
proliferation. Additional risk factors 
include darker skin color, thyroid 
dysfunction, medications (eg, 
antiepileptics), and cosmetic use. 

Patients typically develop irregularly 
shaped, hyperpigmented macules of varying color (eg, light to dark brown, ash/blue) 
that occur in a symmetric centrofacial, mandibular, or malar distribution. Melasma is 
diagnosed clinically and therefore requires no further evaluation.  

Management during pregnancy includes minimizing progression of the 
hyperpigmentation with sun avoidance and broad-spectrum sunscreen use. Melasma 
typically resolves postpartum; areas that do not resolve can be treated with skin-
lightening agents or topical retinoids. 

………………….. 

Patients with insulin resistance 
(eg, GDM) can 
develop acanthosis nigricans, 
which appears as 
hyperpigmented, velvety 
plaques in intertriginous areas 
(eg, neck, axillae) rather than 
the face. A 3-hour glucose 
tolerance test is not indicated if 
1-hour glucose challenge test is 
normal (<140 mg/dL). 

SLE can present with a malar 
rash that spares the nasolabial 
folds; however, the rash 

typically is erythematous and scaly appearing. Additional clinical features may include 
HTN, anemia, thrombocytopenia, and proteinuria.   

Increasing fatigue and dizziness on standing are common in the third trimester due to 
physiologic changes of pregnancy. 



A serum cortisol level is used in the evaluation of adrenal insufficiency, which can 
present with hyperpigmentation and fatigue; however, the hyperpigmentation is 
typically generalized rather than focal. 

Serum iron studies are used to evaluate for hereditary hemochromatosis.  Patients can 
develop skin hyperpigmentation or bronze discoloration; however, it is not limited to the 
face. 

SYSTEMIC LUPUS 
ERYTHEMATOSUS 

A patient with fatigue, joint pain, and 
a malar facial rash most likely 
has systemic lupus 
erythematosus (SLE). SLE, like other 
autoimmune diseases, may improve, 
worsen, or initially present during 
pregnancy. Patients with SLE have an 
increased risk of obstetric 
complications, which can be maternal 
(eg, preeclampsia) or fetal (eg, 
neonatal lupus, intrauterine fetal 
demise [IUFD]). 

Neonatal lupus occurs due to passive placental transfer of maternal anti-SSA 
(Ro) and anti-SSB (La) antibodies (which commonly occur in Sjogren but are also seen in 
~30% of patients with SLE). Fetal findings are primarily cardiac and cutaneous (eg, scalp 
or periorbital rash). The most serious complication is fetal atrioventricular (AV) block, 
which develops at 18 to 24 weeks gestation. This likely occurs due to maternal 
autoantibodies binding to fetal cardiac cells and causing irreversible injury to the AV 
node.  Without normal AV conduction, the ventricular heart rate (eg, 50-80/min) 
determines the baseline fetal heart rate. On fetal heart rate tracing, this appears as 
persistent fetal bradycardia (ie, <110/min). 

With prolonged complete heart block, cardiomyopathy and hydrops fetalis may develop. 
Therefore, in a patient with decreased fetal movement requires additional testing (eg, 
biophysical profile [BPP], fetal growth ultrasound) and possible delivery. 



………………… 

Congenital hypothyroidism can present with lethargy and bradycardia days to weeks 
after delivery; however, fetuses in utero are typically unaffected because some maternal 
thyroid hormone crosses the placenta. 

A fetal sleep cycle can present with minimal or absent variability and decreased 
frequency of accelerations; however, the baseline fetal heart rate remains normal (eg, 
110-160/min). 

Incorrect gestational age dating can affect interpretation of the fetal heart rate tracing 
because fetuses at <32 weeks gestation have lower-amplitude accelerations and less 
variability. However, a baseline fetal heart rate of <110/min is abnormal at all gestational 
ages. 

Intraamniotic infection may cause changes in the fetal heart rate tracing; however, it 
typically causes fetal tachycardia (not bradycardia).  In addition, there is usually fever and 
uterine tenderness. 

SLE nephritis in pregnancy 

Clinical Presentation 

• Edema 
• Malar rash 
• Arthritis 
• Hematuria 

Laboratory findings 

• Nephritic range proteinuria 
• Urinalysis with RBC & WBC casts 
• ↓ Complement levels 
• ↑ ANA titers 

Diagnosis • Renal biopsy 

Obstetric complications 

• Preterm birth 
• Cesarean delivery 
• Preeclampsia 
• Fetal growth restriction (FGR) 
• Fetal demise 

ANA = antinuclear antibodies; RBC = red blood cells; SLE = systemic lupus 
erythematosus; WBC = white blood cells. 

This patient at 20 weeks gestation has edema, joint pain, a malar rash, hypertension, 
and urinalysis with proteinuria and red blood casts, all of which are consistent with 
a systemic lupus erythematosus (SLE) flare complicated by nephritis.  Pregnancy and the 
postpartum period are associated with an increased risk for SLE flares, particularly in 
patients with a history of lupus nephritis.  Other risk factors include discontinuation of 
hydroxychloroquine and active disease prior to conception.  SLE is associated with an 



increased risk for obstetrical complications, including preeclampsia, preterm birth, 
cesarean delivery, fetal growth restriction, and fetal demise. 

In patients known to have SLE prior to 
conception, the appearance of proteinuria 
during pregnancy may represent an SLE 
flare complicated by nephritis, 
preeclampsia, or both.  Distinguishing 
between lupus nephritis and preeclampsia 
can be difficult as both present with 
edema, hypertension, and proteinuria. 
However, lupus nephritis presents with the 
associated signs and symptoms of SLE (eg, 
joint pain, malar rash) and the presence of 
red blood cell casts on urinalysis.  Lupus 
nephritis can be further distinguished from 
preeclampsia by decreased complement 
levels and increasing antinuclear antibody 
titers. 

…………………. 

Gestational hypertension is hypertension 
at >20 weeks gestation with no evidence 
of proteinuria or end-organ damage.   

HELLP syndrome (hemolysis, elevated liver 
enzymes, low platelet count) presents with 
hypertension, thrombocytopenia, and proteinuria.  However, it also presents with 
elevated liver enzymes and hemolysis. 

Hemolytic uremic syndrome (HUS) presents with acute renal injury (AKI), 
thrombocytopenia, and microangiopathic hemolytic anemia most frequently due to 
infection with Shiga toxin-producing Escherichia coli. Normal lactate dehydrogenase 
(LDH) with no other evidence of hemolysis makes this diagnosis less likely. 

APLAS A history of recurrent 
pregnancy loss (RPL) and 
prior transient ischemic 
attack (sudden episode of 
weakness and slurred speech) 
is concerning for 
thrombophilia. 
Antiphospholipid 
syndrome (APS) is an 
autoimmune disorder that 
presents with pregnancy 
complications eg, RPL) 

or venous or arterial thrombosis due to membrane antiphospholipid antibodies. 



APS can occur as an isolated condition or in association with systemic lupus 
erythematosus.  The APS-associated autoantibodies mediate a hypercoagulable state 
that may cause placental thrombosis.  Potential complications include recurrent first-
trimester miscarriage, fetal demise, preeclampsia, and fetal growth restriction. 

Patients with APS require anticoagulation with heparin after acute thrombotic events or 
to prevent venous thromboembolism during pregnancy.  Patients require long-term 
treatment with warfarin. 

………………….. 

Inherited balanced maternal translocation is a cause of RPL due to embryonic 
chromosomal abnormalities. Translocation is not affected by maternal age, and a prior 
normal term delivery makes balanced translocation less likely. 

Submucosal and intracavitary fibroids are associated with RPL as they can interfere with 
placental implantation. A subserosal fibroid is located outside the uterine cavity and is 
not associated with RPL. 

Poorly controlled type 1 and type 2 pre-gestational diabetes is an etiology for 
RPL.  Although obesity is a risk factor for anovulatory infertility and type 2 diabetes (eg, 
insulin resistance), in an obese patient that has conceived spontaneously several 
times and has no symptoms of diabetes (eg, polydipsia, polyuria), these are unlikely 
causes of RPL. 

Subclinical uterine infection (eg, Toxoplasma gondii, Listeria monocytogenes) has been 
associated only with sporadic miscarriages, not RPL. 

Hypo- or hyperthyroidism can cause infertility and recurrent pregnancy loss.  However, 
most patients with untreated thyroid disease tend to have menstrual irregularities and 
fertility difficulties, which resolve when the patient is euthyroid. 

HYPERTENTION IN 
PREGNANCY 

Hypertensive disorders of pregnancy 

Chronic 
hypertension 

• Systolic pressure >140 mm Hg &/or diastolic 
pressure >90 mm Hg prior to conception or 20 
weeks gestation 

Gestational 
hypertension 

• New-onset elevated blood pressure at >20 weeks 
gestation 

• No proteinuria or end-organ damage 

Preeclampsia 

• New-onset elevated blood pressure at >20 weeks 
gestation 
    AND 

• Proteinuria OR signs of end-organ damage 

Eclampsia 
• Preeclampsia 
    AND 
• New-onset grand mal seizures 



Chronic 
hypertension with 

superimposed 
preeclampsia 

Chronic hypertension AND 1 of the following: 
• New-onset proteinuria or worsening of existing 

proteinuria at >20 weeks gestation 
• Sudden worsening of hypertension 
• Signs of end-organ damage 

Hypertension is defined as a systolic blood pressure >140 mm Hg and/or a diastolic 
blood pressure >90 mm Hg.  Chronic hypertensionpredates pregnancy but can be 
diagnosed any time before 20 weeks gestation.  To make a diagnosis of chronic 
hypertension during pregnancy, blood pressure should be elevated at 2 
measurements taken >4 hours apart.  

………………… 

Gestational hypertension is hypertension diagnosed after 20 weeks gestation in the 
absence of proteinuria or signs of end-organ damage.  Preeclampsia is newly diagnosed 
hypertension after 20 weeks gestation with signs of end-organ damage (eg, proteinuria, 
thrombocytopenia, elevated transaminases, elevated creatinine, pulmonary edema, 
headache, visual changes).   

(Pregnancy causes marked systemic vasodilation that lowers the blood pressure by 5-10 
mm Hg from baseline during the first trimester.  Blood pressure generally returns to pre-
pregnancy levels during the third trimester.   

White coat hypertension is a syndrome in which anxiety over medical care causes an 
elevation in blood pressure that is not present in other settings.  White coat 
hypertension is very unlikely with diastolic blood pressure >105 mm Hg. 

Hypertension is associated with 
both fetal and maternal 
morbidity.  The risk for preterm 
labor and other complications may 
be linked to the increased systemic 
vascular resistance and arterial 
stiffness leading to placental 
dysfunction.  In addition, expedited 
preterm delivery may be indicated 
for treatment of an unstable 
maternal (eg, superimposed 
preeclampsia, abruptio placentae) 
or fetal complication (eg, growth 
restriction, stillbirth). 

………………………. 

Congenital heart defects are commonly associated with genetic abnormalities (eg, 
trisomy 21, Turner syndrome), family history of congenital heart disease, and maternal 
diabetes in pregnancy but not with hypertension. 



Neural tube defects are associated with genetic syndromes (eg, trisomies 13 and 18) and 
inadequate maternal folate levels.   

Preterm premature rupture of membranes (PPROM) is the rupture of membranes prior 
to 37 weeks gestation and prior to the onset of labor.  PPROM is associated with genital 
tract infection and a history of prior PPROM.  Hypertension does not increase the risk 
for PPROM. 

UTI 
Cystitis & asymptomatic bacteriuria during pregnancy 

Condition Clinical features Management 

Asymptomatic 
bacteriuria 

(ASB) 

• Positive urine culture 
(≥100,000 colony-forming 
units/mL) in 
asymptomatic patient  

• Screening usually done at 
12-16 weeks gestation 

• Treatment reduces 
progression to UTI & 
complications (eg, 
preterm birth, low birth 
weight) 

• Nitrofurantoin for 5-
7 days 

• Amoxicillin or 
amoxicillin-
clavulanate for 3-7 
days 

• Fosfomycin as single 
dose 

• No fluoroquinolones 
in all trimesters 

• No trimethoprim-
sulfamethoxazole 
(TMP-SMX) in 1st & 
3rd trimesters 

Acute cystitis 

• Symptomatic patient (eg, 
dysuria, urgency) with 
positive urine culture 

• Considered a complicated 
UTI 

UTI = urinary tract infection. 

Urinary symptoms (eg, frequency) are common in pregnancy due to bladder compression 
by the enlarging uterus. Because it is often difficult to distinguish between cystitis and 
normal urinary symptoms related to pregnancy, all women undergo a screening urine 
culture at the initial prenatal visit to evaluate for UTI. 

Pregnant women have an increased risk of acute pyelonephritis (and subsequent 
maternal-fetal complications [eg, pulmonary edema, preterm labor]) due to 
progesterone-related smooth muscle relaxation that causes ureteral dilation, which 
allows bacteria to ascend readily to the upper urinary tract.  Therefore, patients 
with ≥100,000 colony-forming units (CFUs)/mL of bacteria (eg, E. coli) on urine culture 
require treatment even in the absence of symptoms (ie, asymptomatic bacteriuria 
[ASB]). Treatment is with oral antibiotics (eg, nitrofurantoin). 

However, a third of patients do not completely eradicate the bacteriuria with initial 
treatment. Therefore, a repeat urine culture (ie, test of cure) is performed a few weeks 
after completion of antibiotic therapy. Patients with a negative repeat urine culture may 



resume routine prenatal care. In contrast, those with another positive urine culture 
require retreatment and another test of cure. 

…………………. 

Daily antibiotic suppression may be indicated in patients with persistent bacteriuria on 
repeat urine culture or acute pyelonephritis during pregnancy. 

Postvoid residual volume is measured in patients with symptoms of urinary retention 
(eg, urgency, inability to void). 

A voiding cystourethrogram (VCUG) is commonly performed to assess for vesicoureteral 
reflux (VUR) in children, who may benefit from surgical treatment to prevent recurrent 
UTIs. In contrast, mild VUR can be a normal finding in pregnancy that resolves after 
delivery; therefore, even if mild VUR is diagnosed in pregnancy, it typically requires no 
treatment. 

Recurrent cystitis in women 

Definition 
• ≥2 infections in 6 months 
• ≥3 infections in a year 

Risk factors 

• Sexually active 
• Postmenopausal 
• First UTI at age <15 
• Spermicide use 

Prevention 
• Daily antibiotic prophylaxis 
• Postcoital prophylaxis 

UTI = urinary tract infection. 

Women are at increased risk for cystitis, a lower urinary tract infection, due to the 
proximity of the rectum to the vagina and urethra.  A significant risk factor is sexual 
intercourse.  During intercourse, enteric bacteria (most commonly Escherichia coli) is 
introduced to the vagina and periurethral area.  Due to the short length of the female 
urethra, these bacteria can readily ascend to the bladder to cause cystitis and associated 
symptoms (eg, dysuria, urinary frequency).  Other risk factors include conditions that 
alter the normal urogenital flora (eg, recent antibiotic use, spermicide use). 

Recurrent cystitis is defined as ≥2 episodes in 6 months (or ≥3 episodes in a 
year).  Patients with recurrent cystitis are at increased risk of repeat episodes, which may 
be preventable with antibiotic prophylaxis (eg, nitrofurantoin, trimethoprim-
sulfamethoxazole).  In women with cystitis episodes clearly linked to 
intercourse, postcoital antibiotics are preferred because they can prevent recurrence 
while minimizing the risk of chronic antibiotic use (eg, antibiotic resistance). 

………. 

Cystoscopy is typically performed for suspected bladder cancer (eg, persistent or 
unexplained hematuria) or urinary tract injury (eg, postoperative).  Recurrent cystitis that 



responds appropriately to antibiotic therapy (eg, negative repeat urine culture, as in this 
patient) does not require cystoscopy. 

Although increased daily fluid intake (eg, 2-3 L) is recommended for recurrent cystitis, 
cranberry juice has not been demonstrated to decrease the incidence of UTIs. 

Renal ultrasound is indicated in patients with recurrent cystitis when repeat urine 
cultures are persistently positive or demonstrate atypical pathogens (eg, Proteus), which 
may indicate an underlying structural anomaly or nephrolithiasis.   

PYELONEPHRITIS 
IN PREGNANCY 

Pyelonephritis in pregnancy 

Risk factors 
• Asymptomatic bacteriuria 
• Diabetes mellitus 
• Age <20 

Common 
pathogens 

• E coli (most common) 
• Klebsiella 
• Enterobacter 
• Group B Streptococcus (GBS) 

Complications 
• Preterm labor 
• Low birth weight (LBW) 
• Acute respiratory distress syndrome (ARDS) 

Treatment 
• Intravenous antibiotics 
• Supportive therapy 

Pregnant women are at increased risk for acute pyelonephritis due to increased urinary 
stasis, mild immunosuppression, and progesterone-related ureteral dilation.  Like most 
patients, pregnant women with pyelonephritis typically have nausea, high-grade fever, 
and flank pain.  Maternal fever and tachycardia also lead to fetal tachycardia (ie, 
>160/min). On examination, costovertebral angle tenderness is common due to 
retroperitoneal inflammation. 



 

Retroperitoneal inflammation can also extend to the abdominopelvic cavity.  This 
can cause obstetric symptoms, such as uterine irritability (eg, nonpainful contractions) 
that can progress to preterm labor (ie, painful contractions with cervical 
dilation).  Severe pyelonephritis can also cause maternal sepsis, ARDS, and fetal 
compromise (eg, premature birth, low birth weight). 

Due to the high risk of severe complications, management of acute pyelonephritis in 
pregnancy is with hospitalization and empiric intravenous antibiotics (eg, ceftriaxone). 

…………………… 

Acute appendicitis in pregnancy can present with 
fever, nausea, anorexia, and right-sided or upper 
abdominal pain due to uterine displacement of the 
appendix cephalad; however, appendicitis typically 
causes peritoneal signs including rebound or 
guarding. 

A degenerating uterine fibroid in pregnancy can cause 
abdominal pain and low-grade fever; however, 
patients typically have focal uterine tenderness.   

Intraamniotic infection (IAI) is a common cause of 
abdominal pain in pregnancy.  IAI is defined as maternal fever (without a clear source of 

infection) plus either maternal or fetal 
tachycardia, purulent amniotic fluid, or 
leukocytosis.  Although this patient has fever 
and maternal and fetal tachycardia, IAI is a 
diagnosis of exclusion and this patient has 
flank tenderness that makes acute 
pyelonephritis more likely.  In addition, this 
patient's nontender uterus, closed cervix, 
and intact membranes make IAI less likely. 



Ovarian torsion can present with unilateral abdominal pain, anorexia, and low-grade 
fever (ie, peritonitis); however, it typically begins as intermittent pain followed by 
sudden-onset, severe pain consistent with complete vessel occlusion. 

Acute pyelonephritis is an upper urinary tract infection.  Pyelonephritis is more common 
in pregnancy, likely due to the increased risk of recurrent, asymptomatic bacteriuria and 
physiologic maternal immunosuppression.  In addition, progesterone-induced ureteral 
dilation, ureteral valve laxity, and bladder compression from the gravid uterus may 
facilitate bacterial ascent from the lower urinary tract. 

Patients with pyelonephritis can have preceding symptoms of cystitis (eg, dysuria) 
followed by fever, chills, maternal and fetal tachycardia, and costovertebral angle 
tenderness. Diagnosis is confirmed with urinalysis (eg, leukocyte esterase, blood). 

Pregnant patients with pyelonephritis are at high risk for severe maternal (eg, sepsis, 
ARDS, preterm labor) and fetal (eg, preterm birth) complications. Therefore, these 
patients require inpatient admission and empiric intravenous antibiotics (eg, 
ceftriaxone) while urine culture results are pending.  Once patients remain afebrile for 
24-48 hours and have symptomatic improvement, they may be transitioned to 
oral antibiotics. 

…………………. 

Renal imaging (eg, CT scan of the abdomen and pelvis, renal ultrasound) is not required 
to diagnose acute pyelonephritis.  However, if the patient does not improve within 48-72 
hours of intravenous antibiotics, a renal ultrasound would be recommended to evaluate 
for renal abscess or nephrolithiasis. 

ROUTINE 
PRENATAL 

LABORATORY 
TESTS 

Routine prenatal laboratory tests 

Initial prenatal visit 

• Rh (D) type, antibody screen (Indirect coombs) 
• Hemoglobin/hematocrit, MCV 
• HIV, VDRL/RPR, HBsAg  
• Chlamydia PCR 
• Rubella & varicella immunity 
• Pap test (if screening indicated) 
• Urine culture 
• Urine protein 

24-28 weeks 
• Hemoglobin/hematocrit (Hgb/Hct) 
• Antibody screen if Rh (D) negative 
• 50-g 1-hour GCT 

35-37 weeks • Group B Streptococcus culture 

GCT = oral glucose challenge test; HBsAg = hepatitis B surface antigen; MCV = mean 
corpuscular volume; PCR = polymerase chain reaction; RPR = rapid plasma reagin. 

During the second and third trimesters of pregnancy, the placenta secretes hormones 
that increase maternal insulin resistance to promote fetal growth and 
metabolism.  Women with inadequate pancreatic function to overcome insulin 



resistance are at risk of developing gestational diabetes mellitus (GDM).  Risk factors for 
GDM include obesity, excessive weight gain during pregnancy, family history of DM, and 
a previous macrosomic infant.  Uncontrolled hyperglycemia is dangerous to both the 
mother and fetus, with complications such as miscarriage, birth defects, fetal 
macrosomia, and preeclampsia. 

Women who are at risk for undiagnosed type 2 DM should undergo screening during 
their initial prenatal visit with a hemoglobin A1c or glucose tolerance test (GTT).  All 
other patients should undergo an oral glucose challenge test (GCT) at the end of the 
second trimester (24-28 weeks).  The most common approach consists of screening with 
a 1-hour 50-g GCT, followed by confirmation with a 3-hour 100-g glucose tolerance test. 

……………. 

A 24-hour urine protein collection is the gold standard for diagnosis of proteinuria 
associated with preeclampsia.  It should be ordered in a patient with 
hypertension. Although increased edema can be a sign of preeclampsia, it is also seen in 
normal pregnancy. 

Hepatitis B surface antigen and Chlamydia trachomatis testing is done at the initial 
prenatal visit and repeated during the third trimester in high-risk patients (eg, 
intravenous drug use, STI earlier in pregnancy). 

A urine culture is obtained at the initial prenatal visit or if the patient has cystitis 
symptoms. Asymptomatic bacteriuria is treated during pregnancy due to increased risk 
of ascending infection (eg, pyelonephritis).   

Group B Streptococcus (GBS) testing is performed at 35-37 weeks gestation.  Positive 
testing requires intrapartum prophylaxis to prevent neonatal sepsis.  Patients with GBS 
colonization in a prior pregnancy do not require earlier screening or treatment. 

Pregnancy is associated with an increased risk for influenza-associated morbidity and 
mortality (eg, pneumonia, acute respiratory distress syndrome). Therefore, all pregnant 
women without contraindications should receive the inactivated influenza 
vaccination as soon as it becomes available. The inactivated influenza vaccine is safe 
during every trimester of pregnancy and while breastfeeding. The live attenuated 
intranasal vaccine is contraindicated during pregnancy due to the risk of congenital 
infection but is safe during breastfeeding. In addition to preventing influenza in the 
mother, vaccination also provides passive neonatal immunity and has been shown to 
decrease the frequency and severity of influenza in newborns. 

………………. 

All women are screened at 24-28 weeks gestation for gestational diabetes 
mellitus.  High-risk patients (eg, morbid obesity, prior macrosomic infant) are screened 
early in pregnancy.  

Screening for hepatitis C during pregnancy is indicated only for patients with risk factors 
(eg, HIV-positive status, intravenous drug use); universal screening is not recommended. 



HIV-infected women undergo routine screening for Trichomonas vaginalis due to high 
disease prevalence.  In contrast, asymptomatic HIV-negative pregnant women do not 
undergo routine T vaginalis screening. 

PRENATAL CARE Ultrasound is commonly used to estimate the gestational age of pregnancy.  First 
trimester ultrasound with crown-rump length measurement is the most accurate 
method of determining gestational age.  It becomes less accurate as the pregnancy 

progresses as there is minimal 
variability in size among fetuses during 
the first trimester.  The accuracy varies 
from +/- 3 to 5 days between 7–14 
weeks gestation.  If an ultrasound in the 
second or third trimesters shows a 
discrepancy between estimated 
gestational age and fetal 
measurements, growth problems 
should be considered (eg, fetal growth 
restriction, macrosomia).  The 
estimated gestational age (EGA) from 
the first trimester ultrasound should 
not be changed as it is more accurate 
than ultrasound estimates in the 
second and third trimesters. 

………… 

After the first trimester, fetal 
abdominal circumference, biparietal 
diameter, femur length, and head 
circumference are used to estimate 
gestational age.  The accuracy in the 
second trimester ranges from +/-1–2 
weeks and decreases to +/- 2–3 
weeks in the third trimester.  The 
estimated fetal weight (EFW) can 
also be determined from these 
measurements and varies in accuracy 
by +/- 15%. 

After 20 weeks gestation, fundal 
height can be measured in 
centimeters.  This is done by 
measuring from the pubic symphysis 
to the top of the fundus.  This 
measurement correlates with the 
gestational age by +/- 3 weeks.  However, fundal height measurement can be 
confounded by leiomyomata and obesity; it is therefore less accurate than first trimester 
ultrasound dating. 



Last menstrual period (LMP) is commonly used for EGA, but may also be 
inaccurate.  Pregnancy dating by LMP assumes a normal 28-day cycle with fertilization 
occurring on day 14.  Many women do not have a 28-day cycle and fertilization may 
occur before or after day 14.  In a patient with a reliable LMP and normal menses, the 
estimated date of delivery and gestational age are based on LMP.  If the EGA varies by >7 
days in the first trimester and >10 days in the second trimester, then ultrasound EGA is 
used rather than LMP. 

GDM 
Gestational diabetes mellitus 

Target blood glucose 
levels 

• Fasting ≤95 mg/dL (5.3 mmol/L) 
• 1-hour postprandial ≤140 mg/dL (7.8 mmol/L) 
• 2-hour postprandial ≤120 mg/dL (6.7 mmol/L) 

Treatment 
• 1st-line: Dietary modifications 
• 2nd-line: Insulin, metformin 

Gestational diabetes mellitus (GDM) has become increasingly prevalent due to 
the obesity epidemic.  Women with GDM are at increased risk for gestational 
hypertension, preeclampsia, fetal macrosomia, and cesarean delivery.  Although GDM 
resolves after childbirth, up to half of women will develop type 2 DM later in life.  All 
pregnant women should be screened for GDM at 24-28 weeks gestation.  Patients with 
risk factors (eg, obesity, previous GDM, previous macrosomic infant) should be screened 
early in pregnancy and then rescreened at 24-28 weeks gestation if the initial screen is 
negative. 

 

Initial treatment includes dietary modifications composed of evenly distributed 
carbohydrate, protein, and fat intake over 3 meals and 2-4 snacks daily.  Glucose levels 
should be monitored throughout the day with fasting and either 1-hour or 2-hour 
postprandial blood glucose levels.  Fasting blood glucose levels should be ≤95 mg/dL.  A 
1-hour level of ≤140 mg/dL or 2-hour level of ≤120 mg/dL is an acceptable goal. 

Failure to achieve glycemic control with nutritional therapy warrants pharmacotherapy 
initiation.  Insulin does not cross the placenta and has long been an accepted therapy for 
GDM that is unresponsive to dietary modifications and exercise.  Oral medications (eg, 
metformin) are equivalent in efficacy and are widely used as first-line pharmacotherapy. 

…………………. 

Older sulfonylureas (eg, chlorpropamide, tolbutamide) are not recommended during 
pregnancy.  They cross the placenta and can cause fetal hyperinsulinemia and 
neonatal hypoglycemia. 

Pioglitazone, a thiazolidinedione, is not recommended due to adverse effects in animal 
reproduction studies. 

Although dietary modifications and exercise are advised, weight loss is not 
recommended due to increased risk of a small-for-gestational-age infant and possible 
preterm delivery. 



During the third trimester of pregnancy, the fetus has an increased demand for glucose 
and other nutrients due to accelerated growth and increased metabolic needs. 
Physiologic adaptations of pregnancy include pancreatic β cell hyperplasia, increased 
insulin secretion, and increased peripheral insulin resistance. The majority of hormones 
needed for fetal growth and nutrition in the third trimester are regulated and produced 
by the placenta. Human placental lactogen (hPL), a placental somatomammotropin, has 
increased production in the third trimester resulting in pancreatic β cell hyperplasia and 
increased insulin resistance. 

Gestational diabetes mellitus 
(GDM) occurs when peripheral 
insulin resistance exceeds 
pancreatic insulin secretion, 
resulting in pathologic maternal 
hyperglycemia. Screening for 
GDM with the 1-hour glucose 
challenge test occurs at 24-28 
weeks gestation to correspond 
with increased hPL production. 
The diagnosis is confirmed by a 
3-hour glucose tolerance test. 



Treatment of GDM is important because glycemic control improves pregnancy and 
neonatal outcomes. Maternal hyperglycemia is associated with increased rates of fetal 
macrosomia, cesarean delivery, and neonatal hypoglycemia. GDM resolves after 
placental delivery due to cessation of hPL production and the subsequent rapid decrease 
in peripheral insulin resistance. 

…………………. 

Excessive intake of simple carbohydrates (eg, juice, white rice) and inadequate exercise 
are risk factors associated with the development of type 2 DM, diagnosed prior to or 
early in pregnancy. However, GDM confers a future risk of developing type 2 DM, for 
which patients undergo follow-up postpartum testing. 

Although transient maternal hyperglycemia after meals is normal during pregnancy, 
persistent postprandial glucose levels >200 mg/dL are consistent with GDM. 

HYPEREMESIS 
GRAVIDARUM 

Hyperemesis gravidarum (HG) 

Risk factors 
• Hydatidiform mole 
• Multifetal gestation 
• History of HG 

Clinical features 

• Severe, persistent vomiting 
• >5% loss of prepregnancy weight 
• Dehydration 
• Orthostatic hypotension 

Laboratory abnormalities 

• Ketonuria 
• Hypochloremic metabolic alkalosis (HMA) 
• Hypokalemia (HoK) 
• Hemoconcentration 

Treatment 
• Admission to hospital 
• Antiemetics & IV fluids 

Severe, persistent nausea and vomiting, weight loss, and signs of dehydration (eg, 
hypotension [HoTN], dry mucous membranes, decreased skin turgor) are suggestive 
of hyperemesis gravidarum (HG). Risk factors for HG include multiple gestation, 
hydatidiform mole (HM), and a history of esophageal reflux. HG is typically unresponsive 
to oral antiemetics.  Weight loss is typically >5% of prepregnancy weight. 

Nausea and vomiting are common during the first trimester of pregnancy. HG can be 
differentiated from typical nausea and vomiting of pregnancy by the presence of ketones 
on urinalysis, laboratory abnormalities and changes in volume status. Ketonuria, which 
occurs due to prolonged hypoglycemia and resultant ketoacidosis, suggests more severe 
disease. Serum chemistries can evaluate for a hypochloremic metabolic alkalosis (HMA), 
HoK, and elevated serum aminotransferases, all of which can result from persistent 
vomiting. Severe HG (eg, dehydration, ketonuria, laboratory abnormalities) is an 



indication for hospital admission for: 1) IV antiemetics, 2) rehydration, and 3) 
electrolyte repletion. 

…………………. 

A 24-hour urine collection for total protein evaluates for preeclampsia.  Although 
preeclampsia can present with epigastric pain, nausea, and vomiting, the diagnosis 
requires the presence of hypertension. Epigastric pain might be due to persistent 
vomiting. 

A markedly elevated quantitative β-hCG level would be concerning for the diagnosis of 
HM, which is also associated with hyperemesis gravidarum. The normal twin gestation 
seen on ultrasound excludes a complete HM and so a β-hCG level is not indicated. 

HG can present with transient hyperthyroidism (eg, thyrotoxicosis of hyperemesis) due 
to stimulation of the thyroid by elevated hCG levels.  Thyroid studies are indicated only if 
there are overt signs of hyperthyroidism (eg, tremor, heat intolerance, enlarged thyroid 
or nodule). 

Upper endoscopy is indicated for the evaluation of hematemesis or esophageal tears or 
perforation.  

Wernicke encephalopathy 

Associated 
conditions 

• Chronic alcoholism (most common) 
• Malnutrition (eg, anorexia nervosa) 
• Hyperemesis gravidarum (HG) 

Pathophysiology • Thiamine deficiency 

Clinical features 

• Encephalopathy 
• Oculomotor dysfunction (eg, horizontal 

nystagmus, bilateral abducens palsy) 
• Postural & gait ataxia 

Treatment • IV thiamine followed by glucose infusion 

A presentation of altered mental status (AMS; eg, encephalopathy), oculomotor 
dysfunction (eg, nystagmus), and gait ataxia are suggestive of Wernicke 
encephalopathy (WE), a neurological disease due to a thiamine deficiency.  Although 
most commonly associated with alcoholism, WE can also occur with hyperemesis 
gravidarum (HG), a severe, persistent nausea and vomiting of pregnancy that results in 
weight loss and dehydration. 

Patients with HG commonly have hypochloremic metabolic alkalosis, 
hypokalemia, hypoglycemia, and elevated serum aminotransferases, all of which occur 
as the result of protracted vomiting. Treatment should include antiemetics, fluids, and 
thiamine supplementation. Patients with HG often require glucose infusions due to 
prolonged hypoglycemia. However, glucose infusion prior to thiamine supplementation 
can exacerbate WE and should be delayed until the patient has received thiamine. WE in 



pregnancy is associated with an increased risk of spontaneous abortion; thiamine 
supplementation may decrease this risk. 

……………… 

Acute fatty liver of pregnancy (AFLP) can present with nausea, vomiting, elevated serum 
aminotransferases, and hypoglycemia but typically occurs in the third trimester.  At 18 
weeks gestation, this diagnosis is unlikely. 

HELLP syndrome can present with nausea, vomiting, and elevated serum 
aminotransferases.  However, HELLP syndrome also requires low platelets and evidence 
of hemolysis for diagnosis.  Physical examination findings include hyperreflexia rather 
than absent reflexes. 

Late neurosyphilis manifests years after an initial syphilitic infection and is characterized 
by tabes dorsalis (eg, sensory ataxia, lancinating pain) and Argyll Robertson pupils (eg, 
normal pupillary constriction with accommodation but not light).   

Vitamin B12 deficiency presents with dementia and a subacute combined degeneration 
due to demyelination of spinocerebellar tracts (SCT; eg, gait ataxia), lateral corticospinal 
tracts (LCST; eg, spastic paresis), and dorsal columns (DC; eg, loss of position and 
vibration sense).  However, the clinical course of vitamin B12 deficiency is indolent rather 
than acute.   



Hyperemesis gravidarum is a severe form of persistent nausea and vomiting in 
pregnancy that is often characterized by dehydration (eg, dry mucous membranes, 
delayed capillary refill, tachycardia) and hypoglycemia (evidenced by 
ketonuria).  Additional clinical features may include orthostatic hypotension, electrolyte 
abnormalities, and a >5% loss of prepregnancy weight.  Hyperemesis gravidarum 
typically occurs during the first trimester and early portions of the second trimester. 

A common risk factor for hyperemesis gravidarum is a twin (multiple) gestation; other 
risk factors include hyperemesis gravidarum in a prior pregnancy, a hydatidiform mole, 
and a history of migraines or motion sickness.  Twin gestations are thought to be at an 
increased risk for hyperemesis gravidarum due to elevated hCG and progesterone 
concentrations from a larger placental volume.  hCG levels (which peak at the same time 
as hyperemesis gravidarum symptoms) may be a cause for increased nausea.  Elevated 
progesterone levels, which relax smooth muscle tone at the lower esophageal sphincter 
(ie, gastroesophageal reflux) and in the stomach (ie, delayed gastric emptying), can cause 
increased or persistent vomiting. 

Nausea and vomiting in pregnancy typically resolve spontaneously by the second 
trimester and can be managed with antiemetics and dietary changes (eg, small 
meals).  Patients with hyperemesis gravidarum typically require treatment for their 
electrolyte abnormalities and hypovolemia and are placed on multiple 
scheduled antiemetics. 

…………………… 

Chronic hypertension is a risk factor for preeclampsia, fetal growth restriction, and 
abruptio placentae.  It is not a risk factor for hyperemesis gravidarum. 

Hyperemesis gravidarum may cause a transient hyperthyroidism because elevated hCG 
levels share a similar subunit to TSH and, therefore, can have some thyroid-stimulating 
activity.  Maternal hypothyroidism does not increase the risk of hyperemesis gravidarum. 

Hyperemesis gravidarum is more common in young women during their first pregnancy, 
not those of advanced (>35) maternal age. 

Tobacco use protects against hyperemesis gravidarum, likely because it increases the 
metabolism of estrogen and thereby decreases serum estrogen levels. 

DERMATOSES OF 
PREGNANCY 

Intrahepatic cholestasis of pregnancy 

Clinical features 

• Develops in 3rd trimester 
• Generalized pruritus 
• Pruritus worse on hands & feet 
• No associated rash 
• Right upper quadrant pain 

Laboratory 
abnormalities 

• ↑ Total bile acids (>10 µmol/L) 
• ↑ Transaminases (<2x normal) 
• ± ↑Total & direct bilirubin 



Obstetric risks 

• Intrauterine fetal demise 
• Preterm delivery 
• Meconium-stained amniotic fluid 
• Neonatal respiratory distress syndrome 

Management 
• Delivery at 37 weeks gestation 
• Ursodeoxycholic acid 
• Antihistamines 

Pruritus that is most severe on the palms with no associated rash is consistent 
with intrahepatic cholestasis of pregnancy (ICP), which typically occurs during the third 
trimester.  ICP is likely due to increased estrogen and progesterone levels that cause 
hepatobiliary tract stasis and decreased bile excretion.  This results in elevated total bile 
acids (>10 µmol/L), which are diagnostic of ICP and cause development of a generalized, 
intractable pruritus that is worst on the palms and soles.  Some patients may have right 
upper quadrant pain and elevated aminotransferases; alkaline phosphatase is often 
elevated but is not specific for ICP because it is also produced by the placenta. 

ICP does not increase the risk of maternal complications; however, due to transplacental 
passage of bile acids, it does increase the risk of fetal complications (eg, intrauterine fetal 
demise, meconium-stained amniotic fluid).  Therefore, management includes both 
treatment of maternal pruritus and prevention of fetal complications.  First-line 
treatment is with ursodeoxycholic acid, which improves pruritus and may improve 
obstetric complications.  In addition, patients require regular fetal assessment (eg, 
nonstress test) and delivery at 37 weeks gestation, particularly if total bile acids are 
≥40 µmol/L. 

……………….. 

Magnesium sulfate and an emergency delivery may be indicated in patients who have 
chronic hypertension with superimposed preeclampsia.  These patients may have 
elevated aminotransferases. 

N-acetylcysteine (NAC) is used in the treatment of acetaminophen poisoning, which can 
present with elevated aminotransferases.  However, patients typically have acute nausea 
and vomiting that develops into right upper quadrant pain and hepatomegaly; aspartate 
and alanine aminotransferase levels are typically >1,000 U/L. 

Topical corticosteroids are used for polymorphic eruption of pregnancy (or pruritic 
urticarial papules and plaques of pregnancy), which causes pruritus within the abdominal 
striae that spreads centrifugally but spares the palms and soles.  Topical corticosteroids 
do not improve the pruritis associated with ICP. 

ACUTE FATTY 
LIVER OF 

PREGNANCY 

Acute fatty liver of pregnancy (AFLP) 

Clinical features 
• Nausea, vomiting 
• RUQ/epigastric pain 
• Fulminant liver failure 



  
Laboratory findings 

• Profound hypoglycemia 
• ↑ Aminotransferases (2-3x normal) 
• ↑ Bilirubin 
• Thrombocytopenia 
• DIC 

Management • Immediate delivery 

Acute fatty liver of pregnancy (AFLP) is a rare but life-threatening condition that 
develops in the third trimester, particularly in patients with multiple gestation. AFLP is 
an intrinsic hepatic disease likely due to defective maternal-fetal fatty acid metabolism. 
It causes hepatic inflammation (eg, epigastric/RUQ pain, leukocytosis, elevated 
aminotransferases) and subsequent fulminant liver failure (eg, scleral icterus, 
hyperbilirubinemia, profound hypoglycemia). As AFLP progresses, patients can develop 
multiorgan system failure, including DIC (eg, hemolytic anemia, thrombocytopenia) and 
acute kidney injury (AKI; from hepatorenal syndrome). 

As the mother decompensates, the placenta hypoperfuses, which can result in fetal 
hypoxemia, acidosis, and subsequent death. Due to high maternal and fetal mortality 
rates, management of AFLP is with maternal stabilization and immediate delivery, 
regardless of gestational age. 

……………… 

A 24-hour urine protein test evaluates for preeclampsia with severe features, which may 
also present in the third trimester with right upper quadrant pain and signs of end-organ 
damage (eg, elevated creatinine).  Absence of hypertension (ie, systolic ≥140 mm Hg or 
diastolic ≥90 mm Hg) makes this diagnosis less likely. 

Emergency cholecystectomy is performed for complicated acute cholecystitis (ie, 
gallbladder perforation or gangrene), which may present with postprandial RUQ pain and 
an elevated alkaline phosphatase (ALP) level.  Acute cholecystitis does not cause 
hyperbilirubinemia or profound hypoglycemia.  In addition, the source elevated ALP 
level in a pregnant woman is likely the placenta. 

MRI and ultrasound are preferred imaging modalities in pregnancy due to low risk of 
fetal radiation exposure; they are performed in patients with an uncertain diagnosis. 
Neither is required to diagnose AFLP, and delaying delivery increases fetal and maternal 
mortality. Liver biopsy is not needed for the diagnosis of AFLP and increases this patient's 
bleeding risk due to thrombocytopenia and possible coagulopathy from liver dysfunction. 

HELLP SYNDROME HELLP syndrome (Hemolysis, Elevated Liver enzymes, Low Platelet count). HELLP 
syndrome may be a variation of severe preeclampsia and affects 10%–20% of women 
with preeclampsia.  Serious liver problems include centrilobular necrosis, hematoma 
formation, and thrombi in the portal capillary system.  These processes can cause liver 
swelling with distension of the hepatic (Glisson's) capsule, resulting in right upper 
quadrant or epigastric pain.  The diagnosis is based on clinical presentation and 
laboratory findings (Table).   



Patients might be hypertensive with signs of hemolysis (anemia with indirect 
hyperbilirubinemia), elevated hepatic transaminases, and thrombocytopenia.  Alkaline 
phosphatase (ALP) is normally elevated in pregnancy. 

…………………. 

Obstruction of the cystic duct may cause right upper quadrant pain, fever, and elevated 
hepatic markers.  However, symptoms of thrombocytopenia and severe hypertension are 
more consistent with those of HELLP syndrome. 

Acute fatty liver of pregnancy (AFLP) is characterized by nausea, vomiting, abdominal 
pain, and significant elevations of liver markers in the third trimester.  Many features of 
AFLP overlap with those of HELLP syndrome, but patients with AFLP are more likely to 
have additional extrahepatic complications such as leukocytosis, hypoglycemia, and 
acute kidney injury.  Severe hypertension is less likely in AFLP than in HELLP syndrome. 

Pain associated with pancreatitis is typically midline and radiates to the back. 

Peptic ulcer perforation presents with sudden, severe epigastric pain that may become 
generalized.  Patients will have peritonitis with abdominal rigidity on examination and 
may be hypotensive, which differentiates a perforated peptic ulcer from 
HELLP syndrome. 

Rupture of a hepatic adenoma results in intraabdominal bleeding with peritonitis 
(tenderness and rebound) and hypotension from acute blood loss.  It requires immediate 
surgical intervention. 



DUODENAL 
ATRESIA 

 

This fetus has a fluid-filled stomach and proximal duodenum with no distal intestinal air 
or fluid, consistent with complete bowel obstruction caused by duodenal atresia. Due to 
the obstruction, duodenal atresia appears on ultrasound as a double bubble sign (ie, a 
fluid-filled stomach and duodenum). Duodenal atresia impairs fetal swallowing of 
amniotic fluid and, therefore, may cause polyhydramnios (single deepest pocket of 
amniotic fluid ≥8 cm). 

Duodenal atresia is commonly associated with trisomy 21 (Down syndrome) and 
VACTERL (Vertebral, Anal atresia, Cardiac, Tracheoesophageal fistula, Esophageal 
atresia, Renal, Limb) association. Because these syndromes involve multiple congenital 
anomalies, the presence of duodenal atresia requires evaluation for other 
malformations. This patient at advanced maternal age (age >35) likely has a fetus 
with Down syndrome, which has a high rate (up to 50%) of associated endocardial 
cushion defects (ECCD). Therefore, the most likely additional ultrasound finding in this 
fetus is a ventricular septal defect (VSD). Other fetal ultrasound findings associated with 
Down syndrome include a thickened nuchal fold, esophageal atresia, and a complete 
atrioventricular septal defect (CAVSD). 

………………. 



A diaphragmatic hernia may be an isolated anomaly or associated with trisomy 18 
(Edward syndrome), which can present on fetal ultrasound as rocker-bottom 

feet or clenched hands with overlapping fingers. 

 

Holoprosencephaly is 
associated with trisomy 13 
(Patau syndrome), which can 
cause multiple coexisting 
midline defects (eg, 
microcephaly, cleft lip/palate, 
omphalocele). 

 

 

 

 

 

 

 

 

 

 

 

 



45,X (Turner syndrome) is 
associated with horseshoe kidneys 
that may become obstructed, 
causing oligohydramnios (not 
polyhydramnios). Turner syndrome 
is associated with cardiac defects 
(eg, coarctation of the aorta 
[CoA]), cystic hygromas, and 
hydrops fetalis. 

 

 

Myelomeningocele (ie, spina bifida) is a neural tube defect (NTD) due to folate 
deficiency, which is unlikely in patients taking a daily prenatal vitamin.  NTDs are typically 
an isolated finding. 

Congenital cytomegalovirus infection can cause periventricular calcifications, hydrops 
fetalis, and abnormal amniotic fluid volumes on ultrasound; however, it is not associated 
with duodenal atresia. 

CONGENITAL 
TOXOPLASMOSIS 

Congenital toxoplasmosis 

Risk factors 
• Undercooked meat 
• Unwashed produce 
• Unprotected handling of cat feces 

Ultrasound findings 
• Bilateral ventriculomegaly 
• Diffuse intracranial calcifications 

Clinical 
features 

• Chorioretinitis 
• Hydrocephalus 
• Seizures 
• Intellectual disability 
• Sensorineural hearing loss (SNHL) 

Diagnosis • Maternal: Serology 



• Fetal: Amniotic fluid PCR 

Treatment • Spiramycin 

Toxoplasma gondii infection is particularly common in Europeans due to 
their consumption of undercooked or cured meat. Toxoplasmosis can also occur 
through contact with cat feces, which hosts the protozoan oocytes. Maternal infection 
can be asymptomatic, but those with symptoms typically have mild fever and a diffuse, 
nonpruritic, maculopapular rash that resolves spontaneously in a few days. 

Although the infection is mild in mothers, transplacental (vertical) transmission can 
occur and result in devastating fetal infection. T gondii preferentially destroys fetal 
neural tissue, which results in the ultrasound findings of bilateral 
ventriculomegaly and intracranial calcifications (particularly within the basal ganglia). 
Additional ultrasound findings associated with congenital toxoplasmosis may include 
ascites, hepatosplenomegaly (HSM), and fetal growth restriction (FGR; weight <5th 
percentile).  

Patients with these fetal findings undergo amniocentesis for T gondii polymerase chain 
reaction (PCR) testing of amniotic fluid.   

Prenatal antitoxoplasma therapy (eg, spiramycin, pyrimethamine/sulfadiazine/folinic 
acid) may decrease the risk of neurologic sequelae (eg, chorioretinitis, seizures, 
intellectual disability [MR]). 

…………. 

Transmission of Chlamydia trachomatis occurs during vaginal delivery rather than in 
utero and can result in neonatal conjunctivitis and pneumonia. It does not cause fetal 
anomalies. 

Herpes simplex virus (HSV) can be vertically transmitted, but mothers typically have 
painful genital ulcers rather than a diffuse rash. Common ultrasound findings include 
placental and umbilical cord calcifications, and fetuses have characteristic temporal 
lobe (rather than basal ganglia) involvement. 

Parvovirus B19 can cause mild illness with a diffuse rash in adults; however, it typically 
causes fetal anemia and subsequent hydrops fetalis (eg, pleural effusions, ascites). 

Varicella-zoster virus (VZV) can be vertically transmitted and result in congenital varicella 
syndrome; however, in contrast to toxo, those infected with VZV typically have limb 
abnormalities (eg, club foot, hypoplastic limbs) and hydrops fetalis. 

PREECLAMPSIA 
PREVENTION 

Preeclampsia prevention 

Definition 
• New-onset hypertension & proteinuria &/or 

end-organ damage at >20 weeks gestation 



High risk 

• Prior preeclampsia 
• Chronic kidney disease (CKD) 
• Chronic hypertension (HTN) 
• Diabetes mellitus (DM) 
• Multiple gestation 
• Autoimmune disease (AIDs) 

Moderate risk 
• Obesity 
• Advanced maternal age 
• Nulliparity 

Prevention • Low-dose aspirin at 12 weeks gestation 

Preeclampsia is a leading cause of maternal and fetal morbidity and mortality due to the 
increased risk of stroke, placental abruption, and disseminated intravascular 
coagulation.  Preeclampsia likely results from abnormal vasoconstriction and increased 
platelet aggregation, resulting in placental infarction and ischemia. 

Patients with certain predisposing factors, such as diabetes mellitus, chronic 
hypertension, and multiple gestations, are at high risk for preeclampsia 
development.  Twin gestation, increases the risk of preeclampsia nearly threefold, 
possibly due to greater placental mass and, subsequently, a higher risk of placental 
hypoperfusion leading to placental ischemia. 

In high-risk patients, daily low-dose aspirin is the only therapy proven to decrease the 
risk of preeclampsia because it inhibits platelet aggregation and helps prevent placental 
ischemia It is initiated at 12-28 weeks gestation (but optimally before 16 weeks) and 
continued daily until delivery. 

……………. 

Cerclage placement decreases the risk of preterm delivery in patients with a short cervix 
(<2.5 cm) on ultrasound or a prior preterm delivery caused by cervical insufficiency (ie, 
painless cervical dilation).   

Indomethacin is a tocolytic used in patients in preterm labor at <32 weeks gestation to 
halt contractions and delay labor.  It is not used as a prophylactic medication to prevent 
preterm labor. 

Intramuscular hydroxyprogesterone is indicated in patients with a prior spontaneous 
preterm delivery to decrease the risk of recurrence. 

Low-molecular-weight heparin (LMWH) can be used for venous thromboembolism (VTE) 
prophylaxis in patients with a prior VTE or a hypercoagulable condition (eg, certain 
inherited thrombophilias, antiphospholipid antibody syndrome [APLAS]).  



Preeclampsia likely results from abnormal vasoconstriction and increased platelet 
aggregation, resulting in placental infarction and ischemia. 

Patients with predisposing factors, such as chronic kidney disease, chronic hypertension, 
and preeclampsia in a prior pregnancy (particularly with severe features or at <37 weeks 
gestation), are at high risk for developing preeclampsia. 

…………………….. 

Betamethasone helps accelerate fetal lung maturity in patients <37 weeks gestation who 
are at imminent risk for preterm delivery.  If a patient develops preeclampsia requiring 
preterm delivery, betamethasone would be indicated at that time. 

High-dose (4 mg) folic acid is indicated in patients at high risk for a fetus with neural tube 
defects (eg, prior affected pregnancy, use of folate antagonist medications). A patient is 
at average risk requires the typical dose (0.4 mg) found in most prenatal vitamins. 

Intramuscular hydroxyprogesterone is indicated in pregnant patients with prior 
spontaneous preterm delivery (ie, preterm prelabor rupture of membranes [PPROM], 
preterm labor) to decrease the risk of recurrence. It is not indicated in patients who 
underwent preterm delivery for other indications (eg, preeclampsia with severe features, 
fetal growth restriction [FGR]). 

Vaginal progesterone is indicated to decrease the risk of preterm delivery in patients 
with a shortened cervix, which is usually identified incidentally on anatomy ultrasound 
between 16 and 24 weeks gestation.   

Preeclampsia 

Risk factors 

• Nulliparity 
• Obesity 
• Preexisting medical condition (eg, SLE, chronic HTN) 
• Multiple gestation 
• Advanced maternal age 

Definition 

• New-onset HTN (SBP ≥140 or DBP ≥90 mm Hg) at >20 
weeks 
          AND 

• Proteinuria OR signs/symptoms of other end-organ 
damage 

Severe 
features 

• Severe-range HTN (SBP ≥160 or DBP ≥110 mm Hg) 
• Platelets <100,000/mm3 
• Creatinine >1.1 mg/dL or 2x normal 
• Elevated transaminases (2x upper limit of normal) 
• Pulmonary edema 
• Visual or cerebral symptoms (eg, headache) 

Management 
• <37 weeks & no severe features: expectant 
• ≥37 weeks (or ≥34 weeks with severe features): delivery 



• Severe-range BP: IV labetalol, IV hydralazine, PO 
nifedipine 

• Seizure prophylaxis: magnesium sulfate 

DBP = diastolic blood pressure; IV = intravenous; PO = by mouth; SBP = systolic 
blood pressure; SLE= systemic lupus erythematosus. 

Patients with type 1 diabetes mellitus (T1DM) are at risk for diabetic nephropathy (eg, 
proteinuria) and vascular disease (eg, hypertension [HTN]), which are independent risk 
factors for preeclampsia (HTN of pregnancy with associated proteinuria and/or signs of 
end-organ damage). Therefore, T1DM is one of several conditions that increase the risk 
of preeclampsia; others include chronic HTN, SLE, and multiple gestation (eg, 
twins).  Patients at high risk for preeclampsia are started on daily aspirin beginning at 12 
weeks gestation. 

In addition, high-risk patients require a 24-hour urine collection for total protein at 
the initial prenatal visit to establish a baseline (prepregnancy) proteinuria 
assessment. The ability to evaluate changes in proteinuria levels helps determine 
whether BP elevations later in pregnancy are due to gestational hypertension (GHTN) or 
preeclampsia, which affects antepartum management and delivery timing: 

• Patients with GHTN have BP elevations with no significant changes in 
proteinuria. These patients are typically managed as outpatients and delivered 
at 37-39 weeks gestation. 

• In contrast, patients with preeclampsia typically have BP elevations and 
worsening proteinuria.  These patients may require inpatient care and possible 
preterm delivery (<37 weeks gestation). 

A 24-hour urine collection also identifies patients with nephrotic-range proteinuria (>3.5 
g/day) who are at risk for thromboembolism and require anticoagulation during 
pregnancy and postpartum. 

…………………. 

Hemoglobin electrophoresis is indicated for patients with anemia (ie, hemoglobin <11 
g/dL in the first trimester) to evaluate for hemoglobinopathies (eg, sickle cell trait, 
thalassemia). 

Intramuscular hydroxyprogesterone is indicated in patients with a prior spontaneous 
preterm delivery to decrease the risk of recurrence.  

Quantitative β-hCG levels are measured in patients with a pregnancy of unknown 
location (ie, suspected ectopic pregnancy) or gestational trophoblastic disease (GTD; eg, 
hydatidiform mole) to aid diagnosis and treatment.  β-hCG levels do not affect 
management in patients with a viable intrauterine pregnancy (singleton or multiple 
gestation) on ultrasound. 



PREECLAMPSIA 

Sudden-onset dyspnea, hypoxia, and crackles are consistent acute pulmonary edema, a 
rare and life-threatening complication of severe preeclampsia.  Preeclamptic patients 
have generalized arterial vasospasm leading to increased systemic vascular 
resistance and high cardiac afterload.  The heart becomes hyperdynamic to try to 
overcome the systemic hypertension.  Additional factors that may contribute to 
pulmonary edema include decreased renal function, decreased serum albumin, and 
endothelial damage leading to increased capillary permeability. 

Management includes supplemental oxygen, fluid restriction, and diuresis in severe 
cases.  Fluid restriction and diuresis must be used with caution as plasma volume is 
effectively decreased through third-spacing and placental perfusion can 
be compromised. 

……………… 

Amniotic fluid embolism can cause sudden hypoxemic respiratory failure and 
hypotensive shock.  The pathogenesis involves amniotic fluid entering into the maternal 
circulation during labor or delivery.   

Bronchospasm may cause dyspnea and hypoxemia, but it usually causes wheezing 
instead of crackles and would likely be relieved by corticosteroids.  In addition, 
bronchospasm is less likely to occur without a preexisting history of asthma. 



Excessive magnesium sulfate can cause neuromuscular depression.  Toxicity is 
characterized by decreased respiratory effort/apnea, muscle paralysis, somnolence, 
visual disturbances, and decreased or absent deep-tendon reflexes.  Although pulmonary 
edema can occur from magnesium sulfate toxicity, the normal deep-tendon reflexes and 
increased respiratory effort make this etiology less likely. 

Pregnant women are at increased risk for both community-acquired pneumonia from 
decreased cell-mediated immunity and aspiration pneumonia from increased 
intraabdominal pressure and a relaxed lower esophageal sphincter.  Pneumonia in these 
settings can cause crackles and dyspnea but is usually accompanied by fever.  In addition, 
it would not cause lower-extremity edema. 

The risk for pulmonary embolus is increased in pregnancy due to increased thrombotic 
effects of estrogen.  However, in the setting of severe preeclampsia crackles, and 
peripheral pitting edema, pulmonary edema is more likely. 

Preeclampsia 

Definition 

• New-onset hypertension (SBP >140 mm Hg &/or 
DBP >90 mm Hg) at >20 weeks gestation 

            PLUS 
• Proteinuria &/or end-organ damage 

Severe 
features 

• SBP >160 mm Hg or DBP >110 mm Hg (2 times >4 hours 
apart) 

• Thrombocytopenia 
• ↑ Creatinine (Cr) 
• ↑ Transaminases (LFTs) 
• Pulmonary edema 
• Visual or cerebral symptoms 

Management 

• Without severe features: Delivery at >37 weeks 
• With severe features: Delivery at >34 weeks 
• Magnesium sulfate (seizure prophylaxis) 
• Antihypertensives 

DBP = diastolic blood pressure; SBP = systolic blood pressure. 

Preeclampsia is defined as new-onset hypertension (systolic >140 mm Hg and/or 
diastolic >90 mm Hg) at >20 weeks gestation and proteinuria (>300 mg/24 hr, 
protein/creatinine ratio >0.3, or dipstick >1+) or signs of end-organ dysfunction. Risk 
factors for preeclampsia include: 

1. Multiple gestation,  
2. Nulliparity,  
3. Preexisting diabetes mellitus (DM),  
4. Advanced maternal age,  
5. Chronic kidney disease (CKD), and  



6. Prior preeclampsia. 

The presentation of preeclampsia is variable. Most patients with preeclampsia have mild 
hypertension and proteinuria and no end-organ dysfunction. A subset has manifestations 
of severe disease, such as severe hypertension, platelet count <100,000/mm3, 
transaminitis, creatinine >1.1 mg/dL, and headaches or visual changes. Although all 
patients with preeclampsia are at risk for eclamptic seizures, placental abruption, 
hepatic rupture, and disseminated intravascular coagulation (DIC), those with severe 
features are at increased risk for these complications. 

This patient meets the criteria for preeclampsia based on her new-onset elevated blood 
pressure and proteinuria (elevated protein-to-creatinine ratio). The presence 
of transaminitis and elevated creatinine meets the criteria for preeclampsia with severe 
features. 

………………… 

Patients with acute fatty liver of pregnancy (AFLP) typically present with nausea, 
vomiting, abdominal pain, and jaundice. 

Intrahepatic cholestasis of pregnancy is characterized by elevated bilirubin and 
transaminases as well as generalized pruritus.  Although preeclampsia patients usually 
have elevated transaminases, they have no pruritus. 

New-onset severe hypertension at 37 weeks gestation, headache with visual symptoms, 
increased ankle clonus, and thrombocytopenia are strongly suggestive of preeclampsia 
with severe features. Elevated lactate dehydrogenase (LDH) and anemia are consistent 
with microangiopathic hemolysis, a known feature of preeclampsia. Risk factors for 
preeclampsia include nulliparity and maternal age <18. 

Preeclampsia is a leading cause of fetal and maternal morbidity and mortality.  The 
pathophysiology of preeclampsia likely involves abnormal placental development and 
function, which puts the fetus at risk for chronic uteroplacental 
insufficiency. Uteroplacental insufficiency can lead to fetal growth restriction/low birth 
weight (ie, small for gestational age infant) even if the neonate is delivered at 
term.  Maternal complications from preeclampsia include abruptio placentae, 
disseminated intravascular coagulation, and eclampsia. 

……………………. 

Hypoxic brain injury typically is due to acute uteroplacental insufficiency (eg, from labor 
stress or abruptio placentae).   

Preeclampsia does not alter the rate of fetal maturation.  The frequencies of neonatal 
morbidities associated with prematurity such as intraventricular hemorrhage and 
respiratory distress at any given gestational age are similar for pregnancies with and 
without preeclampsia.   

Kernicterus, the neurologic sequelae of neonatal hyperbilirubinemia, is caused most 
commonly by neonatal hemolysis.  Preeclampsia does not cause neonatal hemolysis or 
hyperbilirubinemia even when there is maternal hemolysis, nor does it cause fetal 
thrombocytopenia even with maternal thrombocytopenia. 



Hypertension is a 
leading cause of 
maternal and perinatal 
morbidity and 
mortality. Severe 
hypertension places the 
mother at risk for 
hemorrhagic or 
ischemic stroke, 
pulmonary edema, and 
myocardial ischemia 
and can disrupt flow 

through the uterine arteries or lead to abruptio placentae. In pregnancy, severe 
hypertension is defined as a SBP ≥160 mm Hg or DBP ≥110 mm Hg for ≥15 minutes. 
During a maternal hypertensive crisis, the initial goal is to stabilize the mother by 
administering anti-hypertension medicines. Treating the mother also benefits the fetus. 

The first-line drugs for maternal hypertensive crisis include: 

• IV hydralazine – a vasodilator. 
• IV labetalol – a beta blocker with alpha-blocking activity. Intravenous labetalol is 

fast-acting and safe in pregnancy; however, if a patient has bradycardia (pulse 
<60/min), a beta blocker such as labetalol can lower her pulse even further, 
resulting in dizziness or lightheadedness. 

• PO nifedipine – a calcium channel blocker. Patients with emesis may not be able 
to tolerate oral medications. 

Given her bradycardia and emesis, hydralazine is the best choice for this patient. 

………………. 

Loop diuretics (eg, furosemide) lower blood pressure but can also deplete intravascular 
volume.  They are typically used to manage pulmonary edema (eg, crackles, dyspnea) in 
patients with preeclampsia.  

ACE inhibitors (eg, lisinopril) are contraindicated in pregnancy as they can cause fetal 
growth restriction (FGR), renal failure, pulmonary hypoplasia, oligohydramnios, and 
skeletal abnormalities if administered in the second or third trimester. 

Methyldopa has a long history of safety in pregnancy but is used to treat chronic 
hypertension rather than hypertensive emergencies.  Its use is limited by its slow onset 
and comparative weakness, which necessitates high doses that can cause sedation. 

Sodium nitroprusside is generally a last resort for the treatment of hypertension and is 
used with great caution due to cyanide as a metabolic byproduct. 



Magnesium toxicity 

Clinical 
features 

• Mild: nausea, flushing, headache, hyporeflexia 
• Moderate: areflexia, hypocalcemia, somnolence 
• Severe: respiratory paralysis, cardiac arrest 

Treatment 
• Stop magnesium therapy 
• Give IV calcium gluconate bolus 

Magnesium sulfate is the treatment of choice for the prevention of eclamptic 
seizures.  It is also administered to patients for whom preterm delivery is imminent as 
it decreases the risk for cerebral palsy in premature infants.  Common adverse effects of 
magnesium sulfate include headache, nausea, fatigue, and diaphoresis.  Signs of 
magnesium toxicity include loss of deep tendon reflexes, somnolence, and respiratory 
depression. 

Because magnesium is solely excreted by the kidneys, a common risk factor for 
magnesium toxicity is renal insufficiency.  Patients with an elevated serum creatinine 
may need a lower magnesium dose and close observation.  Magnesium levels should be 
checked after initiation of the infusion and the infusion rate adjusted 
accordingly.  Calcium gluconate is the first-line treatment for magnesium toxicity. 

……………… 

Concomitant use of calcium channel blockers (eg, nifedipine) and magnesium can 
potentiate hypotension. 

Although transaminitis indicates hepatic damage from preeclampsia, the liver is not 
involved in magnesium excretion. 

Hypocalcemia is a potential adverse effect rather than cause of hypermagnesemia due to 
temporary suppression of parathyroid hormone secretion. 

Oxytocin can enhance antidiuretic hormone release and cause the development of the 
syndrome of inappropriate antidiuretic hormone secretion (SIADH).  Patients with SIADH 
present with hyponatremia. 

Preeclampsia refers to newly diagnosed hypertension at >20 weeks 
gestation plus proteinuria and/or signs of end-organ damage.  Risk factors for 
preeclampsia include maternal age >40 and nulliparity. 

The diagnosis of hypertension in preeclampsia is based on systolic blood pressure >140 
mm Hg or diastolic blood pressure >90 mm Hg on 2 occasions >4 hours apart.  In 
addition, the patient must be evaluated for proteinuria.  Because urine dipstick has both 
a high false-positive and false-negative rate during pregnancy, the finding of 1+ protein 
should be confirmed either by a urine protein/creatinine ratio or a 24-hour collection 
for total protein (gold standard) to quantify the proteinuria.  The diagnosis of 
preeclampsia is confirmed by a urine protein/creatinine ratio >0.3 or a 24-hour urine 
collection showing a total urine protein excretion of >300 mg. 

ECLAMPSIA Eclampsia is the MCC of generalized tonic-clonic seizure in pregnant patients 
with HTN. It is defined as new-onset seizures in a patient with preeclampsia (new-onset 



HTN and proteinuria or end-organ damage at >20 weeks gestation). Risk factors for 
preeclampsia include advanced maternal age, nulliparity, and DM. 

Seizures occurring in the setting of new-onset hypertension at 34 weeks gestation and 
evidence of CNS dysfunction (persistent headache, blurry vision) is highly suggestive of 
eclampsia. Additional symptoms of impending eclampsia include altered mental status 
(AMS), right upper quadrant (RUQ) or epigastric pain, and shortness of breath (SOB). 
Proteinuria is common in eclampsia/preeclampsia. 

…………………. 

Hypocalcemia is most commonly due to hypoparathyroidism or renal disease. It can 
cause seizures but more typically presents with tetany (neuromuscular irritability, muscle 
twitching). In addition, hypocalcemia is associated with hypotension rather than 
hypertension. 

Insulin overdose causes hypoglycemia, which in turn can cause seizures. However, 
additional symptoms of hypoglycemia typically include anxiety, diaphoresis, tremor, and 
cognitive impairment.  

Hyponatremia is associated with excessive fluid loss from sweating or emesis, or from 
excessive water retention due to renal, cardiac, or hepatic failure. Although severe acute 
hyponatremia (sodium <115-120 mEq/L) can cause headache, seizures, and loss of 
consciousness, patients usually have risk factors for hyponatremia. 

Meningeal inflammation from meningitis can cause seizures.  However, meningitis 
typically presents with fever, headache, and neck pain/nuchal rigidity. 

Poor intake and hypovolemia are risk factors for vasovagal syncope due to orthostatic 
(postural) hypotension.  

The tonic-clonic seizures of eclampsia generally last 3-4 minutes and are self-limited; 
treatment is therefore directed at prevention of further seizures. Magnesium sulfate is 
first-line therapy and has been shown to be more effective and safer than diazepam or 
phenytoin in preventing seizure recurrence. It also has been shown to be superior in 



preventing maternal death. If magnesium sulfate does not control eclamptic seizures, 
then diazepam or phenytoin would be indicated as a second choice. 

Approximately 10% of pregnancy-related maternal mortality is due 
to eclampsia. Eclampsia is associated with maternal morbidity from abruptio placentae, 
DIC, and cardiopulmonary arrest.   

After maternal stabilization, magnesium sulfate administration, and BP 
control, expedient delivery is indicated as it is the only cure for eclampsia. 

…………………. 

Calcium gluconate is used for calcium repletion in patients with hypocalcemia. It is also 
an antidote for magnesium toxicity. 

DKA (hyperglycemia, glucosuria, ketonuria) can present with nausea and epigastric pain 
and requires treatment with insulin. However, hypoglycemia rather than hyperglycemia 
causes seizures. Glucagon, an antidote for hypoglycemia, would be indicated if this 
patient's seizures were due to hypoglycemia. 

Although visual symptoms, headache, and seizure could be related to thromboembolic 
events that would be treated with anticoagulation agents (eg, heparin), the epigastric 
pain and hypertension are more suggestive of eclampsia. 

Preeclampsia (eg, hypertension, proteinuria) and is the most common cause of new-
onset seizures in pregnant patients.  The risk factors for eclampsia are similar to those of 
preeclampsia (eg, history of preeclampsia, maternal age >40, history of hypertension). 

Eclamptic seizures are typically tonic-clonic, generalized, and brief, lasting several 
minutes.  The seizures are frequently preceded by severe headaches, visual 
disturbances (eg, blurry vision, photophobia, loss of vision), and epigastric/right upper 
quadrant pain.  Patients typically have hypertension (systolic blood pressure >140 mm 
Hg or diastolic blood pressure >90 mm Hg) and proteinuria but no focal neurologic 
defects.  During the postictal phase of an eclamptic seizure, patients are typically 
fatigued and sleepy. 

…………. 

Brain tumors can present with headaches and seizures.  However, headaches from brain 
tumors are typically dull and constant rather than acute and severe. 

Cerebral venous thrombosis can present with gradual-onset headaches, focal seizures, 
and focal neurologic deficits.  It is not associated with proteinuria. 

Conversion disorder refers to neurologic symptoms that cannot be explained by a 
medical condition.  Depression and anxiety are risk factors. 

Epileptic seizures occur in the absence of provocation.  In addition, epileptic seizures are 
more typically followed rather than preceded by headaches.   

Although migraine headaches can be accompanied by neurologic symptoms (eg, 
hemiparesis, stupor, coma, vertigo, ataxia) and visual symptoms (eg, hallucinations, 
diplopia, blindness), seizures typically are not precipitated by migraine headaches. 



Subarachnoid hemorrhage (SAH) typically presents as a sudden, extremely severe 
headache associated with nausea, vomiting, meningismus, and loss of 
consciousness.  Seizures are uncommon but poor prognostic manifestations usually 
accompanied by altered mental status and papilledema from increased 
intracranial pressure. 

HYPONATREMIA A patient had a generalized tonic-clonic seizure after an induction of labor for 
preeclampsia with severe features. The most common cause of postpartum seizure is 
eclampsia; however, given a normal blood pressure and magnesium level that is in the 
therapeutic range for preeclampsia/eclampsia management, suggests other causes and 
warrants further evaluation. With a sodium level of 112 mEq/L, this patient's seizure is 
mostly likely due to severe hyponatremia, a rare side effect of oxytocin. 

Oxytocin, commonly used for induction of labor and postpartum hemorrhage 
management, has a similar structure to antidiuretic hormone(vasopressin); therefore, 
elevated levels can stimulate the renal collecting ducts to increase free water 
absorption.  This leads to acute hyponatremia, decreased serum osmolality, and 
increased free water movement into the brain cells with resultant cerebral edema and 
seizure.  The risk of this rare but life-threatening side effect is increased 
with excessive or prolonged oxytocin administration (e.g., a 48-hour oxytocin infusion 
followed by a bolus). 

Management of oxytocin-induced hyponatremia includes cessation of oxytocin infusion 
and gradual administration of hypertonic saline (eg, 3% saline) in symptomatic patients 
(eg, seizures) to raise serum osmolality and reverse cerebral edema. 

…………….. 

Acute blood loss anemia from postpartum hemorrhage can cause pituitary infarction (ie, 
Sheehan syndrome).  Sheehan syndrome typically has a delayed presentation of 
nonspecific symptoms such as fatigue and decreased lactation, not an isolated seizure. 

Alcohol withdrawal can cause tonic-clonic seizures.  Alcohol withdrawal seizures typically 
occur 12-48 hours after the last alcoholic drink and are not usually associated with 
severe hyponatremia. 

Intracerebral hemorrhage from hypertensive crisis (eg, uncontrolled preeclampsia) may 
present with seizures.  However, patients typically have focal neurologic deficits and 
severely elevated blood pressure (ie, systolic ≥160 or diastolic ≥110 mm Hg). 

Although magnesium sulfate toxicity (ie, ≥8.4 mg/dL) can cause hyporeflexia, lethargy, 
respiratory failure, and eventual cardiac arrest, it does not cause seizure. It is unlikely 
when the level is within the therapeutic range. 

GESTATIONAL 
TROPHOBLASTIC 
DISEASE (GTD) 

Hydatidiform mole 

Clinical presentation 

• Abnormal vaginal bleeding ± hydropic tissue 
• Uterine enlargement > gestational age 
• Abnormally elevated β-hCG levels 
• Theca lutein ovarian cysts 



• Hyperemesis gravidarum 
• Preeclampsia with severe features   
• Hyperthyroidism 

Risk factors 
• Extremes of maternal age 
• History of hydatidiform mole 

Diagnosis 
• "Snowstorm" appearance on ultrasound 
• Quantitative serum β-hCG 
• Histologic evaluation of uterine contents 

Management 
• Dilation & suction curettage 
• Serial serum β-hCG post evacuation 
• Contraception for 6 months 

Pelvic pressure, uterine size larger than expected for gestational age, and bilateral 
adnexal masses is concerning for a hydatidiform mole.  Ultrasound findings of a 
hydatidiform mole include an enlarged uterus filled with a heterogeneous mass of cystic 
structures, often referred to as a "Swiss cheese" or "snowstorm" pattern.  Ovarian theca 
lutein cysts, are common with hydatidiform mole and develop due to ovarian 

hyperstimulation from 
markedly elevated β-hCG 
levels.  Risk factors for 
hydatidiform mole 
include infertility (e.g., using 
IVF) and extremes of maternal 
age (≤15 and >35). 

Gestational trophoblastic 
neoplasia (GTN) can arise from 
a hydatidiform mole, and 
uterine evacuation via suction 
curettage is indicated to 
remove all of the premalignant 
tissue.  Hysterectomy is an 
alternate management option 

for patients who have completed childbearing.  After uterine evacuation (or 
hysterectomy), patients are followed with serial β-hCG levels. Decreasing β-hCG levels 
indicate resolution of the hydatidiform mole; plateauing or increasing levels indicate the 
development of GTN. 

…………… 

Misoprostol is contraindicated in the management of hydatidiform mole due to the high 
risk of incomplete uterine evacuation. 

Laparoscopy is indicated for large and/or symptomatic ovarian cysts.  



Theca lutein cysts will resolve after treatment of the hydatidiform mole when the β-hCG 
level decreases. 

CA-125 is a tumor marker for epithelial ovarian carcinoma and is used to monitor disease 
progression.  Ovarian theca lutein cysts do not express CA-125. 

Because hydatidiform mole is a premalignant condition, conservative management via 
repeat ultrasound in 1 week is contraindicated due to increased risk for persistent GTN 
and/or complications of hydatidiform mole (eg, hyperemesis gravidarum, preeclampsia). 



Vaginal spotting and a uterine size greater than gestational age (eg, 14 weeks size at 9 
weeks gestation) are likely due to a complete hydatidiform mole.  Complete 
hydatidiform mole pregnancies result from an abnormal fertilization of an empty ovum 
either by 2 sperm or by 1 sperm that subsequently duplicates its genome.  This abnormal 
fertilization leads to trophoblastic proliferation and hydropic villi with no associated fetal 
development.  The uncontrolled molar tissue proliferation and endometrial blood 
collection can cause first-trimester vaginal bleeding, a uterine size–date discrepancy, 
and markedly elevated β-hCG levels (eg, >100,000 mIU/mL). 

The characteristic ultrasound finding of a complete hydatidiform mole is an 
endometrium with a "Swiss cheese" or "snowstorm" appearance.  This appearance is 
due to cystic hydropic villi that create a heterogenous mass with anechoic spaces but no 
fetus or amniotic fluid.  Additional ultrasound findings may include theca lutein cysts: 
large, bilateral, multilocular cysts that occur due to ovarian hyperstimulation. 

Treatment is with suction curettage; due to the risk of malignant transformation (eg, 
choriocarcinoma), patients are followed with serial monitoring until the hCG level 
is undetectable. 

…………………… 

Adenomyosis, an abnormal collection of endometrial glands and stroma within the 
uterine myometrium, can cause a symmetrically enlarged (globular) uterus.  Ultrasound 
may show myometrial thickening with an unaffected endometrium. 



An anembryonic gestation, a pregnancy with no embryonic development, can present 
with vaginal spotting.  However, it typically does not cause a uterine size-date 
discrepancy.  Ultrasound shows an empty hypoechoic gestational sac (ie, gestational sac 
≥25 mm with no embryo or yolk sac). 

An 
ectopic 

pregnancy implants outside the uterus (eg, in the fallopian tube) and can present with 
vaginal spotting.  Because there is no intrauterine pregnancy, the uterus is typically 



smaller than gestational age.  Ultrasound shows a thin endometrium and an adnexal 
mass (embryo). 

 

Twin pregnancies also present with a uterine size-date discrepancy. 

Uterine leiomyoma can 
cause an irregularly 
enlarged uterus and an 
elevated risk of 
spontaneous abortion 
(eg, vaginal 
bleeding).  Ultrasound 
shows well-
circumscribed masses in 
the myometrium and 
a fetus. 



Hypertension, hyperreflexia (eg, clonus), and positive pregnancy test are concerning for 
preeclampsia with severe features.  In addition to new-onset hypertension, pre-
eclamptic patients often have signs of end-organ damage such as RUQ pain (due to 
hepatic swelling and stretching of the Glisson capsule) and headache.  Although 
preeclampsia typically presents in the late third trimester, preeclampsia at <20 
weeks gestation can be a complication of hydatidiform mole (HM). 

HM, a type of gestational trophoblastic disease, is caused by an abnormal fertilization 
that results in a nonviable gestation composed of abnormal placental tissue (eg, 
hyperplastic trophoblasts, hydropic trophoblastic villi). The abnormal trophoblastic 
tissue proliferation can result in preeclampsia and leads to an enlarged uterus (eg, pelvic 
mass) that is greater than expected for gestational age and is filled with a heterogeneous 
mass of anechoic, cystic spaces (eg, "snowstorm" appearance on 
ultrasound). Preeclampsia is likely due to abnormal placental spiral artery development, 
which causes placental hypoperfusion, placental ischemia, and maternal hypertension. 
Treatment of HM is uterine evacuation (eg, suction curettage) to remove the 
trophoblastic tissue, after which the preeclampsia resolves. 

…………….. 

Cholecystitis can present with right upper quadrant pain, nausea, and vomiting.   

Embryonal carcinoma, an aggressive ovarian cancer typically diagnosed in adolescents, 
can present with an abdominal mass and elevated β-hCG.  Patients typically have ascites. 

Fitz-Hugh Curtis syndrome (eg, perihepatitis) is a sequela of PID that typically presents 
with pleuritic RUQ pain.  However, patients typically have associated fever and 
hypotension (eg, sepsis). 

Viral encephalitis can present with headache and hyperreflexia.   

 



A complete hydatidiform mole is the result of abnormal fertilization of an empty ovum 
by either 2 sperm or 1 whose genome then duplicates. The resulting gestation contains 
hypertrophic and hydropic trophoblastic villi that cause a marked elevation in the β-hCG 
level. Hydatidiform mole is a premalignant disease that can develop into gestational 
trophoblastic neoplasia (GTN), such as choriocarcinoma.  β-hCG is secreted by all 
gestational trophoblastic diseases (eg, hydatidiform mole, choriocarcinoma) and is 
therefore used as a marker for disease progression and/or remission. 

Treatment of a hydatidiform mole involves uterine evacuation via suction curettage 
and surveillance for the development of GTN. After suction curettage, β-hCG levels are 
followed weekly until undetectable; a plateau or increase in the β-hCG level is diagnostic 
of GTN. Once the β-hCG becomes undetectable (for 3 weeks?), monthly monitoring of β-
hCG levels continues for 6 months. During that time, a newly detectable β-hCG level is 
diagnostic for GTN. 

During the surveillance period, contraception is prescribed as pregnancy would make it 
hard to determine the significance of a rising β-hCG level and to treat GTN. GTN rarely 
develops >6 months after suction curettage for a hydatidiform mole. Therefore, after 6 
months of undetectable β-hCG levels, patients who are interested can attempt 
conception. 

……………….. 

It can take as long as 8 weeks after uterine evacuation for β-hCG levels to become 
undetectable. First-line treatment for GTN includes methotrexate or hysterectomy. A 
repeat suction curettage is NOT indicated in the management of gestational 
trophoblastic disease (eg, HM or GTN). 

A hydatidiform mole is typically due to an abnormal fertilization, not a chromosomal 
abnormality, and parental karyotype is not indicated. 

CA-125 is a tumor marker for epithelial ovarian cancer and is not indicated in the 
management of GTDs. 

A presentation of heavy vaginal bleeding (due to passage of hydropic villi), overt 
hyperthyroidism, elevated β-hCG, and an enlarged uterus with a heterogeneous cystic 
mass is concerning for a hydatidiform mole (HM). Risk factors for HM include vitamin A 
deficiency (eg, Roux-en-Y surgery) and extremes of maternal age. Patients age >40 with 
HM are also at risk for more severe complications. An HM is a nonviable, abnormal 
gestation composed of hypertrophic and hydropic placental trophoblastic villi. The 
trophoblastic hypertrophy leads to markedly elevated hCG levels. On ultrasound, the 
hydropic trophoblasts appear as a heterogeneous mass of cystic spaces, described as 
having a "snowstorm" appearance. 

As hCG (both α and β subunits) and TSH have a similar structure, elevations in hCG can 
mimic TSH and cause an increase in triiodothyronine (T3) and thyroxine (T4) 
concentrations.  The markedly elevated hCG levels associated with HM can therefore 
cause overt hyperthyroidism (eg, hot flashes, tachycardia, smooth warm skin, low 
TSH). These complications resolve after treatment as the hCG level decreases and the T3 
and T4 levels normalize. 



…………………. 

An ectopic pregnancy typically presents with unilateral pelvic pain and vaginal 
bleeding.  Ultrasonography reveals an empty uterus and an adnexal mass. 

Embryonal carcinoma, an ovarian cancer that is typically diagnosed in adolescents, 
secretes hCG.  Embryonal carcinoma typically presents with abdominal pain and an 
adnexal mass on ultrasound but not with vaginal bleeding. 

Endometrial cancer can present with abnormal vaginal bleeding, but ultrasound reveals a 
thickened endometrial lining rather than a heterogenous cystic intrauterine mass. There 
is no association between endometrial cancer and an elevated hCG level or hyperthyroid 
state. 

An inevitable abortion presents with vaginal bleeding, a dilated cervix, and an ultrasound 
revealing an intrauterine gestation in the lower uterine segment. 

Polycystic ovarian syndrome (PCOS) presents with anovulatory oligomenorrhea, elevated 
serum testosterone levels, an undetectable hCG level, and an ultrasound that reveals 
multiple, small ovarian cysts. 

Sarcoma botryoides (eg, embryonal rhabdomyosarcoma) typically presents in infancy 
and early childhood as nonfriable nodules protruding from the vagina that look like a 
cluster of grapes.  hCG is negative in these patients. 

UTERINE 
FIBROIDS/ 

LEIOMYOMA 

A patient at 29 weeks gestation has acute-onset, right-sided abdominal pain.  Abdominal 
pain in pregnancy can have a variety of etiologies from both benign and life-threatening 
causes.  This patient with fundal tenderness and a firm, tender mass most likely 
has a degenerating uterine leiomyoma. 

Leiomyomata uteri (fibroids) are benign myometrial tumors that can grow rapidly during 
pregnancy due to elevated estrogen and progesterone levels.  However, because 
myometrial blood flow shifts toward the developing fetus and placenta during 
pregnancy, fibroids can outgrow their blood supply, leading to fibroid infarction and 
necrosis.  Therefore, degenerating fibroids cause uterine contractions (due to 
prostaglandin release) and fundal tenderness, a tender mass, and leukocytosis (due to 
inflammatory cytokine release). 

Diagnosis is confirmed by ultrasound, and the condition is conservatively managed with 
acute pain control (eg, indomethacin for patients <32 weeks gestation). 

……………… 

Pregnant women are more likely to develop cholelithiasis and acute cholecystitis due to 
elevated estrogen levels.  Patients can have right-sided abdominal pain, vomiting, 
and leukocytosis. 

Acute diverticulitis can cause abdominal pain and leukocytosis; however, patients 
typically have pain in the left lower, rather than the right upper, quadrant due to sigmoid 
colon involvement.  



Acute pyelonephritis can cause preterm contractions and leukocytosis.  In contrast 
to a patient with fibroid degeneration, those with pyelonephritis have flank pain, no 
associated abdominal mass, and an abnormal urinalysis (eg, nitrites, leukocyte esterase). 

Uterine rupture, which can occur in patients with prior cesarean delivery, can present 
with acute abdominal pain and a palpable mass (ie, fetal parts).  However, patients 
typically have fetal heart rate decelerations and an acute abdomen (eg, 
rebound, guarding). 

A patient presents with a discrepancy 
between the uterine size and 
calculated gestational age based on 
LMP. A history of heavier, longer 
menses with pelvic pressure suggests a 
condition predating the current 
pregnancy.  These features, in addition 
to enlarged uterus with an irregular 
contour, are most consistent 
with leiomyomata uteri (benign 
uterine fibroids). 

Fibroids are often asymptomatic, but 
large size and position in relation to 

other pelvic organs can lead to pelvic pressure, urinary frequency or incomplete voiding, 
and constipation (arrows).  All types of fibroids can increase the mass of the uterus and 
may cause such symptoms, but the effects are most pronounced with 
large subserosal or pedunculated fibroids. An irregular uterine contour also suggests 
subserosal and/or pedunculated fibroids. 

Some fibroids will be diagnosed for the first time during pregnancy by size-date 
discrepancy or by routine ultrasound. Most fibroids do not affect pregnancy. However, 
having large or multiple fibroids can increase the risk of obstetrical complications (eg, 
miscarriage, malpresentation, abruptio placentae, preterm birth). 

……………… 



Similar to leiomyomata, adenomyosis can cause heavy menstrual bleeding. However, the 
uterine enlargement in adenomyosis is diffuse and relatively subtle. Therefore, a uterus 
would not be so markedly out of proportion with expected pregnancy dating, and its 
contour would remain uniform rather than irregular. 

Classic signs of a complete molar pregnancy 
include vaginal bleeding, hyperemesis gravidarum, 
and a diffusely enlarged uterus with a regular 
contour. An irregularly enlarged uterus, preexisting 
pelvic pressure symptoms, and no vaginal bleeding 
make a complete mole a less likely cause of size-
date discrepancy. 

Endometriosis does not cause uterine 
enlargement, and adhesions from fibrosis due to 
endometriosis make the uterus and other pelvic 
organs immobile.  Adenomyosis patients have a 
mobile uterus. 

Incorrect dating and multiple gestation are common causes of size-date discrepancy. 

Polyhydramnios is a cause of size-date discrepancy in the second and third 
trimesters. Patients may present with shortness of breath and a uniformly enlarged 
gravid uterus. 

These benign smooth muscle tumors arise from the myometrium and are most common 
in women of reproductive age, especially those of African American ethnicity. 

Clinical presentation is variable depending on the size, location, and number of 
fibroids.  Extremely large fibroids can cause pelvic pressure and other mass symptoms 
(eg, urinary frequency, constipation).  The uterus may be so enlarged that it is palpable 
as a globular abdominal mass.  An irregular uterine contour (eg, protuberance) is also 
consistent with fibroids. 

Fibroids involving the submucosa may result in heavier and longer menses 
with dysmenorrhea (painful cramps during menses).  Recurrent pregnancy loss can be 
associated with intracavitary, submucosal, and intramural fibroid types that distort the 
uterine cavity.  

…………. 

Endometrial carcinoma presents as abnormal uterine bleeding or postmenopausal 
bleeding.  It is less likely in a patient age <45 without predisposing factors such as 
unopposed estrogen exposure. 

Intermenstrual spotting without uterine enlargement, rather than prolonged menses, is 
the hallmark of endometrial polyps. 

Symptoms of uterine sarcoma can be identical to those of fibroids (abnormal uterine 
bleeding, pelvic pressure, uterine mass).  However, sarcoma is very rare and typically 
presents after menopause,  



Ultrasound is the preferred initial diagnostic imaging modality for most patients.  It is 
widely available, cost effective, and has a high sensitivity (>95%) for detecting uterine 
fibroids and ovarian pathology. 

……………… 

BRCA1 and BRCA2 mutations are the most common cause of hereditary breast and 
ovarian cancers.  Genetic testing is done only after a thorough risk assessment, including 
a detailed family history for breast and ovarian cancer.  BRCA testing might give 
information on the overall breast and ovarian cancer risk. 

A patient has had ≥3 consecutive pregnancy losses (ie, spontaneous abortions) consistent 
with recurrent pregnancy loss.  Initial workup for these patients includes pelvic 
ultrasound, karyotype, and thrombophilia testing because anatomic, genetic, and 
thrombotic disorders are the most common causes. 

Submucosal fibroid is a benign smooth muscle (myometrial) tumor that can 
cause abnormal intrauterine anatomy by extending into the cavity or impinging on (ie, 
disrupting) the endometrium.  This compromises embryo implantation or growth, likely 
due to decreased endometrial thickness and the reduced vascularity of the fibroid 
(relative to the myometrium). 

Therefore, the most appropriate treatment for recurrent pregnancy loss due to 
submucosal fibroids is hysteroscopic myomectomy (even if the fibroids are not causing 
heavy menses).  This procedure restores normal intrauterine anatomy, thereby reducing 
the risk of future pregnancy loss. 

….. 

Clomiphene is a selective estrogen receptor modulator that treats ovulatory infertility by 
increasing FSH levels and promoting ovarian follicular development.  Clomiphene does 
not treat recurrent pregnancy loss and has antiestrogen effects on the endometrium 
(which decreases endometrial thickness). 

Uterine artery embolization decreases blood flow to the uterus, thereby reducing fibroid 
size.  It is not recommended for patients desiring future fertility because the resultant 
decreased uterine perfusion increases the risk of obstetric complications (eg, fetal 
growth restriction) and decreases live birth rates. 

Vaginal progesterone is used in patients with an incidental shortened cervix (≤25 mm) on 
ultrasound to decrease the risk of preterm delivery.  It does not reduce the risk of 
recurrent pregnancy loss. 

BREECH 
PRESENTATION 

Breech presentation 

Breech 
types 

• Frank: hips flexed & knees extended (buttock 
presenting) 

• Complete: hips & knees flexed 
• Incomplete: 1 or both hips not flexed (feet 

presenting) 



Risk 
factors 

• Advanced maternal age (≥35) 
• Multiparity 
• Uterine didelphys, septate uterus 
• Uterine leiomyomas 
• Fetal anomalies (eg, anencephaly) 
• Preterm (<37 weeks gestation) 
• Oligohydramnios/polyhydramnios 
• Placenta previa 

Management 
• External cephalic version (ECV) 
• Cesarean delivery 

Breech presentation occurs when the fetal buttocks or feet are the closest fetal part to 
the cervix. It is a common type of fetal malpresentation and has an increased risk of 
complications during vaginal delivery (eg, delivery trauma, umbilical cord prolapse, head 
entrapment). Variable fetal presentation, including breech, is normal during early 
pregnancy due to the small fetal size relative to the amniotic fluid volume; with 
increasing gestational age, the fetus typically develops a cephalic presentation, thereby 
optimizing chances of an uncomplicated vaginal delivery. 

Fetal malpresentation (eg, 
breech) can occur when either 
fetal mobility or maternal 
anatomy (ie, fixation of 
presenting part in the pelvic inlet) 
is affected. A common risk 
factor for breech presentation 
is uterine leiomyomas, 
particularly submucosal fibroids, 
as they can distort the uterine 
cavity and limit fetal mobility. In 
addition, large leiomyomas in the 
lower uterine segment can 
become space occupying 
and prevent fetal cephalic 
engagement. 

Patients with breech presentation and no contraindications to vaginal delivery (eg, 
placenta previa, prior classical cesarean delivery) can be offered an external cephalic 
version (manual rotation of the fetus to cephalic presentation) at ≥36 weeks gestation. 

…………………. 

Polyhydramnios (amniotic fluid index ≥24 cm) and oligohydramnios (amniotic fluid index 
≤5 cm) are risk factors for breech presentation because extremes of amniotic fluid 
volume can cause fetal hypermobility (polyhydramnios) or 
hypomobility (oligohydramnios).   



Fetal growth restriction (FGR) and its causes (eg, tobacco use) are risk factors for breech 
presentation, as small fetal size can result in hypermobility. 

Multiparity is a risk factor for breech presentation, as pregnancy increases abdominal 
wall laxity and changes uterine shape in subsequent pregnancies, which can prevent 
fetal engagement.   

Placenta previa is a risk factor for breech presentation because the placenta occupies the 
lower portion of uterus and prevents fetal engagement.   



TRANSVERSE 
FETAL LIE 

A fetus has a transverse lie (ie, fetal 
spine is perpendicular to the long 
axis of the uterus; may lead to a 
discrepancy b/w fundal height and 
GA) and shoulder presentation 
(shoulder is the fetal body part 
closest to the cervix). At an earlier 
gestational age, the fetus is mobile 
due to its small size when 
compared with the amniotic fluid 
volume and intrauterine cavity size. 

Therefore, abnormal fetal lie and malpresentation (eg, shoulder, breech) are common 
and frequently change. 

With increasing gestational age, increased fetal growth and relative decreased amniotic 
fluid volume lead to decreased fetal mobility. By term (ie, ≥37 weeks gestation), the 
majority of fetuses will have spontaneously rotated into a longitudinal lie (ie, fetal spine 
is parallel to the long axis of the uterus) and cephalic presentation as this prepares the 
fetus for delivery and is the most effective way to occupy the intrauterine cavity. 
Therefore, patients with transverse lie and malpresentation at preterm gestations 
are managed expectantly with an ultrasound at term to evaluate fetal presentation. 

…………………….. 

Contraindications to a vaginal delivery include a placenta previa and prior classical 
(vertical incision, risk of rupture is 5-10%) cesarean delivery. If the fetus rotates to 
cephalic presentation, and the patient has had a previous transverse incision, the patient 
can undergo a trial of labor after a cesarean delivery as the risk of uterine rupture with a 
prior low transverse cesarean delivery is low (0.5%) and the placenta does not cover the 
cervix. 

External cephalic version (ECV), a procedure in which the fetus is manually rotated to 
cephalic presentation, can 
be performed in patients 
with malpresentation at 
≥37 weeks gestation but 
not in preterm patients as 
most fetuses will 
spontaneously rotate. In 
addition, ECV has a risk of 
prelabor ROM and 

abruptio placentae, which require delivery (and possible prematurity complications if 
delivered at <37 weeks gestation). ECV is not recommended during active labor due to 
its low success rate at that time. 

EXTERNAL 
CEPHALIC 
VERSION 

External cephalic version (ECV) 

Procedure • Manual rotation of fetus to cephalic presentation 



• Decreases cesarean delivery rate 

Indications 
• Breech/transverse presentation 
• ≥37 weeks gestation 

Absolute 
contraindications 

• Contraindication to vaginal delivery 
o Prior classical cesarean delivery 
o Prior extensive uterine myomectomy 
o Placenta previa 

Complications 
• Abruptio placentae 
• Intrauterine fetal demise (IUFD) 

Breech presentation occurs when the buttocks or feet are the fetal part closest to the 
maternal cervix. Risk factors include prematurity, multiparity, multiple gestation, 
uterine anomalies (eg, septate uterus), leiomyomas, placenta previa, and some fetal 
anomalies (eg, hydrocephaly). Breech presentation is typically diagnosed via ultrasound; 
however, examination findings consistent with a breech fetus include subcostal pain or a 
palpation of a hard mass near the uterine fundus (due to the fetal head) or lack of a 

fetal presenting part 
on digital cervical 
examination. 

Patients with breech 
presentation and no 
contraindications to 
vaginal delivery (eg, 
placenta previa, prior 

classical cesarean delivery) are offered external cephalic version (ECV), a procedure in 
which the fetus is manually rotated to cephalic presentation.  If the fetus is successfully 
rotated to cephalic presentation, patients can attempt a vaginal delivery.  ECV has a risk 
of prelabor rupture of membranes (PROM), abruptio placentae, and preterm labor that 
may necessitate delivery; therefore, the procedure is performed at ≥37 weeks 
gestation to decrease the risks associated with premature delivery. 



………………… 

Vaginal delivery may be appropriate for select patients spontaneously laboring with a 
fetus in frank or complete breech presentation. However, vaginal delivery is 
contraindicated in patients with footling or incomplete breech presentation due to the 
risk of head entrapment through an incompletely dilated cervix after delivery of the 
body, which is an obstetric emergency. If the patient desires a vaginal delivery, ECV 
should be attempted; however, if the procedure is unsuccessful, a scheduled cesarean 
delivery is indicated. 

Internal podalic version facilitates vaginal delivery of the second twin by grasping the 
feet and performing a breech extraction. It is NOT indicated in the management of 
singleton gestations. 

Patients with a breech presentation, a fetal malpresentation in which 
the buttocks or feet are the parts closest to the maternal cervix, are typically managed 
with a cesarean delivery at term.  This is because breech vaginal deliveries have a higher 
rate of complications (eg, umbilical cord prolapse, asphyxia) compared with cephalic 
vaginal deliveries.  Patients with breech presentation who do not want to undergo 



scheduled cesarean delivery 
can be offered an external 
cephalic version (ECV), a 
procedure that manually 
rotates the fetus to cephalic 
presentation. 

However, in contrast to a 
prior low-transverse cesarean 
delivery, a prior classical 
cesarean delivery (vertical 
uterine incision), is a 
contraindication to a vaginal 
delivery due to the increased 
risk of uterine rupture during 
labor—an obstetric 
emergency. 
Other contraindications to 

vaginal delivery include placenta previa or a prior extensive uterine myomectomy.  In 
these patients, an ECV is not performed as it exposes them to possible complications (eg, 
abruptio placentae, fetal demise) with no maternal-fetal benefit or change in 
management.  Therefore, patients with breech presentation and contraindication to 
vaginal delivery require a scheduled cesarean delivery.  In those with a prior classical 
cesarean delivery, a repeat cesarean is typically performed at 37 weeks gestation to 
decrease the risk of neonatal complications and spontaneous labor. 

…………………….. 

ECV can cause contractions, fetal distress, and prelabor rupture of membranes, which 
require immediate delivery.  Therefore, the procedure is performed in patients without 
contraindications at ≥37 weeks gestation to decrease prematurity risks if delivery 
is required. 

MULTIPLE 
GESTATION 

Twin pregnancy 

Types 

• Monochorionic, monoamniotic 
o 1 placenta, 1 amniotic sac 

• Monochorionic, diamniotic 
o 1 placenta, 2 amniotic sacs 
o "T-sign" at intertwin membrane 

• Dichorionic, diamniotic 
o 2 placentas, 2 amniotic sacs 
o "Lambda sign" at intertwin membrane 

Maternal 
complications 

• Hyperemesis gravidarum (HEG) 
• Preeclampsia 
• Gestational diabetes mellitus (GDM) 
• Iron-deficiency anemia (IDA) 



Fetal complications 

• Congenital anomalies 
• Fetal growth restriction (FGR) 
• Preterm delivery 
• Malpresentation (eg, breech) 
• Monochorionic twins 

o Twin-twin transfusion syndrome (TTTS) 
• Monoamniotic twins 

o Conjoined twins 
o Cord entanglement 

The MC complication of twin pregnancies is preterm delivery (ie, <37 weeks gestation), 
which occurs due to either spontaneous preterm labor or indicated delivery for 
management of maternal and fetal complications. 

• The increased risk for spontaneous preterm labor and delivery in twin gestations 
is likely the result of uterine crowding (eg, multiple gestations) and uterine 
overdistension (ie, uterine size-dates discrepancy). Uterine overdistension 
causes over-stretching of the myometrium, which results in an increase in 
prostaglandin production, number of oxytocin receptors, and contractility 
within the uterus. 

• Induced preterm delivery occurs more often in twin gestations due to an 
increase in maternal (eg, preeclampsia) and fetal (eg, fetal growth restriction 
[FGR], discordant growth) complications, which require preterm delivery for 
disease management. 

Due to spontaneous preterm labor and medically indicated deliveries, more than half of 
all twin pregnancy deliveries occur before 37 weeks gestation. 

………………… 

Fetal dysmaturity syndrome occurs in post-term (≥42 weeks gestation) pregnancies due 
to age-related placental changes and resultant uteroplacental insufficiency. Neonates are 
small for gestational age (SGA), have a thin body with loose skin, and have meconium-
stained amniotic fluid. Dysmaturity syndrome does not occur in twins because they are 
delivered preterm or term. 

Fetal macrosomia, an estimated fetal weight ≥4,500 g, typically occurs in patients with 
gestational diabetes mellitus (GDM), excessive pregnancy weight gain, and some 
syndromes (eg, Beckwith-Wiedemann). Although women with twins are at increased risk 
for GDM and weight gain, fetal macrosomia does not occur as preterm delivery and 
uterine overcrowding limits fetal size. 

Risk factors for placenta accreta include prior uterine surgery (eg, cesarean delivery, 
myomectomy), particularly in patients with an associated placenta previa. Twins do not 
significantly increase the risk of placenta accreta. 

Uterine inversion, an obstetric emergency, occurs when the uterine fundus collapses and 
turns inside out during delivery of the placenta. Risk factors include fetal macrosomia, 
uterine anomalies, a retained placenta, and placenta accreta, not twin gestations. 



Vaginal spotting and mild 
abdominal cramping are 
common during the first 
trimester and normal in 
patients with a closed 
cervix and a viable 
intrauterine gestation. 
Twin pregnancies are 
classified based on 
chorionicity (number of 
placentas) and 
amnionicity (number of 
amniotic sacs); this is best 
assessed during the first 
trimester, as the imaging 
is not obscured by the 
growing fetuses and 
resultant overcrowding. 
Management of twins is 
dependent on chorionicity 
and amnionicity, as 
complications differ 

depending upon the classification. 



A twin gestation that has a single placenta and no dividing intertwin membrane (ie, 
single amniotic sac)is consistent with monochorionic monoamniotic 
twins.  Monochorionic monoamniotic twins are the least common of twin gestations and 
have the highest pregnancy-related complication rate.  In addition to complications that 
occur in all twins (eg, preterm birth), the single placenta increases the risk of twin-twin 
transfusion syndrome (unbalanced arteriovenous anastomoses), and the single amniotic 
sac increases the risk for umbilical cord entanglement and intrauterine fetal 
demise.  Therefore, monochorionic monoamniotic twins are typically managed inpatient 
beginning at 28 weeks gestation with frequent fetal monitoring (eg, nonstress test [NST]) 
and antenatal corticosteroid administration.  Patients are delivered preterm (32-

34 weeks gestation) via cesarean delivery. 

……………. 

Dichorionic diamniotic pregnancies have 2 placentas 
and 2 amniotic sacs.  However, due to fetal 
overcrowding, some dichorionic diamniotic twins 
develop an obscured intertwin membrane that causes 
the separate placentas to have a single, fused 
appearance on ultrasound (similar to monochorionic 
diamniotic twins).  However, dichorionic diamniotic 
gestations with a "fused" placenta can be identified by 
a thick intertwin membrane and a placental projection 
where the intertwin membrane meets the placenta 
(ie, lambda-sign). 

A heterotopic pregnancy is the presence of both an 
intrauterine and an ectopic (ie, extrauterine) pregnancy, 
which are not seen in this patient. 

Monochorionic diamniotic twins have a single placenta and 2 amniotic sacs with a thin 
intertwin membrane that meets the placenta at a 90-degree angle (ie, T-sign). 

CELL FREE FETAL 
DNA TESTING 

Cell-free fetal DNA (cffDNA) testing  

Indications 

• Maternal age ≥35  
• Abnormal maternal serum screening test 
• Sonographic findings associated with fetal aneuploidy 
• Previous pregnancy with fetal aneuploidy 
• Parental-balanced Robertsonian translocation 

Applications 
• Screening for trisomy 21, 18, 13 & sex-chromosome 

aneuploidies 
• Fetal sex determination 

The initial prenatal visit uses a combination of maternal history and prenatal testing to 
identify patients at risk for obstetric complications.  Prenatal testing can be routine (eg, 
HIV screen, maternal blood typing) or risk based. 



Women age ≥35 (ie, advanced maternal age) are at increased risk of fetal 
aneuploidy and are offered cell-free fetal DNA testing (cffDNA) of maternal 
plasma.  Other indications include abnormal maternal serum screening test results (eg, 
quadruple screen) or an abnormal ultrasound.  Noninvasive cffDNA testing can be 
performed at ≥10 weeks gestation and has a high sensitivity and specificity for detecting 
trisomy 21 (Down syndrome), trisomy 18 (Edward syndrome), and trisomy 13 (Patau 
syndrome).  It can also identify the fetal sex and some sex chromosome disorders. 

Normal results are reassuring and typically require no additional evaluation.  Abnormal 
results are confirmed by fetal karyotyping via first-trimester chorionic villus sampling or 
second-trimester amniocentesis. 

………………… 

Cytomegalovirus antibody testing is indicated in patients with a suspected congenital 
infection (eg, fetal growth restriction, periventricular calcifications); however, routine 
screening is not performed. 

Screening for inherited thrombophilias (eg, antithrombin deficiency) is not 
recommended in patients without risk factors such as family history or prior 
venous thromboembolism. 

Quantitative β-hCG levels are indicated in patients with a pregnancy of unknown location 
because abnormal levels may indicate an ectopic pregnancy; β-hCG levels have no clinical 
value once an intrauterine pregnancy is confirmed on ultrasound. 

Although prenatal screening for Chlamydia trachomatis and Neisseria gonorrhoeae is 
routine, Trichomonas vaginalis nucleic acid amplification testing is indicated only in 
symptomatic patients or those with risk factors (eg, HIV). 

MATERNAL 
SERUM 

QUADRUPLE TEST 

The maternal serum quadruple test is 
performed in the second trimester 
(15-20 weeks) and consists of 
maternal serum α-fetal protein 
(MSAFP), β-hCG, estriol, and inhibin A. 
Women age >35 are at increased risk 
of fetal aneuploidy. Down syndrome is 
caused by meiotic nondisjunction 
(trisomy 21) or Robertsonian 
translocation.  Down syndrome has a 
profile of low MSAFP, low estriol, 

elevated β-hCG, and increased inhibin A level.  The quadruple screen detects ~80% of 
fetuses with Down syndrome but has a false-positive rate (FP) of ~5%. 

Patients with abnormal quadruple screening results can be offered cell-free fetal 
DNA testing, which measures circulating, free maternal and fetal DNA in maternal 
plasma and has a sensitivity (SN) and specificity (SP) of up to 99%. An ultrasound should 
be performed to evaluate for fetal anomalies. 

…………………………………… 



Prenatal screening tests are less reliable with twins as multiple-gestation pregnancies 
produce more AFP.  The other markers are an average from the fetuses and so abnormal 
markers from an affected fetus may be offset by the normal fetus. Low MSAFP makes 
multiple gestations unlikely. 

Increased MSAFP levels are associated with open neural tube defects and abdominal 
wall defects.  Maternal folic acid deficiency is a risk factor for failure of primary 
neurulation, which can result in myelomeningocele.  Gastroschisis is a paraumbilical 
bowel evisceration with no covering membrane; omphalocele is a peritoneum-covered 
sac at the umbilicus.  The other screening markers are normal in these cases. 

Trisomy 18 is caused by meiotic nondisjunction and has a profile of low MSAFP, estriol, 
and β-hCG.  Inhibin A level is typically normal. 

Maternal serum alpha-fetoprotein screening 

↑ MSAFP ↓ MSAFP 

• Open neural tube defects (eg, anencephaly, 
open spina bifida) 

• Ventral wall defects (eg, omphalocele, 
gastroschisis) 

• Multiple gestation 

• Aneuploidies (eg, 
trisomy 18 & 21) 

MSAFP = maternal serum alpha-fetoprotein. 

Alpha-fetoprotein (AFP) is a major protein produced by the fetal yolk sac, liver, and 
gastrointestinal tract.  Maternal serum AFP (MSAFP) is measured at 15-20 weeks 
gestation (optimally at 16-18 weeks) to screen for fetal anomalies.  MSAFP is used 
primarily to screen for open neural tube defects.  Increased levels are also associated 
with fetal abdominal wall defects (eg, gastroschisis, omphalocele) and multiple 
gestation.  Less commonly, an increased MSAFP can be seen in fetal congenital nephrosis 
and benign obstructive uropathy. 

An elevated MSAFP warrants careful ultrasound evaluation of the fetal anatomy.  In 
addition, the number of fetuses should be clarified as multiple gestations produce more 
AFP.  Gestational age is also confirmed as interpretation of AFP level depends on an 
accurate gestational age. 

…………………. 

Cystic fibrosis results most commonly from ΔF508 mutation.  If both parents are carriers 
of the genetic mutation, fetal diagnosis can be made by chorionic villus sampling (CVS), 
amniocentesis, or fetal blood sampling. Cystic fibrosis does not affect AFP levels. 

Most major fetal cardiac anomalies can be diagnosed by a screening second-trimester 
ultrasound.   

Elevated levels of AFP can be seen in patients with hepatocellular carcinoma, tumors of 
gonadal origin, and liver disease (eg, acute or chronic viral hepatitis).  It is very unlikely 
that a patient has any of these if she has no symptoms. 



Down syndrome can be caused by meiotic nondisjunction or Robertsonian 
translocation.  Trisomy 18 is usually caused by meiotic nondisjunction.  Down syndrome 
has a profile of low MSAFP, low estriol, elevated β-HCG, and an increased inhibin A 
level.  Trisomy 18 has low MSAFP, very low estriol, very low β-HCG, and normal inhibin A 
level.   

If the patient relatively slender, the evaluation of fundal height is more accurate than in 
an obese patient. 

HIGH-RISK STI 
SCREENING IN 
PREGNANCY 

High-risk STI screening in pregnancy 

High-risk 
patients 

• Age <25 
• Prior STI 
• High-risk sexual activity (eg, multiple partners, 

commercial sex work) 

Required 
screening 

• Performed at initial PNV & 3rd trimester 
o HIV 
o Syphilis 
o Hepatitis B virus 
o Gonorrhea 
o Chlamydia 

PNV = prenatal visit; STI = sexually transmitted infection. 

At the initial prenatal visit, all patients undergo HIV, hepatitis B virus, and syphilis 
screening because these sexually transmitted infections (STIs) can cause congenital 
infection with devastating fetal consequences, and vertical transmission is typically 
preventable with early identification and treatment. 

In addition, patients with risk factors (ie, high-risk patients) also require gonorrhea and 
chlamydia screening because these infections can cause preterm prelabor rupture of 
membranes and neonatal infection (ie, conjunctivitis).  These risk factors include: 

• Age <25 

• Prior STI 

• High-risk sexual activity (eg, multiple partners, commercial sex work) 

Because these high-risk patients have an increased risk of new STI exposure, they also 
require repeat screening for all STIs in the third trimester. 

This high-risk patient tested positive for chlamydia in the first trimester, underwent 
treatment, and had negative repeat testing a month later.  However, she requires repeat 
third trimester (ie, ≥28 weeks gestation) testing for all STIs (eg, C trachomatis, rapid 
plasma reagin assay, HIV) due to the risk of reinfection (eg, untreated or undertreated 
partner). 

………………… 



A 24-hour urine protein collection can diagnose preeclampsia in patients with blood 
pressure ≥140/90 mm Hg after 20 weeks gestation. Trace urine protein are normal. 

Cervicovaginal fetal fibronectin (fFN) is secreted during labor and helps distinguish 
between preterm and false labor in patients with preterm contractions.  However, 
asymptomatic patients such as this one do not undergo fFN testing due to high false-
positive rates. 

Group B Streptococcus rectovaginal culture is typically collected at 36-38 weeks gestation 
(ie, near anticipated delivery) to identify patients at risk for neonatal 
transmission.  Earlier testing is indicated in patients with risk factors for early delivery 
(eg, preterm labor, multiple gestation). 

An ultrasound for cervical length assesses the risk of preterm delivery in patients with 
preterm contractions, prior preterm delivery, or a shortened cervix identified on prior 
ultrasound.  It is not typically performed in the third trimester due to normal 
cervical shortening. 

SYPHILIS 
Syphilis in pregnancy 

Screening 
• Universal at first prenatal visit 
• Third trimester & delivery (if high risk) 

Serologic tests 
• Nontreponemal (RPR, VDRL) 
• Treponemal (FTA-ABS) 

Treatment • Intramuscular penicillin G benzathine 

Pregnancy effects 
• Intrauterine fetal demise 
• Preterm labor 

Fetal effects 

• Hepatic (hepatomegaly, jaundice) 
• Hematologic (hemolytic anemia, ↓ platelets) 
• Musculoskeletal (long bone abnormalities) 
• Failure to thrive (FTT) 

FTA-ABS = fluorescent treponemal antibody absorption; RPR = rapid plasma 
reagin. 

Assessing maternal health, infections, and exposures is an important part of the first 
prenatal visit.  As part of this assessment, a standard set of screening laboratory 
studies is recommended for every pregnant patient.  Identifying sexually transmitted 
infections is particularly important as most maternal-fetal transmissions are preventable 
with proper intervention.  Therefore, all pregnant women should receive screening for 
HIV, hepatitis B virus, Chlamydia trachomatis, and syphilis. 

There are 2 categories of screening tests for syphilis: nontreponemal (eg, rapid plasma 
regain [RPR]) and treponemal (eg, fluorescent treponemal antibody absorption [FTA-
ABS]) serology.  Either may be used for screening, but positive results 
require confirmation with a test from the alternate category (as false positives are 



common).  Patients with positive serology are treated for syphilis with intramuscular 
benzathine penicillin G (usually 1 dose weekly for 3 weeks).  Patients who are allergic to 
penicillin need to be desensitized. Treatment is crucial as untreated syphilis is marked by 
a high risk (>80%) of fetal complications, including fetal demise and congenital infection. 

…………….. 

Universal prenatal screening for hepatitis C virus (HCV) is not recommended.  Patients 
with a history of intravenous drug abuse, HIV, or unexplained liver disease should be 
screened for HCV. 

Although folic acid supplementation is recommended, folate levels are not 
commonly tested. 

Risk factors for significant lead exposure include living in a home built before 1960); 
routine lead screening is not recommended. 

Syphilis manifestations 

Primary • Painless genital ulcer (chancre) 

Secondary 

• Diffuse rash (palms & soles) 
• Lymphadenopathy (epitrochlear) 
• Condyloma latum 
• Oral lesions 
• Hepatitis 

Latent • Asymptomatic 

Tertiary 
• CNS (tabes dorsalis, dementia) 
• Cardiovascular (aortic aneurysm/insufficiency) 
• Cutaneous (gummas) 

CNS = central nervous system. 

 



This patient's maculopapular rash involving the trunk, extremities, and soles is most 
likely due to secondary syphilis.  Primary syphilis typically causes a painless genital 
chancre (ie, inoculation site) that can often go unnoticed. Untreated, primary syphilis 
progresses within weeks to months to secondary syphilis, which typically causes a diffuse 
maculopapular rash due to the widespread circulation of Treponema pallidum. The rash 
usually begins along the skin-cleavage lines of the trunk and extends to the 
extremities, including the palms and soles. 

 

Because T pallidum crosses the placenta, patients are at increased risk for obstetric 
complications, including fetal growth restriction (FGR), which can be possibly 
demonstrated by lagging fundal height (e.g., 28 cm at 31 weeks gestation).  Other 
complications include congenital infection and possible intrauterine fetal demise 
(IUFD).  Therefore, all pregnant patients are screened for syphilis at the initial prenatal 
visit; repeat third-trimester screening is indicated in patients with risk factors (eg, HIV) 

or limited or no prenatal care,.  Those testing positive are 
treated with intramuscular penicillin G benzathine. 

……… 

Intrahepatic cholestasis of pregnancy can present in the 
third trimester with generalized pruritus that is worse on the 
palms and soles.  Although these patients can have 
excoriations from scratching, there is no rash. 

 Pityriasis rosea is a pruritic, papulosquamous rash that 
often follows a viral illness.  Although it can begin on the 
back and spread in a similar pattern along the lines of skin-
cleavage, it does NOT involve the palms or soles. 

 Polymorphic eruption of 
pregnancy can present as pruritic, 
erythematous papules in the third 
trimester; however, this rash starts 
within the abdominal striae, and 
the palms and soles are spared. 

 

 

 

 



 Tinea versicolor, a fungal skin infection caused 
by Malassezia species, can present with hypo- or 
hyperpigmented macules on the trunk or extremities; 
however, the palms and soles are typically spared. 

PELVIC 
INFLAMMATORY 

DISEASE 

The presentation of postcoital bleeding and a thick, mucopurulent discharge is most 
consistent with acute cervicitis. Other less common symptoms of cervicitis include 
dysuria, dyspareunia, and vulvovaginal pruritus.  Acute cervicitis is most commonly 
caused by Chlamydia trachomatis and Neisseria gonorrhoeae.  Infection by these 
pathogens is most prevalent in women age <25. 

Acute cervicitis is diagnosed clinically by a pelvic examination that shows a mucopurulent 
discharge and a friable cervix (eg, bleeds easily on contact).  Treatment is empiric with 
azithromycin and ceftriaxone, but nucleic acid amplification testing should also be 
performed for infection confirmation.  Empiric treatment is recommended as a delay 
increases the risk for ascending infection (eg, pelvic inflammatory disease) and 
pregnancy complications (eg, preterm birth). 

…………. 

Bacterial vaginosis is an uncommon cause of acute cervicitis. Patients typically have a 
thin, grey discharge with a "fishy" odor, rather than a mucopurulent discharge. 



A cervical polyp can present with 
intermenstrual spotting or postcoital 
bleeding.  However, cervical polyps are 
usually seen during pelvic examination as 
red lobular structures originating from 
the cervix. 

The most common obstetrical 
complication in patients with von 
Willebrand disease is postpartum 
hemorrhage; there is no association with 
postcoital bleeding. 

ANTEPARTUM 
FETAL TESTING 

Nonstress test (NST) 

Reactive 

• Baseline of 110-160/min 
• Moderate variability (6-25/min) 
• ≥2 accelerations in 20 minutes, each peaking ≥15/min 

above baseline & lasting ≥15 seconds 

Nonreactive • Does not meet criteria for reactivity 

The nonstress test (NST) is commonly performed for pregnancies at risk for fetal 
hypoxemia, acidemia, and/or demise due to a maternal or fetal comorbidity (eg, SLE, 
FGR) or for decreased fetal movement. During an NST, the heart rate of a well-
oxygenated fetus rises with fetal movement (accelerations). A reactive NST (eg, normal 
baseline, moderate variability, ≥2 accelerations) has a high negative predictive value 
(NPV) for fetal acidemia. 

 

This patient's NST is nonreactive because it has no accelerations. Nonreactive NSTs are 
concerning for fetal hypoxemia and acidemia; however, the MCC of a nonreactive NST is 
a quiet fetal sleep cycle (which lasts ≤40 min). 



A typical NST is 20 minutes, but a nonreactive NST is extended (eg, 40-120 min) to 
ensure that fetal activity outside of quiet sleep is captured.  Due to a high false-positive 
rate (↑FP), nonreactive NSTs are further evaluated with either a biophysical profile (BPP) 
or contraction stress test (CST) before concluding that the fetus may be hypoxemic and 
needs intervention. 

……………… 

Congenital fetal heart block is a complication of systemic lupus erythematosus or Sjogren 
syndrome in pregnancy, due to anti-Ro/SSA antibodies crossing the placenta.  However, 
fetal heart block typically causes fetal bradycardia (<110/min). 

 

Fetal head compression causes early decelerations, shallow decreases in the fetal heart 
rate that occur with contractions.  These benign decelerations are likely the result of a 
fetal autonomic response to the alterations in intracranial pressure caused by 
contractions.   

Fetal heart rate accelerations require a mature sympathetic nervous system (SANS), 
which develops at 26-28 weeks gestation; therefore, extremely premature fetuses (<28 
weeks gestation) often do not demonstrate reactivity. 

 



Uteroplacental insufficiency causes late decelerations, which are shallow drops in the 
fetal heart rate of uniform depth and duration occurring after the onset of a contraction. 

Initial maternal awareness of fetal movement typically occurs at 16-20 weeks gestation, 
and maternal monitoring of fetal movement (eg, kick counts) begins in the third 
trimester (≥28 weeks gestation).  Monitoring of fetal movement is a simple method for 
evaluating fetal activity (eg, tone, limb extension and flexion) because normal fetal 
activity (eg, ≥10 movements in 2 hours) typically indicates a normal fetal acid-base status 
and low risk of fetal demise.  In contrast, hypoxemic or acidemic fetuses have reduced 
fetal activity as a compensatory mechanism to divert blood flow from peripheral tissues 
to preserve oxygen for the CNS.  Therefore, maternal sensation of decreased fetal 
movement requires further evaluation of fetal status. The best next step in patients with 
decreased fetal movement is a nonstress test (NST), a noninvasive method of tracking 
fetal heart rates over time (eg, 20-40 minutes). 

• Reactive NSTs (eg, ≥2 accelerations, baseline 110-160/min, moderate variability) 
are consistent with a normal fetal acid-base status. 

• Nonreactive NSTs (eg, <2 accelerations) may indicate fetal hypoxemia and 
acidemia.  Additional antepartum testing (eg, biophysical profile) is indicated in 
these patients. 

…………….. 

An amniotic fluid index is performed in patients with decreased fetal movement if the 
NST is nonreactive or if fetal decelerations are present to evaluate for oligohydramnios, 
which may indicate chronic uteroplacental insufficiency and impending 
fetal compromise. 

Induction of labor is indicated in patients at term (≥39 weeks) gestation with persistent 
decreased fetal movement due to the risk of unexplained stillbirth in these patients.  It 
can also be performed at earlier gestation if significant signs of fetal distress (eg, late 
fetal decelerations) or maternal deterioration are present. 

Umbilical artery Doppler ultrasound is used to monitor fetal status in pregnancies 
complicated by maternal hypertension or fetal growth restriction.  

Amniotic fluid index (AFI) 

 Oligohydramnios (AFI 
<5 cm) 

Polyhydramnios (AFI ≥24 
cm) 

Causes 

• Preeclampsia 
• Abruptio placentae 
• Uteroplacental 

insufficiency 
• Renal anomalies  
• NSAIDs 

• Esophageal/duodenal 
atresia 

• Anencephaly 
• Multiple gestation 
• Congenital infection 
• Diabetes mellitus 



Complications 

• Meconium 
aspiration (MAS) 

• Preterm delivery  
• Umbilical 

cord compression 

• Fetal malposition 
• Umbilical cord prolapse 
• Preterm labor 
• PPROM 

NSAIDs = nonsteroidal anti-inflammatory drugs.  PPROM = Preterm 
premature rupture of membranes 

A patient at 29 weeks gestation whose fundal height is 34 cm has a uterine size-dates 
discrepancy.  Fundal height (ie, uterine size) is measured during routine prenatal visits in 
the second and third trimesters as an indirect assessment of fetal growth and amniotic 
fluid volume. After 20 weeks gestation, fundal height in centimeters should directly 
correlate to gestational age in weeks with a small variation (eg, ± 2 or 3 cm); therefore, a 
5-cm uterine size-dates discrepancy (34 − 29 = 5 cm) is abnormal. 

In a patient who has a 1-hour glucose challenge test of ≥200 mg/dL, the most likely cause 
of a uterine size-dates discrepancy is gestational diabetes mellitus (GDM). GDM causes 
a uterine size-greater-than-dates discrepancy by 2 mechanisms: 

• Excess maternal blood glucose crosses the placenta, causing fetal hyperglycemia 
and increased insulin and insulin-like growth factor (IGF) production. This 
promotes fetal growth and fat deposition, resulting in fetal macrosomia. 

• Fetal hyperglycemia also induces osmotic diuresis and polyuria, which increases 
amniotic fluid volume, resulting in polyhydramnios. 

A uterine size-dates discrepancy requires further evaluation with an ultrasound to 
measure fetal growth and amniotic fluid volume. 

…………………… 

Incorrect pregnancy dating is a 
common cause of uterine size-
dates discrepancies.  However, if 
the patient is dated by an early 
first-trimester ultrasound, which 
is the most precise method (ie, 
within 5-7 days) for establishing 
gestational age, dating error is 
unlikely. 

Rh alloimmunization can 
cause hydrops fetalis with 
associated polyhydramnios and 
subsequent uterine enlargement. 
A negatives anti-D antibody 
screen makes this diagnosis 
unlikely. 

 



 

A large uterine leiomyoma (ie, fibroid) 
may increase fundal height 
measurement; however, a small (eg, 2-
cm) fibroid is unlikely to account for 
such a large uterine size-dates 
discrepancy. 

Amniotic fluid volume is maintained via amniotic fluid 
production (ie, fetal urination) and removal (ie, fetal 
swallowing); a normal volume is required for fetal 
development (eg, lung maturity). Polyhydramnios is 
an excessive amniotic fluid volume (≥24 
cm). Polyhydramnios can be due to an isolated 
fetal tracheoesophageal fistula that impairs fetal 
swallowing and removal of amniotic fluid.  Most 
patients with polyhydramnios are asymptomatic and 
have a uterine size-larger-than-dates discrepancy (eg, 
fundal height 32 cm at 24 weeks gestation); others 
may have dyspnea due to insufficient maternal lung 
expansion from an enlarged uterus. 



Polyhydramnios, especially with increasing severity, can cause obstetric complications 
due to uterine overdistension and increased intraamniotic pressure. The increased 
tension of the fetal membranes makes them more susceptible to rupture, placing these 

patients at higher risk for preterm 
prelabor rupture of 
membranes. Uterine 
overdistension may also cause 
inflammation, prostaglandin 
release, uterine irritability, and an 
increased risk of preterm 
labor. Additional complications 
include fetal malpresentation (eg, 
breech), umbilical cord prolapse, 
and postpartum uterine 
atony. Patients with symptomatic 
polyhydramnios may benefit from 
amnioreduction (ie, amniotic fluid 
removal by amniocentesis). 

…………………… 

The risk of placenta accreta is 
increased in patients with a prior cesarean delivery and an anterior placenta due to 
abnormal placental attachment at the uterine scar.   

The risk of postterm pregnancy is increased in nulligravid patients and those with a 
history of postterm delivery.   

Preeclampsia is associated with oligohydramnios (ie, a uterine size-less-than-dates 
discrepancy) due to uteroplacental insufficiency, fetal growth restriction, and decreased 
fetal urine output.   



 

A patient presents with decreased fetal 
movement, a subjective and nonspecific 
symptom that may be benign (eg, normal fetal 
sleep cycle) or ominous (eg, CNS hypoxia). A 
nonstress test (NST) is performed to assess fetal 
status and identify fetuses at risk of adverse 
outcomes. During an NST, the heart rate of a 
well-oxygenated fetus rises with fetal movement 
(accelerations). A reactive NST (>2 accelerations) 
has a high negative predictive value (↑NPV) to 
rule out fetal acidemia. A nonreactive NST has a 
high false-positive rate (FP) and low positive 



predictive value (↓PPV) and cannot rule in fetal acidemia. 

A nonreactive NST requires further evaluation with a biophysical profile (BPP) or 
contraction stress test (CST). These tests are equivalent in assessing fetal status and are 
selected based on available resources and relevant contraindications. A BPP includes an 
NST plus an ultrasound evaluation of the amniotic fluid index (NST) as well as fetal 
movement, tone, and breathing.  A CST is performed by administering oxytocin or using 
nipple stimulation until 3 contractions occur every 10 minutes (3 c/10 
min).  Contraindications to CST include contraindications to labor (eg, placenta previa, 
prior myomectomy).   

 

…………… 

Although a nonreactive NST is concerning, the NST has a high false-positive rate. Should a 
BPP also be abnormal, cesarean delivery may be warranted for a patient with placenta 
previa. 

Because fetal sleep is a common cause of a nonreactive NST, monitoring should occur 
for >40 minutes to account for a fetal sleep cycle. Continuing this NST for >1 hour would 
not be helpful as it has been performed long enough to account for a fetal sleep cycle 
and if vibroacoustic stimulation did not produce a fetal heart rate response. Further 
workup is needed to determine if the decreased fetal movement and nonreactive NST 
reflect underlying pathology. 

Umbilical artery flow velocimetry is beneficial in monitoring growth-restricted fetuses 
(estimated fetal weight <10th percentile). 



Biophysical profile (BPP)* 

Component Normal finding 

Nonstress test Reactive fetal heart rate monitoring 

Amniotic fluid volume 
Single fluid pocket ≥2 cm × 1 cm or amniotic 
fluid index >5 

Fetal movements ≥3 general body movements 

Fetal tone 
≥1 episodes of flexion/extension of fetal limbs 
or spine 

Fetal breathing 
movements 

≥1 breathing episode for ≥30 seconds 

Maximum score = 10; 0 = abnormal; 2 = normal for each component. 

*Performed continuous observation for ≥30 minutes. 

The biophysical profile (BPP) is performed to assess fetal oxygenation through 
ultrasound observation (US) and the nonstress test (NST).  The components of the US 
assessment include measurement of amniotic fluid volume (AFI) and observation of fetal 
tone, breathing movement, and gross body movement.  Each component of the BPP is 
scored 0 or 2 and summed to give a score of 0 to 10.  A normal BPP (8/10 or 10/10) 
suggests that the fetus is well-oxygenated. 

A patient has oligohydramnios (a single deepest pocket <2 cm or an amniotic fluid 
index <5) and an abnormal BPP score of 4/10.  A score of 0/10 to 4/10 indicates fetal 
hypoxia due to placental dysfunction (placental insufficiency).  Risk factors for placental 
insufficiency include: 

1. Advanced maternal age,  
2. Tobacco use,  
3. Hypertension (HTN), and  
4. Diabetes (DM).   

The patient requires prompt delivery due to the high likelihood of fetal demise. 

…………………………….. 

Malpresentation is associated with fetal growth restriction (FGR) and may be a result of 
chronic fetal hypoxia, but it does not cause oligohydramnios or an abnormal BPP. 

Decreased fetal movement is often caused by maternal hypoglycemia. 
However, maternal hypoglycemia is not associated with a low amniotic fluid volume. 

Patients with an anterior placenta more frequently report a decrease in fetal movement 
as this placental position may make perception of movement more difficult.  However, 
there is no association between placental location and an abnormal BPP. 



Although a BPP performed on an extremely premature infant is difficult to interpret due 
to the immaturity of the preterm fetal nervous system, a 35-week fetus would be 
expected to have a well-developed central nervous system and a normal BPP. 

Antepartum fetal surveillance evaluates for fetal hypoxia.  It is performed in pregnancies 
with a high risk of fetal demise due to maternal (eg, hypertension, diabetes mellitus) or 
fetal (eg, post-term pregnancy, growth restriction) conditions.  The most common 
surveillance modality is the biophysical profile (BPP), which includes a nonstress test 
(NST) and an ultrasound evaluation of amniotic fluid, fetal tone, movement, and 
breathing movement.  Each parameter is assigned a score of 0 or 2 and summed for a 
total of 0-10. 

A normal (reactive) NST should demonstrate >2 heart rate accelerations that are >15 
beats/min above baseline and >15 seconds long within a 20-minute period; however, 
the test can last up to 40 minutes to account for a 20-minute fetal sleep cycle.  A BPP of 
0-4/10 indicates fetal hypoxia and necessitates urgent delivery.  A BPP of 6/10 is 
equivocal and should be repeated in 24 hours (Choice F).  A normal BPP score is 8-10/10 
and rules out fetal hypoxia. 

Patients with gestational hypertension and needs weekly BPPs starting at 32 weeks 
gestation.  When NST is reactive (e.g., showing a baseline of 140 beats/min and 3 
accelerations) and the remainder of the BPP is also normal (e.g, a score of 10/10); the 
patient can resume weekly testing. 

………… 

Magnesium sulfate is administered for seizure prophylaxis in patients with preeclampsia 
with severe features. Magnesium sulfate is administered for fetal neuroprotection at 24-
32 weeks gestation when preterm birth is anticipated within the next 24 hours.  

Doppler sonography of the umbilical artery evaluates for fetoplacental vascular 
pathology in growth-restricted fetuses (<10th percentile weight for gestational age).   

Vibroacoustic stimulation is used during NST to stimulate a fetus to determine if lack of 
fetal heart rate accelerations is from fetal sleep.  

PRETERM 
PRELABOR 

RUPTURE OF 
MEMBRANES 

Preterm prelabor rupture of membranes (PPROM) 

Definition • Membrane rupture at <37 weeks prior to labor onset 

Risk factors 
• Prior PPROM 
• Genitourinary infection (eg, ASB, BV) 
• Antepartum bleeding 

Diagnosis 
• Vaginal pooling or fluid from cervix 
• Nitrazine-positive (blue) fluid 
• Ferning on microscopy 

Management 
• <34 weeks (reassuring): latency antibiotics, 

corticosteroids 



• <34 weeks (nonreassuring): delivery 
• ≥34 weeks: delivery 

Complications 

• Preterm labor 
• Intraamniotic infection 
• Placental abruption 
• Umbilical cord prolapse 

ASB = asymptomatic bacteriuria;  BV = bacterial vaginosis; PPROM = preterm 
prelabor rupture of membranes. 

A patient at 26 weeks gestation has a pool of nitrazine-positive vaginal fluid and a closed 
cervix, consistent with preterm prelabor rupture of membranes (PPROM).  Risk factors 
include prior PPROM; conditions that overdistend the membranes (eg, polyhydramnios); 
and conditions that inflame or weaken the membranes, such as antepartum bleeding, 
genital tract infection (eg, bacterial vaginosis, gonorrhea), or asymptomatic bacteriuria. 

Due to the proximity of the bladder, perineum, and rectum, bacteria from one source 
can migrate readily to another; this is particularly common in pregnancy with bladder 
infections (even if asymptomatic), as the bacteria can spread to the vagina and 
uterus.  As bacteria spreads to the uterus, the intrauterine bacterial enzymatic 
activity may cause contractions (by stimulating prostaglandin release) or increase 
membrane fragility (by degrading collagen or activating inflammatory cytokines), 
resulting in either preterm labor or PPROM. 

Due to these risks, all patients require urine culture screening at their initial prenatal 
visit, and high-risk patients (eg, age <25) undergo sexually transmitted infection 
screening.  Those who screen positive require timely treatment and repeat cultures after 
treatment (ie, test of cure) to reduce risks of persistent infection. 

………………… 

Extremes of maternal age (eg, age <17 or >35) are associated with preterm labor 
and PPROM. 

Multiparity is associated with precipitous labor and increased risk for postpartum 
hemorrhage, not PPROM. 

Patients with placenta previa can have antepartum bleeding with an increased risk of 
PPROM, likely due to blood causing inflammation and focal weakening of the 
fetal membranes. Light spotting can be a result of rupture of membranes, but such 
spotting is unlikely to cause PPROM. 

Previous cervical surgeries or uterine procedures (eg, multiple dilations and evacuations) 
are associated with preterm delivery.  Previous spontaneous abortion is not associated 
with PPROM or preterm delivery. 

Prior cesarean delivery increases the risk of abnormal placentation (eg, placenta accreta), 
not PPROM, in subsequent pregnancies. 



vaginal pooling of nitrazine-positive fluid that causes ferning on microscopy is consistent 
with preterm prelabor rupture of membranes (PPROM), or rupture of membranes at 
<37 weeks gestation before labor onset (eg, no contractions).  Risk factors include 
PPROM in a prior pregnancy, antepartum bleeding, and genitourinary tract infections—
particularly bacterial vaginosis. 

Patients with PPROM are at risk for both maternal and fetal complications, which may 
require immediate delivery.  A common 
complication is placental abruption (abruptio 
placentae), a premature separation of the 
placenta from the uterus.  Placental abruption 
can occur because decreased amniotic fluid 
volumes (eg, amniotic fluid index <5 cm) lead to 
uterine decompression; this causes maternal 
decidual vessels to shear, resulting in bleeding 
and separation of the placenta from the 
uterus.  As the abruption enlarges, patients are 
at risk for fetal hypoxia (and possible demise) or 
maternal hemorrhage (and possible 
disseminated intravascular coagulation). 

Additional complications of PPROM include: 

1. Intraamniotic infection, 

2. Preterm labor, and  

3. Umbilical cord prolapse.  

Due to the risk of these complications, patients with PPROM 
require inpatient management. 

…………………. 

Uterine rupture occurs secondary to increased intrauterine pressure (eg, contractions, 
polyhydramnios), not due to decompression (as in PPROM).  Risk factors for uterine 
rupture include labor after prior uterine surgery (eg, cesarean delivery) and 
acute trauma.  



Short interpregnancy interval 

Definition • <6-18 months from delivery to next pregnancy 

Complications 

• Maternal anemia 
• PPROM 
• Preterm delivery 
• Low birth weight (LBW) 

PPROM = preterm prelabor rupture of membranes. 

Pregnancy, delivery, and the postpartum period place increased physical and metabolic 
demands on women in order to develop and provide nutrition for the fetus and 
newborn.  During pregnancy, maternal folate and iron are depleted for fetal 
development, and the resulting maternal anemia is exacerbated by normal blood loss 
during delivery (eg, up to 10%-20% of blood volume).  In breastfeeding women, 
continued nutritional demands from the newborn prevent repletion of normal folate and 
iron stores, resulting in prolonged anemia. 

Due to these increased demands, women with short interpregnancy intervals (eg, <6-18 
months between delivery and the next pregnancy) have an increased risk of pregnancy 
complications including low birthweight, preterm labor, and preterm prelabor rupture 
of membranes (possibly due to persistent genital tract inflammation).  Therefore, 
appropriate pregnancy timing with interval contraception (eg, progestin-containing 
intrauterine device) is recommended for adequate maternal recovery and optimization 
for future pregnancies. 

……………….. 

Risk of gestational diabetes mellitus is increased with obesity, certain medical conditions 
(eg, polycystic ovary syndrome), and prior gestational diabetes mellitus.  Risk is not 
increased by a short interpregnancy interval. 

Short interpregnancy intervals increase risk of preterm (not postterm) delivery.  Risk 
factors for postterm pregnancies include nulliparity and prior postterm pregnancy. 

Risk of preeclampsia is increased by prior preeclampsia, comorbid medical conditions 
(eg, chronic hypertension, diabetes mellitus), and nulliparity—not by short 
interpregnancy intervals. 

A protracted labor course is more likely with advanced maternal age (age >35), fetal 
macrosomia, and an increased interpregnancy interval (eg, >24 months).  Risk is not 
increased by a short interpregnancy interval. 



PPROM risk factors are similar to those for preterm delivery (eg, multiple gestation, prior 
preterm delivery) but also include a history of prior PPROM, genital tract infection (eg, 
bacterial vaginosis), and antepartum.  Management is dependent on gestational age and 
fetal/maternal status because the risks of fetal prematurity are balanced against 
maternal complications (eg, intraamniotic infection, abruptio placentae). 

Patients with PPROM at <34 weeks gestation are at high risk of prematurity-related fetal 
morbidity and mortality; therefore, expectant management is aimed at promoting in 
utero fetal development and consists of the following: 

• Prophylactic latency antibiotics:  PPROM is commonly due to a subclinical 
intraamniotic infection, and latency antibiotics prevent the infection from 
becoming fulminant, thereby increasing the time interval between membrane 
rupture and delivery (ie, prolong latency). 

• Antenatal corticosteroids (eg, betamethasone):  These are administered to 
promote fetal lung maturation (eg, pneumocyte development, surfactant 
release), thereby reducing neonatal morbidity and mortality. 

Delivery is indicated if there are signs of intraamniotic infection (eg, fetal tachycardia, 
uterine tenderness), deteriorating fetal/maternal status, or at 34 weeks gestation. 

……….. 

Cerclage and 17-hydroxyprogesterone are used in patients with a history of cervical 
insufficiency (eg, painless cervical dilation) or preterm labor to prevent PPROM and 
preterm birth.  These interventions are not used in patients after PPROM has occurred. 



External cephalic version (ECV) is typically performed at ≥36 weeks gestation to manually 
correct fetal malpresentation (eg, breech).  Ruptured membranes, decreased amniotic 
fluid, and fetal prematurity are all relative contraindications to ECV due to lower success 
rates and higher risks of fetal injury. 

PPROM is rupture of membranes at <37 weeks gestation prior to the onset of labor (as 
in this patient who still has irregular contractions and a closed cervix).  Risk factors 
include prior PPROM as well as conditions that overdistend or weaken the membranes, 
making them prone to rupture (eg, polyhydramnios, genitourinary infection, antepartum 
bleeding). 

Management of PPROM depends on gestational age and maternal-fetal status; benefits 
of further fetal development in utero (eg, fetal lung maturity) are balanced against risks 
for maternal complications (eg, intraamniotic infection).  In the absence of 
complications, patients with PPROM at <34 weeks gestation require inpatient expectant 
management with: 

• Prophylactic latency antibiotics to prevent fulminant intraamniotic infection, 
thereby increasing time between rupture and delivery (ie, "latency") 

• Corticosteroids (eg, betamethasone) to decrease NRDS risk 
• Fetal surveillance (eg, nonstress tests [NSTs], fetal growth ultrasounds) 

Patients with PPROM are typically delivered at 34 weeks gestation (when the risk of 
complications outweighs the neonatal benefit of continuing pregnancy); however, if 
complications develop (eg, placental abruption) then earlier delivery is indicated. 

…………….. 

Amnioinfusion treats variable fetal heart rate decelerations in labor.  It is not indicated in 
PPROM for oligohydramnios treatment (ie, replacing fluid volume lost from PPROM) 
because it does not improve fetal outcomes (eg, pulmonary hypoplasia). 

Tocolysis (eg, nifedipine) temporarily halts contractions to delay delivery.  Tocolysis is 
contraindicated in PPROM because contractions often indicate a complication (eg, 
intraamniotic infection, placental abruption) that requires delivery or intervention.   

Vaginal progesterone decreases the risk of preterm delivery in patients with an incidental 
shortened cervix (≤25 mm).   



POLYHYDRAMNIO
S 

Fundal height (ie, uterine size) is measured during second- and third-trimester prenatal 
visits as an indirect assessment of fetal growth and amniotic fluid volume. Uterine size-
larger-than-dates discrepancy (e.g., 42 cm at 37 weeks gestation) prompts an ultrasound 

evaluation that may reveal polyhydramnios, 
defined as an amniotic fluid index ≥24 cm or a 
deepest vertical pocket of ≥8 cm.  Polyhydramnios 
occurs due to an imbalance of fluid production (ie, 
fetal urination) and removal (ie, fetal swallowing). 
Although some patients have an identifiable cause 
(eg, diabetes mellitus, fetal tracheoesophageal 
fistula), most cases are idiopathic. 

Patients with polyhydramnios may have 
abdominal discomfort (from increased uterine 
size), dyspnea (due to maternal lung compression), 
and preterm contractions (from increased 

intrauterine pressure); however, most patients are asymptomatic.  Management is 
based on severity, maternal symptoms, and gestational age: 

• Patients with severe or symptomatic polyhydramnios at preterm gestation are at 
increased risk for obstetric complications, including preterm labor and preterm 
prelabor ROM. Therefore, these patients may benefit from amnioreduction (ie, 
amniotic fluid removal by amniocentesis). 

• In contrast, patients with mild, asymptomatic polyhydramnios at term gestation, 
can undergo expectant management because obstetric outcomes are 
unchanged by increased antenatal fetal surveillance or intervention. 

……………………. 

Betamethasone is administered to patients at risk for preterm delivery (ie, <37 weeks 
gestation) to reduce the risk of neonatal respiratory distress syndrome. 

In patients with mild, asymptomatic polyhydramnios, delivery planning (eg, cesarean 
delivery, induction of labor) is based on routine obstetric indications only (eg, 
nonreassuring FHR, postterm gestation). 

Indomethacin is a cyclooxygenase (COX) inhibitor that reduces amniotic fluid volume by 
decreasing prostaglandin synthesis, fetal renal blood flow (RBF), and fetal urine output. It 
is contraindicated in patients at ≥32 weeks gestation due to the risk of premature fetal 
ductus arteriosus closure. 



OLIGOHYDRAMNI
OS 

 

Posterior urethral valves (PUV) is a congenital disorder commonly diagnosed on 
prenatal ultrasound.  PUV is the result of abnormal, persistent urethral folds that 
cause bladder outlet obstruction (BOO) in males resulting in: 

• Urinary obstruction, leading to a dilated posterior urethra and bladder 
distension (eg, fluid-filled abdominal mass). With increasing backup of 
urine, hydronephrosis may develop (eg, enlarged kidneys with thin renal 
cortices). 

• Decreased fetal urine output and subsequent oligohydramnios, as amniotic fluid 
is primarily composed of fetal urine. Therefore, conditions that decrease urine 
production or output (ie, obstruction) result in low amniotic fluid. 

Prolonged and early-onset oligohydramnios, e.g., at 21 weeks gestation, is associated 
with high morbidity and mortality. The most significant sequala is pulmonary 
hypoplasia (ie, neonatal respiratory syndrome [NRDS]) because amniotic fluid is required 
for fetal lung development. Additional complications include flat facies and limb 
deformities (ie, Potter sequence). Treatment of PUV may include fetal surgery; however, 
prognosis is typically poor. 



……………….. 

Bilateral renal agenesis is also 
associated with oligohydramnios 
and hypoplastic lungs; however, 
ultrasound would reveal absent 
(rather than enlarged) kidneys and a 
small (rather than distended) 
bladder. 

Duodenal atresia 
and tracheoesophageal fistula 
(TEF) cause polyhydramnios 
because fetuses with these 
anomalies cannot completely 
ingest, and thereby remove, 
amniotic fluid via the 
gastrointestinal tract. 

Neuroblastoma is a common 
pediatric cancer that may present as 
an adrenal mass overlying the 
kidney. However, it is a solid (not 
fluid-filled) mass that typically does 

not cause BOO. 

Nonimmune fetal hydrops is due to a variety of etiologies that cause excessive fluid 
accumulation in fetal interstitial tissues (ie, third spacing). Affected fetuses typically 
present with polyhydramnios and effusions (eg, pericardial, pleural). 

Polycystic kidney disease (PKD) may result in enlarged kidneys and oligohydramnios due 
to abnormally functioning fetal kidneys. However, affected fetuses would have a small-
to-normal-sized bladder due to decreased urine production. 



The etiology of oligohydramnios can vary with gestational age: 

• Early-gestation oligohydramnios is concerning for fetal etiologies (eg, 
aneuploidy, renal agenesis, posterior urethral valves [PUV]) because amniotic 
fluid volume is dependent on normal fetal urine production. 

• Second- and third-trimester causes of oligohydramnios are typically due to 
uteroplacental insufficiency (UPI; with concomitant fetal growth restriction 
[FGR]) or maternal causes, such as dehydration or rupture of membranes (ROM; 
with normal fetal growth). 

At term gestation, the most likely cause of new-onset oligohydramnios is spontaneous 
rupture of membranes (SROM). Although membrane rupture typically presents as a 
sudden gush of fluid, patients can have a subclinical presentation with slow leakage 
occurring over days, with increased clear vaginal discharge. Because ROM is a common 
cause of oligohydramnios, even asymptomatic patients with oligohydramnios require 
speculum examination to evaluate for membrane rupture. 

………………… 

Although fetal congenital infections (eg, CMV) can cause oligohydramnios, they typically 
also cause FGR and other abnormal ultrasound findings. 

Severe maternal dehydration may temporarily decrease maternal intravascular volume, 
uteroplacental perfusion, and fetal amniotic fluid production. However, Self-limited, 
acute gastroenteritis that resolved several days ago, and normal vital signs make this 
diagnosis less likely. 

The amniotic fluid index (AFI) varies with gestational age and peaks at 30-32 weeks 
gestation before gradually declining; however, a third-trimester AFI of ≤5 cm is always 
abnormal. 

Maternal vascular disease (eg, chronic HTN, SLE) increases the risk for UPI, which causes 
oligohydramnios due to decreased perfusion of the fetal kidneys. However, these 
patients typically have concomitant FGR. 

Sickle cell disease in pregnancy 

Prenatal care 

• Baseline 24-hour urine for total protein 
• Baseline chemistry panel 
• Serial urine culture 
• Pneumococcal vaccination 
• Folic acid supplement 
• Aspirin 
• Serial fetal growth ultrasound 

Obstetric 
complications 

• Spontaneous abortion 
• Preeclampsia, eclampsia 
• Abruptio placentae 
• Antepartum bleeding 



Fetal 
complications 

• Fetal growth restriction (FGR) 
• Oligohydramnios 
• Preterm birth 

Patients with sickle cell disease are at risk for multiple obstetric complications (eg, 
preeclampsia, FGR) due to vasoocclusion that can result in placental infarction, ischemia, 
and subsequent uteroplacental insufficiency. 

Adequate uteroplacental blood flow is essential for normal fetal development. 
Uteroplacental insufficiency results in decreased fetal perfusion, which limits fetal 
oxygenation and nutrition. In response, the fetus has decreased fetal movement, slowed 
growth (with possible fetal growth restriction), and preferential shunting of blood flow 
from the kidneys to the brain, as evidenced by decreased urine production and 
resultant oligohydramnios (ie, amniotic fluid index ≤5 cm). Oligohydramnios can present 
with a uterine size-less-than-dates discrepancy (eg, fundal height 26 cm at 30 weeks 
gestation). 

Due to the high risk of intrauterine fetal demise associated with uteroplacental 
insufficiency, management is with close antenatal surveillance (eg, serial growth 
ultrasound, umbilical artery Doppler ultrasound [UADU]) for monitoring of fetal well-
being and delivery planning. 

…………….. 

Fetal congenital infections can cause decreased fetal movement and oligohydramnios; 
however, they typically present with additional ultrasound findings (eg, hydrops fetalis, 
microcephaly). A normal fetal anatomy ultrasound makes this diagnosis less likely. 

Inaccurate pregnancy dating can cause a uterine size-dates discrepancy. However, first-
trimester ultrasound is accurate within 7 days. 

Maternal obesity increases the risk of obstetric complications (eg, GDM, fetal 
macrosomia) that can cause a uterine size-greater-than-dates discrepancy.   

Prepregnancy diabetes mellitus can cause chronic vascular disease leading to 
uteroplacental insufficiency, FGR, and oligohydramnios. GDM can cause fetal 
macrosomia and polyhydramnios (ie, amniotic fluid index ≥24 cm).  However, pregnancy-
induced hyperglycemia (eg, an abnormal glucose challenge test with a normal glucose 
tolerance test) does not cause significant changes. 

INAPPROPRIATE 
PREGNANCY 

WEIGHT GAIN 

Complications of inappropriate pregnancy weight gain 

Excessive weight gain 
• Gestational diabetes mellitus (GDM) 
• Fetal macrosomia 
• Cesarean delivery 

Inadequate weight gain 
• Fetal growth restriction (FGR) 
• Preterm delivery 

Recommendations for weight gain in pregnancy depend on prepregnancy 
BMI. Inadequate or excessive weight gain is associated with an increased risk for fetal 



and maternal complications. Underweight (BMI <18.5 kg/m2) patients are advised to gain 
12.7-18.1 kg (28-40 lb) during pregnancy. 

Hyperemesis frequently resolves by 16-20 weeks gestation but can persist until 
delivery. Although the pathophysiology of hyperemesis itself does not affect the fetus, 
poor intake and inadequate weight gain (or even wight loss) increase the risk of fetal 
growth restriction (FGR) and low birth weight (LBW). Poor maternal weight gain is also a 
risk factor for preterm delivery but not for postterm birth. 

………………….. 

Risk factors for fetal anemia include fetomaternal hemorrhage, maternal 
alloimmunization, and in utero infection (eg, parvovirus), but not poor weight gain in 
pregnancy.  In contrast, FGR is a risk factor for neonatal polycythemia/hyperviscosity. 

Fetal organomegaly is a potential complication of maternal gestational diabetes mellitus 
and a result of fetal hyperinsulinemia.  Excessive weight gain during pregnancy is a risk 
factor for GDM and its complications. 

FETAL GROWTH 
RESTRICTION 

Fetal growth restriction (FGR) is an estimated fetal weight at <10th percentile for 
gestational age.  FGR can be a complication of maternal vascular disease (eg, T1DM, 
chronic HTN), which causes chronic placental vasoconstriction and ischemia with 
resultant uteroplacental insufficiency (UPI).  As URI worsens (ie, placental perfusion 
decreases), fetal oxygenation and nutrition also decrease.  In response, fetal growth 
slows and blood is preferentially shunted from the fetal kidneys to the brain, causing FGR 
and associated oligohydramnios (ie, amniotic fluid index ≤5 cm). 

Patients with FGR have a high risk for intrauterine fetal demise (IUFD) and require an 
immediate umbilical artery Doppler ultrasound to assess placental perfusion. This test 
measures intravascular flow and resistance in the umbilical artery, with increasing 
resistance indicating decreasing placental perfusion and worsening fetal hypoxia. These 
measurements are used to identify patients who require urgent delivery to minimize the 
risk of fetal demise. 

…………………….. 

Cervical nucleic acid amplification testing (NAAT) for N gonorrhoeae and C trachomatis is 
performed at the initial prenatal visit to prevent neonatal infection; however, neither 
organism causes FGR. In addition, repeat third-trimester testing is indicated only in high-
risk patients (eg, age <25, multiple sexual partners). 

Fetal aneuploidy (eg, trisomy 21) can cause FGR and oligohydramnios; however, 
presentation is typically at an earlier gestation.  An anatomy ultrasound at 20 weeks 
gestation that was normal makes this diagnosis unlikely. 

Fetal fibronectin testing determines the risk of preterm delivery in patients with preterm 
contractions.   

 

 



Fetal growth restriction 

 Symmetric Asymmetric 

Definition 
• Ultrasound estimated fetal weight <10th percentile for 

gestational age 

Onset • 1st trimester • 2nd/3rd trimester 

Etiology 
• Chromosomal abno

rmalities 
• Congenital infection 

• Utero-placental  
insufficiency (UPI) 

• Maternal malnutrition 

Clinical 
features 

• Global growth lag • "Head-sparing" growth lag 

Management 
• Weekly biophysical profiles (BPP) 
• Serial umbilical artery Doppler sonography (UADU) 
• Serial growth ultrasounds 

Fetal growth restriction (FGR) is defined as an estimated fetal weight <10th 
percentile for gestational age. Fetuses with growth restriction have increased risk of 
intrauterine demise and neonatal morbidity/mortality (eg, preterm delivery). 

FGR can be characterized as symmetric or asymmetric. Congenital disorders or insults 
during the first trimester (eg, aneuploidy, infections) are the most common causes of 
symmetric FGR (eg, the entire fetus is affected). Asymmetric FGR, the result of placental 
dysfunction during the second and/or third trimester, is associated with conditions that 
cause placental insufficiency (eg, hypertension, pregestational diabetes). In normal fetal 
development, the fetal abdomen grows exponentially during the second and third 
trimester.  Insults (eg, hypoxemia) at this stage of pregnancy cause fetal blood flow to be 
redistributed to the vital organs (eg, brain) and away from the abdomen, resulting in an 
asymmetric, or "head-sparing," growth pattern. 

In a patient, the fetal head is 2 weeks smaller and the abdomen is 7 weeks smaller than 
expected for gestational age, indicating asymmetric FGR. Even when well controlled, 
hypertension can cause underdevelopment of the spiral arteries in the placenta, 
resulting in increased vascular resistance. These vascular alterations can cause placental 
insufficiency and, subsequently, asymmetric FGR. 

…………… 

Advanced maternal age (>35) is associated with an increased risk for fetal chromosomal 
abnormalities and maternal comorbidities (eg, diabetes, hypertension); it is not an 
independent risk factor for FGR. 

Cocaine, tobacco, and alcohol use is associated with FGR, but caffeine use is not. 

First trimester congenital infection (eg, malaria, toxoplasmosis, syphilis, cytomegalovirus, 
rubella, varicella) results in symmetric FGR. 



If a patient had a negative first trimester aneuploidy screening and a normal anatomy 
ultrasound this makes trisomy 21 unlikely. 

Fetal growth restriction (FGR) is an ultrasound-estimated fetal weight <10th 
percentile for gestational age.  FGR can be symmetric or asymmetric.  Symmetric FGR is 
a global, proportionate growth lag that affects fetal organs uniformly and begins during 
the first trimester.  Causes of symmetric FGR include fetal chromosomal 
anomalies and first trimester/congenital infection (eg, toxoplasmosis, 
cytomegalovirus).  In asymmetric FGR, abdominal growth restriction is more pronounced 
than growth restriction of the head as a result of fetal adaptation to chronic placental 
insufficiency.  Maternal vasculopathy (eg, hypertension, pregestational diabetes) can 
cause inadequate utero-placental perfusion and chronic fetal hypoxia.  In response, fetal 
redistribution of blood flow to vital organs (eg, brain, heart, placenta) occurs at the 
expense of less vital organs (eg, abdominal viscera), resulting in "head-sparing" FGR. 

This fetus has an estimated weight <10th percentile and a symmetric growth lag of the 
head and abdomen.  The growth lag seen at the anatomy ultrasound suggests a process 
that started early in pregnancy.  The atrial septal defect and this patient's age (>35) are 
suggestive of an underlying chromosomal abnormality (eg, trisomy 21). 

………………. 

Intrauterine infection (eg, toxoplasmosis, cytomegalovirus) is an uncommon cause of 
symmetric FGR.  Ultrasound typically reveals multiple abnormalities, including 
intracerebral calcifications and ventriculomegaly.  In addition, intrauterine infection 
typically follows maternal illness. 

Inaccurate pregnancy dating can result in an erroneous diagnosis of FGR. 

Maternal hypertension and tobacco use during pregnancy are associated with 
asymmetric FGR. 

Maternal depression is associated with an increased risk for cognitive delay and 
psychiatric illness (eg, depression, attention-deficit disorder) but is not associated with 
FGR.  Citalopram, a selective serotonin reuptake inhibitor, is neither teratogenic nor 
associated with FGR. 

FETAL HYDROPS 
Fetal hydrops 

Pathogenesis 
• ↑ cardiac output demand causing heart failure (HF) 
• ↑ fluid movement into interstitial spaces (third spacing) 

Clinical 
features 

• Pericardial effusion 
• Pleural effusion 
• Ascites 
• Skin edema 
• Placental edema (LARGE PLACENTA) 
• Polyhydramnios 



Etiology 

• Immune 
o Rh(D) alloimmunization 

• Nonimmune 
o Parvovirus B19 infection 
o Fetal aneuploidy 
o Cardiovascular abnormalities 
o Thalassemia (eg, hemoglobin Barts) 

Nonimmune hydrops fetalis (fetal hydrops) is a sequela of high-output fetal heart failure 
(HOHF) characterized by excessive fluid accumulation in interstitial spaces. The most 

common infectious etiology of hydrops 
fetalis is maternal parvovirus B19 
infection. 

Most adults with parvovirus B19 
infection are asymptomatic; however, 
parvovirus B19 during pregnancy can 
have devastating fetal consequences 
due to viral cytotoxicity to fetal 
erythrocyte precursors. With 
increasingly severe fetal anemia, the 
fetal heart tries to compensate for 
hypoxemia by increasing cardiac 
output. However, eventually it cannot 
compensate, and HOHF develops. As 
with other cases of heart failure, 
fetuses develop third spacing of fluid, 

resulting in ascites (ie, tense fluid-filled abdomen) and generalized skin edema (and 
subsequent peeling). Other clinical features include pleural or pericardial effusions 
and placental edema. 

Fetuses with hydrops fetalis are at high risk for fetal demise; this risk increases with 
infection acquired at earlier gestational ages. Due to this risk, patients with fetal hydrops 
undergo serial ultrasounds and possible early delivery. 



………….. 

Both fetal aneuploidy (eg, trisomy 18) and fetal 
alcohol spectrum disorder (ie, chronic maternal 
alcohol use) can have associated congenital 
cardiac defects (eg, atrioventricular septal defect 
[AVSC]) that can lead to heart failure and hydrops 
fetalis.  However, these fetuses are typically 
growth-restricted and have limb abnormalities 
(eg, shortened long bones, clubfoot) or 
dysmorphic facial features (eg, hypoplastic 
midface, flattened nasal bridge). Parvovirus B19 
infection is not associated with bony or facial 
dysmorphic features. 

Congenital hypothyroidism can cause swollen, 
edematous skin (ie, myxedema) due to 

glycosaminoglycan (GAG) deposits in the dermis. However, it does not cause ascites or 
placental edema,



Rh(D) alloimmunization occurs when Rh(D)-negative mothers develop anti-D antibodies 
from delivering an Rh(D)-positive infant.  In subsequent pregnancies, existing maternal 
anti-D antibodies attack Rh(D)-positive fetal erythrocytes, causing severe anemia and 
fetal hydrops.  

Alpha-thalassemia 

Genotype Disorder Clinical features 

1 gene loss 
(αα/α-) 

Alpha-thalassemia minima Asymptomatic, silent carrier 

2 gene loss 
(αα/- -) or 

(α-/α-) 
Alpha-thalassemia minor Mild microcytic anemia 

3 gene loss 
(α-/- -) 

Hemoglobin H disease Chronic hemolytic anemia 

4 gene loss 
(- -/- -) 

Hydrops fetalis, hemoglobin 
Barts 

High-output cardiac failure 
(HOHF), anasarca, death in 

utero 

A fetus has ascites (eg, echolucent abdominal fluid), skin edema, polyhydramnios (single 
deepest pocket ≥8 cm), and placental thickening (reflecting intravillous edema) 
consistent with hydrops fetalis (fetal hydrops); additional features may include pleural 
and pericardial effusion. Hydrops fetalis can occur due to a variety of disorders (eg, Rh 
alloimmunization, parvovirus B19). In a fetus with hydrops fetalis and no associated 
dysmorphic features (eg, normal biparietal diameter and femur length), the most likely 
cause is alpha-thalassemia major. 

Normal hemoglobin is a heterotetramer composed of 2 alpha and 2 beta chains 
(hemoglobin A) in adults, or 2 alpha and 2 gamma chains (hemoglobin F) in 
fetuses.  Patients with alpha-thalassemia have reduced or absent alpha chain synthesis, 
and the disease severity is determined by the number of affected genes.  Most patients 
have alpha-thalassemia minor with mild anemia.  However, when both parents have the 
"cis" (αα/- -) genotype of alpha-thalassemia minor, their fetus can inherit a loss of all 4 
alpha-globin genes (- -/- -), leading to no alpha-globin chain production. 

Without alpha chains, fetuses form gamma homotetramers (4 gamma chains) known 
as hemoglobin Barts, which has an extreme affinity for oxygen (>10 times more than 
hemoglobin A) and does not release oxygen to the tissues. This results in severe fetal 
hypoxemia, development of HOHF, and subsequent hydrops fetalis and intrauterine 
fetal demise (IUFD). 

………………….. 

Achondroplasia can present with hydrops fetalis, but affected fetuses typically have 
macrocephaly and shortened long bones on prenatal ultrasound.  



Beckwith-Wiedemann syndrome is associated with polyhydramnios; however, affected 
fetuses typically have macrosomia and omphalocele. 

Cystic fibrosis may be associated with hyperechogenic bowel or absent gallbladder on 
prenatal ultrasound but. 

Turner syndrome (45, X) can present with nuchal thickening, cystic hygroma (fluid-filled 
lymphatic sac), and hydrops fetalis. Turner syndrome only affects females. 

Fetal hydrops (hydrops fetalis) is an excessive fluid accumulation in the interstitium 
(eg, pericardial and pleural effusions) that is due to high-output heart failure (HOHF) 
from either immune or nonimmune etiologies.  Rh(D) alloimmunization is the most 
common etiology of immune fetal hydrops; in contrast, maternal parvovirus B19 
infection causes nonimmune fetal hydrops. 

Parvovirus B19 infection in adults can be asymptomatic (or associated with nonspecific 
flulike symptoms or arthralgias); however, it typically presents with a slapped-cheek 
rash in children, who then transmit the virus via respiratory droplets.  Pregnant women 
should avoid infected individuals because the virus can cross the placenta and have 
devastating fetal consequences. 

Parvovirus B19 is highly cytotoxic to fetal red blood cell precursors, which can 
cause severe fetal anemia and result in increased cardiac output demand (as evidenced 
by fetal tachycardia with a fetal heart rate >160/min).  When cardiac output can no 
longer compensate for worsening fetal anemia and hypoxemia, fetuses develop high-
output heart failure and its sequalae: effusions, ascites (eg, enlarged abdominal 
circumference), and polyhydramnios.  Fetal hydrops has a high risk of fetal demise, and 
affected patients require serial ultrasounds and possible intrauterine transfusion. 

…………………. 

Travel to tropical, mosquito-infested regions increases the risk of maternal Zika virus 
infection, which crosses the placenta and impairs fetal brain development.  Affected 
fetuses may have microcephaly, ventriculomegaly, or intracranial calcifications on 
ultrasound.   



ABORTION 

A spontaneous abortion, defined as an unprovoked pregnancy loss at <20 weeks 
gestation, is a common cause of first trimester bleeding.  Spontaneous abortions are 
most commonly the result of fetal chromosomal abnormalities but are also associated 
with congenital anomalies (eg, teratogen exposure) and müllerian anomalies (eg, uterine 
septum). 

Spontaneous abortions are categorized based on cervical dilation and the location of the 
products of conception in relation to the cervix.  This patient has pain, vaginal bleeding, 
a dilated cervix, and products of conception in the lower uterine segment, a 
presentation consistent with an inevitable abortion.  Her other ultrasound findings of a 
simple ovarian cyst (eg, corpus luteum) and free fluid in the posterior cul-de-sac are the 
results of the physiologic processes of pregnancy.  Treatment options include expectant, 
medical (eg, prostaglandin administration), or surgical (eg, suction curettage) 



management, and the choice of option is dependent on patient preference and 
hemodynamic stability. 

………………………………… 

Acute cervicitis can present as first trimester 
bleeding; however, pelvic examination 
reveals a closed, friable cervix with 
mucopurulent discharge. 

Cervical insufficiency refers to painless 
cervical dilation during the second trimester 
that results in loss of pregnancy. The 
presence of lower abdominal pain (from 
uterine contractions) excludes cervical 
insufficiency. 

An ectopic pregnancy typically presents with 
unilateral pain and light vaginal 
bleeding.  Ultrasound findings consist of a 
complex adnexal mass rather than a simple 
cyst. 

A molar pregnancy is characterized by first trimester vaginal bleeding associated with 
expulsion of vesicles and uterine size greater than dates. Ultrasonography reveals a 
"snowstorm" appearance with no fetal heart rate or identifiable structures. β-hCG levels 
are markedly elevated. 

Patients with missed abortions are typically asymptomatic or have loss of pregnancy 
symptoms (eg, nausea).  Pelvic examination shows a closed cervix, and ultrasound 
demonstrates a fetus with no heartbeat. 

A threatened abortion presents with bleeding, a closed cervix, and an ultrasound 
revealing an intrauterine gestation with a normal fetal heartbeat. 

A complete abortion, a type of spontaneous abortion, typically presents as lower 
abdominal pain and heavy vaginal bleeding with the passage of clots at <20 weeks 
gestation.  These symptoms worsen until the products of conception, often described as 
a solid or sack-like bloody, white mass, are expelled and the symptoms lessen and 
resolve.  Pelvic examination findings include a normal-size uterus with a closed 
cervix. Ultrasonography reveals an empty uterus and normal adnexa. A positive β-hCG is 
common in patients who present with a complete abortion as it can take up to 6 weeks 
for β-hCG levels to become undetectable.  Risk factors for spontaneous abortion include 
tobacco, alcohol, and cocaine use. 

……………….. 

Abruptio placentae, the premature separation of the placenta from the uterus, is a cause 
of painful vaginal bleeding at >20 weeks gestation. 

A hydatidiform mole presents with pain, bleeding, and the passage of vesicles.  



An inevitable abortion presents with vaginal bleeding, lower abdominal pain, and a 
dilated cervix. Ultrasonography reveals a nonviable gestation in the lower uterus. 

Although some pain and/or bleeding can occur even with a normal pregnancy, 
ultrasound of such a pregnancy would reveal a normal fetal heartbeat. 

A threatened abortion also presents with pain, bleeding, and a closed cervix at <20 
weeks gestation, but ultrasound would reveal a normal intrauterine gestation with a 
normal fetal heartbeat. Threatened abortions often have an associated subchorionic 
hematoma, an abnormal collection of blood between the placenta and uterus. 

Spontaneous abortion 

Definition • Pregnancy loss <20 weeks 

Risk factors 
• Advanced maternal age 
• Previous spontaneous abortion 
• Substance abuse 

Treatment 
options 

• Expectant 
• Medical induction (misoprostol) 
• Suction curettage if infection or hemodynamic instability 

Additional 
management 

• Rho(D) immune globulin 
• Pathology examination 

Complications 

• Hemorrhage 
• Retained products of conception 
• Septic abortion 
• Uterine perforation 
• Intrauterine adhesions 

A patient at 10 weeks gestation has heavy vaginal bleeding, cramping, a dilated cervix, 
and an ultrasound that reveals a nonviable (no fetal heartbeat) intrauterine gestation in 
the lower uterine segment—a presentation consistent with an inevitable abortion.  The 
management of an inevitable abortion is dependent on patient preference and 
hemodynamic stability.  Surgical management via suction curettage is indicated 
for hemodynamically unstable (eg, hypotensive, tachycardic) patients with anemia from 
acute blood loss.  Suction curettage removes the retained products of conception, which 
stops the bleeding.  In addition, this patient requires Rho(D) immune globulin to prevent 
isoimmunization from Rh incompatibility. 

……………….. 

Expectant or medical (eg, misoprostol) management is appropriate in hemodynamically 
stable patients with minimal bleeding.  Both types of management avoid the risk of 
surgical complications (eg, uterine perforation, intrauterine adhesions) but typically 
require a longer time until treatment is completed and are, therefore, inappropriate for a 
hemodynamically unstable, bleeding patient. 



Oxytocin is not effective in stimulating uterine contractions or expelling retained 
products of conception during the first or second trimesters as there are few oxytocin 
receptors in the uterus during early pregnancy. 

This patient's uterine bleeding will likely stop after the uterus has been evacuated.  A 
hysterectomy would be indicated for persistent bleeding after suction curettage only if 
all other treatments (eg, uterine tamponade, uterine artery embolization) have failed. 

Laparoscopy is indicated in the evaluation of an ectopic pregnancy, which typically 
presents with unilateral pain, light vaginal bleeding, and an ultrasound revealing an 
empty uterus and an adnexal mass. 

Missed abortion is an intrauterine pregnancy demise at <20 weeks gestation prior to 
expulsion of products of conception.  Patients may be asymptomatic or have decreased 
pregnancy symptoms (eg, nausea, breast tenderness).  Physical examination reveals a 
closed cervix.  Risk factors for a spontaneous abortion include advanced maternal age 
due to its associated increased risk of fetal chromosomal abnormalities. 

Ultrasound findings in a missed abortion include an embryo without cardiac activity or 
an empty gestational sac without a fetal pole (eg, no embryo).  Some early pregnancies 
can present without a fetal pole. Viability is determined with repeat ultrasounds and 
serial β-hCG levels.  Repeat ultrasounds of a viable pregnancy reveal continued 
embryonic development.  Serial β-hCG levels normally increase until the end of the first 
trimester; decreasing β-hCG levels indicate a demise and exclude a normal pregnancy. 

……….. 

A hydatidiform mole is an abnormal gestation that presents with heavy bleeding, a 
"snowstorm" appearance on ultrasound, and a markedly elevated β-hCG level (>100,000 
IU/L). Decreasing β-hCG level makes a hydatidiform mole unlikely. 

Septic abortion typically presents with fever; lower abdominal pain; heavy vaginal 
bleeding; and a malodorous, purulent vaginal discharge.  It can occur as a complication 



of any type of abortion but most frequently follows an unsterile and/or incomplete 
procedure for an elective abortion.  Findings of a purulent discharge and enlarged, 
boggy, tender uterus on pelvic examination and an ultrasound showing intrauterine 
echogenic material with blood flow are consistent with inflammation and infection from 
retained products of conception. 

Although the infection usually remains confined to the placental tissue of the retained 
products of conception, if untreated or observed it can spread into the uterine 
myometrium and can cause widespread infection.  Due to these potential complications, 
a septic abortion is a medical emergency that requires prompt treatment to prevent 
progression to peritonitis, septic shock, and death.  Treatment includes broad-spectrum 
antibiotics and uterine evacuation with suction curettage. 

……………… 

A hysterectomy is indicated for a pelvic abscess or if the patient does not improve after 
suction curettage and 48 hours of broad-spectrum antibiotics. 

Methotrexate, a dihydrofolate reductase inhibitor, is used in the management of 
hemodynamically stable ectopic pregnancies and of gestational 
trophoblastic neoplasia.  Methotrexate is not used in abortion management. 

Misoprostol, a synthetic prostaglandin, causes uterine contractions and expulsion of 
retained products of conception.  It is commonly used in medical management of 
spontaneous abortions. 

INTRA UTERINE 
FETAL DEMISE 

Stillbirth or intrauterine fetal demise (IUFD) refers to fetal death at >20 weeks that 
occurs prior to expulsion from the mother.  Risk factors for IUFD include nulliparity, 
obesity, hypertension, and diabetes mellitus.  Patients typically present with decreased 



or absent fetal movement. Fetal Doppler ultrasound fails to detect a fetal heart 
rate.  Inability to find the fetal heart rate by Doppler sonography is not diagnostic and 
can be due to fetal malpresentation or maternal obesity.  The diagnosis of IUFD must be 
confirmed by absence of fetal cardiac activity on ultrasound. 

…………………….. 

A blood antibody screen can confirm or exclude maternal alloimmunization as a potential 
cause of IUFD, and a Kleihauer-Betke test can confirm or exclude fetomaternal 
hemorrhage.  A coagulation panel can screen for coagulopathy, a potential complication 
of prolonged (>2 weeks) retention of a stillborn.  However, none of these tests can 
confirm or exclude IUFD. 

Fetal kick counts are helpful when patients are concerned that fetal movement 
frequency has decreased.  

Thorough maternal, fetal, and placental evaluations are necessary to determine the 
etiology of intrauterine fetal demise (IUFD).  After delivery, the fetus should be 
examined for dysmorphic features and undergo an autopsy.  Fetal karyotype should be 
performed and other genetic studies should be considered.  A gross and microscopic 
placental evaluation is necessary to evaluate for signs of abruption (eg, clotted blood) or 
infection.  The membranes and umbilical cord should also be inspected (eg, nuchal cords, 
true knots). 

Maternal evaluation should include laboratory testing for antiphospholipid antibody 
syndrome and fetomaternal hemorrhage.  A thrombophilia evaluation can be 
considered for patients with histories that suggest this etiology (eg, recurrent pregnancy 
loss, family or personal history of venous thrombosis, intrauterine growth restriction.) 

Although determination of IUFD etiology can assist with anticipatory guidance in future 
pregnancies, often no etiology is found. 

…………………… 

It should not be concluded that compliance with prenatal care would have prevented 
IUFD, particularly without the results of the maternal and fetal evaluations.  In addition, 
the parents should be treated sympathetically. 



A fibrinogen level screens for coagulopathy, a potential complication of IUFD that is 
retained in utero for several weeks.  This patient has no history of thrombophilia and the 
stillborn has been delivered. 

 The recurrence risk of IUFD is related to its etiology; therefore, it is not yet possible to 
estimate this patient's risk.  For patients with unexplained IUFD, the recurrence risk is 
<1% but still slightly increased compared to patients with no history of IUFD. 

Intrauterine fetal demise (IUFD), or stillbirth, is defined as the death of a fetus at >20 
weeks gestation prior to delivery.  The pathophysiology of IUFD can be maternal, fetal, 
or placental in origin.  The fetus should undergo autopsy, and karyotype/genetic studies 
should be performed.  The placenta should be evaluated grossly and microscopically for 
evidence of thrombosis, abruption, infection, or other disease.  Laboratory evaluation 
should be obtained for maternal antiphospholipid antibody syndrome (APLAS) and 
fetomaternal hemorrhage.  Other testing (eg, evaluation for thrombophilia, cultures) can 
be performed to confirm or exclude an etiology suggested by the patient's medical 
history. 

As the etiology of IUFD helps determine the recurrence risk and prevention strategies, 
knowing the cause can be invaluable in counseling the patient regarding future 
pregnancies.  However, even after an optimal evaluation, up to half of cases have no 
identifiable etiology. 

…………………. 

Karyotype abnormalities are a strong risk factor for IUFD but also typically cause 
anomalies that are usually visible during ultrasonography. A normal ultrasounds makes a 
genetic defect less likely. 

Infection (eg, parvovirus, syphilis, cytomegalovirus, Listeria monocytogenes) is a common 
cause of preterm IUFD.  However, it is an uncommon cause for term IUFD. Patients 
usually have symptoms of infection during pregnancy. 

Placenta previa can cause IUFD in the setting of obstetric hemorrhage. 

Uterine rupture can cause IUFD but typically occurs during labor and presents with 
severe abdominal pain.  If the patient has no pain and is not in labor, rupture is 
unlikely.  In addition, rupture is more commonly seen in patients who have had a 
classical (vertical), rather than low transverse, uterine incision. 

Intrauterine fetal demise (IUFD) refers to fetal death at ≥20 weeks gestation and before 
the onset of labor.  Although IUFD most commonly occurs in uncomplicated pregnancies, 
risk factors include fetal growth restriction, abnormal fetal karyotype, and tobacco 
use.  Patients typically present with decreased or absent fetal movement.  Fetal heart 
tones are not heard by Doppler sonography, and ultrasound confirms the absence of 
fetal cardiac activity.  Once the diagnosis is confirmed, it is critical to inform the parents 
as empathically as possible. 

The timing and route of an IUFD delivery are dependent on gestational age and patient 
preference.  The diagnosis can be overwhelming for prospective parents, and some 
patients are unable to make decisions at the time of diagnosis.  Patients should be 
informed that vaginal deliveryis the preferred delivery route at ≥24 weeks gestation, 



regardless of fetal presentation (eg, vertex, breech).  Although most patients prefer to 
begin an induction immediately, it can generally be delayed until the patient is 
ready.  However, retention of the fetus for several weeks can lead to 
coagulopathy.  Therefore, waiting for spontaneous labor, which usually occurs 2-3 weeks 
after the diagnosis, is not recommended. 

…………. 

Cesarean delivery is associated with an increase in maternal morbidity and mortality 
compared with vaginal delivery.  Cesarean delivery is indicated for a living breech fetus 
due to an increased risk of neonatal morbidity (eg, hypoxic injury, delivery-related 
trauma).  However, in a patient with a breech IUFD, the maternal risks from a cesarean 
delivery would not be offset by any fetal benefits.   

A dilation and evacuation is indicated for an IUFD that is diagnosed at <24 
weeks gestation. 

DELIVERY FOR A 
NONVIABLE FETUS 

Delivery planning for a nonviable fetus 

Fetal diagnosis 

• Acardia 
• Anencephaly 
• Bilateral renal agenesis 
• Holoprosencephaly 
• Intrauterine fetal demise (IUFD) 
• Pulmonary hypoplasia 
• Thanatophoric dwarfism 

Obstetric management 
• Vaginal delivery 
• No fetal monitoring 

Neonatal management • Palliative care if not stillborn 

Anencephaly is a lethal fetal anomaly characterized by the failure of neural tube closure, 
which results in the absence of the cerebrum, thalamus, hypothalamus, and portions of 
the brainstem.  Affected infants typically die within hours of birth.  The principle 
behind labor management of patients with lethal fetal anomalies (eg, anencephaly, 
bilateral renal agenesis) is to minimize maternal morbidity and mortality.  Therefore, 
obstetric care for these patients is maternally focused. Vaginal delivery has a lower risk 
for maternal complications compared to cesarean delivery (eg, hemorrhage, infection, 
pulmonary embolism [PE]); therefore, it is the delivery modality of choice. 

A patient at 28 weeks gestation is in labor after spontaneous rupture of membranes 
(SROM) with a nonviable (anencephalic) fetus in breech presentation.  Therefore, the 
best option for this patient is expectant management of her labor in anticipation of a 
spontaneous vaginal delivery.  Fetal heart rate (FHR) monitoring is not indicated 
because it does not affect delivery management. 

……………… 



Antenatal corticosteroids decrease prematurity-related neonatal morbidity and mortality 
when administered to women at risk for delivery at <37 weeks gestation.  Magnesium 
sulfate decreases the risk of cerebral palsy in infants of mothers at risk for delivery at 
<32 weeks gestation.   

Amnioinfusion is not indicated for anhydramnios (no amniotic fluid). Amnioinfusion is 
indicated for persistent variable decelerations; however, FHR monitoring is not 
performed in cases of lethal anomalies because the FHR does not affect delivery 
management.  Tocolysis is indicated for preterm labor when prolongation of pregnancy 
can improve neonatal outcomes. 

A breech presentation is typically an indication for cesarean delivery because it 
decreases the risk of fetal trauma and asphyxia associated with vaginal delivery (eg, head 
entrapment).  However, in fetuses with lethal anomalies in which entrapment does not 
affect fetal outcome, vaginal delivery is preferred due to the increased risk of maternal 
complications associated with cesarean delivery. 

RHOGAM 
Indications for prophylactic administration of 

anti-D immunoglobulin for Rh(D)-negative 
patients* 

• At 28-32 weeks gestation 
• <72 hours after delivery of Rh(D)-positive infant 
• <72 hours after spontaneous abortion 
• Ectopic pregnancy 
• Threatened abortion 
• Hydatidiform mole 
• Chorionic villus sampling (CVS), amniocentesis 
• Abdominal trauma 
• 2nd- & 3rd-trimester (T2&T3) bleeding 
• External cephalic version (ECV) 

*Antepartum prophylaxis is not indicated if the father is 
Rh(D) negative. 

Rh(D) alloimmunization occurs when Rh(D)-negative mothers develop anti-D antibodies 
due to pregnancy with a Rh(D)-positive fetus. Although most cases of Rh(D) 
alloimmunization are associated with delivery of a Rh(D)-positive infant, 
alloimmunization can occur whenever there is significant feto-maternal blood mixing, 
such as in a patient with a ruptured ectopic pregnancy.  Even at an early gestational age, 
fetal RBCs carrying the foreign Rh(D) antigen can enter maternal circulation and induce 
production of maternal anti-D antibodies. In future pregnancies with a Rh(D)-positive 
fetus, these maternal antibodies can cross the placenta and destroy fetal RBCS, leading 
to hemolytic disease of the newborn (HDN; ie, hydrops fetalis). 

Therefore, all women with bleeding in pregnancy (eg, ectopic pregnancy) require 
maternal blood typing. Those who are Rh(D)-negative and have a negative antibody 
screen (eg, negative Coombs test), are administered anti-D immunoglobulin because the 



fetal blood type is typically unknown and potentially Rh(D)-positive. Anti-D 
immunoglobulin masks Rh(D) antigens on fetal RBCs, thereby preventing maternal anti-D 
antibody production and alloimmunization. 

………….. 

Intramuscular methotrexate is used for medical treatment of some ectopic pregnancies 
(eg, small size, no fetal cardiac motion). It is not administered after salpingectomy 
because salpingectomy removes the entire fallopian tube containing the ectopic 
pregnancy. 

Suction curettage may be 
indicated for persistent 
uterine bleeding (eg, 
incomplete abortion, 
retained products of 
conception [POC]) but not 
for an ectopic pregnancy. 
β-hCG levels remain 
temporarily elevated in 
patients after a recent 
ectopic removal but will 
decrease and eventually 

trend to zero. 

Vaginal misoprostol can be used for medical termination of an intrauterine pregnancy by 
causing cervical dilation and uterine contractions. It is not used in the management of 
ectopic pregnancy. 



At the first prenatal visit, patients are routinely tested for blood type (A, B, AB, O), Rh (D) 
status (positive or negative), and the presence of any RBC antibodies (antibody 
screen).  The antibody screen may be positive in women who have formed antibodies 
from exposure to another's blood (eg, blood transfusion, prior pregnancy).  This process 
of forming positive antibodies is called alloimmunization or sensitization.  The antibody 
screen is particularly important in an Rh (D)-negative multiparous woman to look for 
anti-D antibodies that may have formed in response to an Rh (D)-positive fetus. 
Negative antibody screen in the first trimester indicates that the patient is not 
alloimmunized. 

The administration of anti-D immune globulin reduces the Rh (D)-negative woman's 
likelihood of developing antibodies to the fetal D antigen if her fetus is Rh (D) positive, 
which remains unknown until birth.  It is routinely administered at 28-32 weeks gestation 
and again within 72 hours of delivery if the baby is found to be Rh (D) positive.  The 
initial timing of 28-32 weeks is selected because the half-life of anti-D immune globulin is 
about 6 weeks, which would cover any potential future exposure to fetal red blood cells 
through most of the third trimester. 

………… 

Routine Group B Streptococcus (GBS) rectovaginal screening should be performed at 35-
37 weeks gestation as the results are valid for ~5 weeks.  The purpose is to identify 
women who are colonized so that they can receive intrapartum antibiotic prophylaxis to 
prevent transmission to the baby.  GBS colonization may be transient; for example, a 
patient who is negative at 28 weeks can become positive at 37 weeks.  Testing at 28 
weeks is too early because there is no reason to assume the patient will 
deliver prematurely. 

Pregnant women should be screened for HIV infection at the first prenatal visit as early 
initiation of anti-retroviral medications can significantly decrease disease transmission to 
the fetus.  Rescreening in the 3rd trimester is recommended for high-risk individuals (eg, 
injection drug users, multiple sexual partners). 

Rubella immunity is evaluated as part of the prenatal panel in pregnant 
women.  However, the measles-mumps-rubella live-attenuated vaccine is 
contraindicated during pregnancy.  It should be administered postpartum to 
nonimmune women. 

Pregnant women should undergo screening and treatment for asymptomatic bacteriuria 
in the first trimester.  Asymptomatic bacteriuria in pregnancy has a 40% risk of 
progressing to pyelonephritis because smooth muscle relaxation and ureteral dilation 
allow urine to ascend from the bladder to the kidneys.  The lack of risk factors (eg, 
urinary tract anomalies, sickle cell disease) and a negative culture in the first trimester 
make rescreening unnecessary. 

The Rhesus (Rh) blood group system is composed of 5 antigens.  The most common 
involved in fetal and neonatal disease is the D antigen because it is the most 
immunogenic.  Rh(D) antigen alloimmunization occurs when Rh(D)-positive fetal 
erythrocytes enter the bloodstream of an Rh(D)-negative pregnant woman and the 
pregnant woman develops antibodies against the D antigen present on the fetal 
erythrocytes.  Although the anti-D antibodies do not affect the fetus of this index 



pregnancy, these antibodies are potentially hazardous in subsequent pregnancies.  If the 
alloimmunized woman has a subsequent pregnancy with an Rh(D) positive fetus, the 
pregnant woman's anti-D antibodies will bind and lyse the fetal erythrocytes. 

Therefore, the unsensitized Rh(D)-negative pregnant woman should receive anti-D 
immune globulin (RhoGAM) to lower her risk of Rh(D) alloimmunization and the 
development of hemolytic disease of the newborn in a subsequent pregnancy.  The 
placenta is a barrier between the pregnant woman and fetus, but fetal erythrocytes may 
enter the pregnant woman's circulation during an abortion (spontaneous or 
induced), procedures such as amniocentesis, or during delivery.  Anti-D immune globulin 
is administered at these critical times and binds the D antigens on the fetal erythrocytes 
in the pregnant woman's circulation, thereby preventing formation of anti-D antibodies. 

If a mother is already sensitized (elevated antibody titers), administration of anti-D 
immune globulin is not helpful and close fetal monitoring for hemolytic disease 
is required. 

………………. 

Antiphospholipid antibodies, parental karyotyping, and thyroid-stimulating hormone are 
typically checked in cases of recurrent pregnancy loss.   

Patients with septic abortions are typically febrile with sanguinopurulent 
discharge.  Blood and endometrial cultures should be sent when an intrauterine infection 
is suspected but would be low yield in other spontaneous abortions. 

Karyotyping of fetal tissue is not indicated after one spontaneous miscarriage but may be 
considered after recurrent pregnancy loss or loss in the second trimester. 

GROUP B 
STREPTOCOCCUS Preventing neonatal group B Streptococcus (GBS) infection 

Antenatal screening • Rectovaginal culture at 36-38 weeks gestation 

Indications for 
intrapartum 
prophylaxis 

• GBS bacteriuria or GBS UTI in current 
pregnancy (REGARDLESS of treatment) 

• GBS-positive rectovaginal culture in current 
pregnancy 

• Unknown GBS status PLUS any of the 
following: 
o <37 weeks gestation 
o Intrapartum fever 
o Rupture of membranes (ROM) for ≥18 

hours 
• Prior infant with early-onset neonatal GBS 

infection  

Intrapartum 
prophylaxis 

• Intravenous penicillin 



GBS = group B Streptococcus. 

Streptococcus agalactiae, or group B Streptococcus (GBS), is a common colonizer of the 
maternal gastrointestinal and genital tract.  Although GBS is typically asymptomatic in 
pregnant women, it can be vertically transmitted during vaginal delivery or after rupture 
of membranes (ROM), causing early-onset neonatal GBS infection (eg, sepsis, 
pneumonia).  To prevent vertical transmission, most women are screened at 35-37 
weeks gestation; those who are GBS-positive require intrapartum antibiotic prophylaxis 
(IAP). 

Women with an unknown GBS status, are triaged based on risk factors. Most women at 
≥37 weeks gestation do not require IAP as they are at low risk for vertical transmission, 
and indiscriminate antibiotic use can lead to bacterial resistance. In contrast, women 
with the following risk factors require IAP: 

• ROM for ≥18 hours (prolonged ROM) because the extended time period allows 
for possible GBS proliferation, increased bacterial load, and prolonged fetal 
exposure to infected amniotic fluid—all of which increase the risk of vertical 
transmission and neonatal infection 

• Intrapartum fever, which indicates possible intraamniotic infection involving GBS 

• Delivery at <37 weeks gestation, as the immature fetal immune system is more 
susceptible to infection 

Women who meet criteria for IAP are typically administered IV penicillin. 

…………………………………………… 

Amnioinfusion is used to decrease umbilical cord compression (as evidenced by variable 
decelerations) after ROM. Early decelerations are caused by fetal head compression; 
they are normal and do not require treatment. 

When a patient has a reassuring fetal heart rate (FHR) tracing and is in active labor (e.g., 
6 cm dilated, contractions every 2-3 minutes), neither cesarean delivery nor labor 
augmentation are indicated. 

Streptococcus agalactiae, or group B Streptococcus (GBS), is a common colonizer of the 
maternal gastrointestinal and genital tracts.  Although GBS is typically asymptomatic in 
pregnant women, it can be vertically transmitted to the neonate during vaginal delivery 
or with rupture of membranes, resulting in early-onset neonatal GBS infection (eg, 
sepsis, pneumonia). 

GBS screening and use of intrapartum antibiotic prophylaxis in GBS-positive patients 
have markedly reduced the incidence of neonatal GBS infection.  Maternal colonization 
with GBS can be transient; therefore, screening is performed 3-5 weeks before the 
estimated delivery date, which most accurately predicts maternal GBS status at 
delivery.  Because most women deliver by 40-42 weeks gestation, screening is at 35-37 
weeks gestation by rectovaginal culture. 

…………………. 



A personal history of an infant with early-onset GBS disease is a risk factor for neonatal 
GBS infection affecting future children.  Patients with this history do not require 
screening because they are presumed to be persistently and heavily colonized with GBS 
and therefore always require intrapartum antibiotic prophylaxis.  In contrast, a family 
history (eg, the patient's niece) is not a risk factor for neonatal GBS infection. 

Infants delivered at <37 weeks gestation are at greater risk for neonatal GBS infection 
because of immature immune systems, but GBS infection can affect deliveries at any 
gestational age (term or preterm). 

Screening earlier (eg, <35 weeks gestation) can miss patients who are not colonized with 
GBS until later in pregnancy; or, it can result in unnecessary antibiotic prophylaxis (ie, 
increased risk of bacterial resistance) in patients who are no longer colonized with GBS 
at delivery. 

Antenatal screening for group B Streptococcus (GBS) is generally performed at 36-38 
weeks gestation, and patients with a positive culture require intrapartum antibiotic 
prophylaxis (IAP) to prevent early-onset neonatal GBS infection. IV penicillin and 
ampicillin are first-line agents because they reach high bactericidal concentrations in the 
amniotic fluid rapidly (eg, within 3-4 hours), have no fetal toxicity, and have a narrow 
spectrum of coverage, thereby minimizing bacterial resistance. 

In patients with a penicillin allergy, IAP is chosen based on risk for anaphylaxis. Prior 
nonpruritic maculopapular rash is considered low risk for anaphylaxis, but the same rash 
may recur if she is administered penicillin. Therefore, cefazolin (a first-generation 
cephalosporin) is the most appropriate pharmacotherapy for this patient. Cephalosporins 
have a lower risk of cross-reactivity but achieve the same high bactericidal 
concentrations in the amniotic fluid without fetal toxicity. 

…………………….. 

In GBS-positive patients with a severe penicillin allergy (ie, reactions with a high risk for 
anaphylaxis, such as respiratory distress [RD] or urticaria), dual sensitivity testing of GBS 
isolates to both clindamycin and erythromycin is performed because erythromycin 
resistance is associated with inducible clindamycin resistance. In patients who are 
sensitive to both, IAP is with clindamycin.  In patients who are resistant to clindamycin 
OR erythromycin OR for whom sensitivities are unavailable, IAP is with vancomycin. 
However, because vancomycin does not reach bactericidal concentrations in the 
amniotic fluid, infants of patients treated with vancomycin may require additional 
neonatal observation and evaluation.  

Nearly all GBS isolates have resistance to trimethoprim-sulfamethoxazole (TMP-SMX).  In 
addition, TMP-SMX is avoided in the final month of pregnancy because it increases the 
risk of neonatal kernicterus. 



Streptococcus agalactiae, or group B Streptococcus (GBS), is a common colonizer of the 
maternal gastrointestinal and genital tracts.  Maternal colonization is typically 
asymptomatic; however, GBS may be vertically transmitted during vaginal delivery or 
after rupture of membranes, causing neonatal infection (eg, early-onset neonatal sepsis, 
pneumonia).  Therefore, pregnant patients are screened for GBS colonization with a 
rectovaginal culture at 36-38 weeks gestation.  Those with positive cultures receive 
penicillin for intrapartum antibiotic prophylaxis (IAP) to prevent vertical transmission to 
the neonate. 

However, a subset of patients is at high risk for vertical transmission due to their heavy 
GBS colonization (ie, high bacterial load).  These include patients with GBS bacteriuria or 
GBS urinary tract infection in the current pregnancy, or those with a prior infant with 
early-onset neonatal sepsis (which is most commonly caused by GBS).  These patients do 
not undergo routine screening because they are empirically at high risk for GBS 
transmission and require intrapartum antibiotic prophylaxis (regardless of GBS 
culture results). 

…………………. 

Intrapartum antibiotic prophylaxis for patients with an unknown GBS status is guided by 
risk factors for neonatal infection.  Patients who require IAP include those who develop 
intrapartum fever (indicating potential intraamniotic infection), have rupture of 
membranes for ≥18 hours (due to opportunity for intraamniotic GBS proliferation), or 
who deliver at <37 weeks gestation (due to an immature fetal immune system).  In 
contrast, patients at ≥37 weeks gestation with no risk factors have a low risk of neonatal 
GBS disease and do not require IAP. 

Intraamniotic infection is typically polymicrobial and may involve GBS.  However, most 
neonates of women with an intraamniotic infection do not develop infection or 
sepsis.  Therefore, prior intraamniotic infection without subsequent neonatal infection is 
not an indication for intrapartum antibiotic prophylaxis in future deliveries. 

Group B Streptococcus (GBS) is a common colonizer of the gastrointestinal and genital 
tracts. GBS is typically asymptomatic in pregnant patients, but it can be vertically 
transmitted to the neonate during vaginal delivery or with rupture of membranes, 
resulting in early-onset neonatal infection (eg, sepsis, pneumonia).  To decrease the risk 
of vertical transmission, most women are screened at 35-37 weeks gestation by 
rectovaginal culture and administered intrapartum antibiotic prophylaxis if they are GBS-
positive. 

However, some women do not undergo GBS screening because they are considered to 
have persistent, heavy GBS colonization (ie, a high bacterial load) and therefore they are 
at increased risk for vertical transmission. Markers of heavy maternal colonization 
include GBS asymptomatic bacteriuria (as in this patient) or GBS urinary tract 
infection during the current pregnancy (regardless of treatment). Another marker of 
heavy maternal GBS colonization is prior delivery of an infant with early-onset neonatal 
infection (which is typically due to GBS).  These women with heavy GBS colonization 
require intrapartum antibiotic prophylaxis (eg, penicillin) regardless of screening status 
or rectovaginal culture results. 



……………… 

Betamethasone is administered to patients at risk for preterm delivery (<37 weeks 
gestation) to promote fetal lung maturity and decrease the risk of NRDS. 

Women with either insulin-dependent gestational or prepregnancy diabetes mellitus 
require frequent glucose monitoring during labor and possible insulin administration for 
maternal blood glucose control. In contrast, patients with diet-controlled gestational 
diabetes mellitus (GDM) do not have severe blood glucose fluctuations (i.e., they can 
have normal glucose level); therefore, these patients do not require intrapartum glucose 
monitoring or insulin. 

Patients who have preeclampsia with severe features (eg, severe hypertension, 
headaches, scotomata) are at risk for eclampsia and require magnesium sulfate for 
seizure prophylaxis.   

UTERINE 
TACHYSYSTOLE 

This patient's FHR tracing has recurrent late decelerations (ie, late decelerations in ≥50% 
of contractions). Late fetal decelerations are a sign of uteroplacental insufficiency (UPI) 
and impending fetal hypoxemia and acidemia. This patient's fetal decelerations are most 
likely due to uterine tachysystole, defined as >5 contractions/10 min. Uterine 
contractions temporarily interrupt intervillous blood flow; excessively frequent 
contractions, may cause fetal compromise as a result of decreased uteroplacental blood 
flow during contractions and inadequate recovery time (resumption of blood flow) 
between contractions. 

Although uterine tachysystole can occur in spontaneous labor, there is an increased risk 
with induced or augmented labor (eg, uterotonic agents).  

Uterine tachysystole is managed with supportive measures (eg, lateral maternal 
repositioning, tocolysis) and discontinuation of uterotonic agents (eg, oxytocin) until 
the excessive uterine activity and resulting fetal decelerations resolve. 

………………….. 



Broad-spectrum antibiotics are administered in the setting of intrauterine infection 
(chorioamnionitis), which causes maternal fever and fetal tachycardia (baseline 
>160/min). 

Epidural anesthesia may cause maternal hypotension (HoTN), with resulting fetal 
decelerations and loss of variability.  

Amnioinfusion increases intrauterine fluid volume and is initiated to improve variable 
fetal decelerations caused by cord compression (eg, oligohydramnios) in labor. 

HERPES SIMPLEX 
VIRUS 

A patient has a history 
of genital herpes simplex 
virus (HSV) infection with 
no recent 
outbreaks.  During most of 
pregnancy, patients with a 
history of HSV infection 
typically require no 
additional management 
compared with uninfected 
patients.  However, 
beginning at 36 weeks 
gestation until delivery, 
pregnant women with a 
history of genital HSV 
receive antiviral 
prophylaxis (eg, acyclovir, 
valacyclovir) regardless of 
symptoms. 

This management is 
recommended because 
active HSV at delivery 

increases the risk of vertical transmission due to direct neonatal contact with viral 
particles shed from the infected vulva, vagina, cervix, or buttock.  Vertical transmission of 
HSV at delivery can cause neonatal meningoencephalitis or sepsis, which often results in 
long-term sequelae (eg, blindness, neurocognitive disability, persistent seizures). 

HSV prophylaxis reduces asymptomatic viral shedding and outbreak recurrences; 
patients with no prodromal symptoms or active lesions (indicating low viral shedding) 
have a decreased risk of vertical transmission.  In asymptomatic patients on antiviral 
prophylaxis, vaginal delivery is safe and recommended.  In contrast, patients with 
prodromal symptoms or active lesions at delivery are at risk of neonatal transmission and 
require a cesarean delivery. 

…………………… 

Induction of labor is indicated in patients with an obstetric indication for delivery (eg, 
hypertension, gestational diabetes mellitus).  Induction of labor does not reduce the risk 
of neonatal HSV and is therefore not indicated. 



HIV 
HIV management during pregnancy 

Antepartum 

• HIV RNA viral load at initial visit, every 2-4 weeks after 
initiation or change of therapy, monthly until 
undetectable, then every 3 months 

• CD4 cell count every 3-6 months 
• Resistance testing if not previously performed 
• ART initiation as early as possible 
• Avoid amniocentesis unless viral load ≤1,000 copies/mL 

Intrapartum 

• Avoid artificial ROM, fetal scalp electrode, operative 
vaginal delivery 

• Viral load ≤1,000 copies/mL: ART + vaginal delivery 
• Viral load >1,000 copies/mL: ART + zidovudine + cesarean 

delivery 

Postpartum 

• Mother: continue ART 
• Infant (maternal viral load ≤1,000 copies/mL): zidovudine 
• Infant (maternal viral load >1,000 copies/mL): multidrug 

ART 

ART = antiretroviral therapy; ROM = rupture of membranes. 

A patient at 37 weeks gestation with regular contractions, cervical dilation, and a 
category I fetal heart tracing is in early normal labor, which is typically managed 
expectantly.  However, labor management (including mode of delivery) in patients with 
HIV differs based on maternal viral load at delivery, which determines the risk of 
vertical transmission to the neonate. 

• Patients with a viral load ≤1,000 copies/mL deliver vaginally because the risk of 
vertical transmission is low.  These patients do not require additional 
intrapartum antiretroviral therapy (ie, zidovudine) but do continue their daily 
antiretroviral regimen. 

• In contrast, patients with a viral load >1,000 copies/mL are at high risk of 
vertical transmission during vaginal delivery because the fetus is exposed to 
infected maternal body fluids during passage through the vaginal canal and is at 
greater risk of skin barrier compromise. 

Cesarean delivery reduces perinatal HIV transmission by 50% when maternal viral load is 
>1,000 copies/mL.  Therefore, the best next step in the management of such patients 
is cesarean delivery, as well as administration of intrapartum zidovudine (which 
additionally helps reduce vertical transmission rates) and continuation of daily 
antiretroviral regimen. 



……………. 

Amniotomy, fetal scalp electrode placement, and operative vaginal delivery are 
contraindicated in women with HIV, hepatitis B, and hepatitis C.  These procedures can 
break the protective fetal skin barrier, increasing the risk of vertical transmission. 

Misoprostol (used for labor induction) and oxytocin (used for labor augmentation) are 
not indicated in patients in normal labor (eg, regular contractions, cervical dilation). In 
addition, these medications are contraindicated in HIV patients  with a viral load >1000 
copies/mL because they promote vaginal delivery, which is associated with higher rates 
of neonatal HIV infection when maternal viral load is >1,000 copies/mL at delivery. 



EARLY 
DECELERATIONS 

This fetal heart rate tracing demonstrates moderate variability (average amplitude 6-
25/min) and early decelerations.  Early decelerations have a slow onset (≥30 seconds 
from onset to nadir) and occur symmetrically with contractions.  This results in the 

characteristic uniform, shallow 
deceleration with the nadir at the 
peak of the contraction and return to 
baseline at the end of the contraction. 

Early decelerations are caused by fetal 
head compression; these occur when 
the fetal head descends closer to the 
cervix, which contracts and causes 
narrowing of the fetal anterior 

fontanelle. The narrowed anterior fontanelle causes a transient alteration in cerebral 
blood flow (CBF) and stimulates a vagal response, which slows the heart rate. Early 
decelerations are a benign, physiologic finding and do not indicate fetal hypoxia; 
therefore, these decelerations do not require intervention. 

…………………….. 

Placental abruption and uteroplacental insufficiency typically cause late decelerations 
due to fetal hypoxia. Like early 
decelerations, late decelerations have 
a slow onset (≥30 seconds from onset 
to nadir); but unlike early 
decelerations, they are delayed 
compared to contractions. Late 
decelerations begin after the onset of 
the contraction, nadir after the peak 
of the contraction, and return to 

baseline after the contraction. 



Umbilical cord compression 
results in variable 
decelerations, which have an 
abrupt onset (<30 seconds 
from onset in nadir) and a 
variable duration and depth 
with each 
deceleration.  Variable 
decelerations are not always 
associated with 
contractions. 

Uterine rupture may cause bradycardia, variable decelerations, and late decelerations 
due to concomitant fetal hypoxia or umbilical cord compression (which occurs through 
the ruptured uterine scar). 

INTERMITTENT 
VARIABLE 

DECELERATIONS 

This patient's fetal heart rate (FHR) tracing has: 

• A normal baseline FHR – defined as 110-160/min 

• Moderate variability – an average amplitude of 6-25/min 

• Variable decelerations – an abrupt decrease in FHR (<30 seconds from onset to 
nadir) that nadirs at a heart rate ≥15/min below the baseline and rapidly returns 
to baseline.  The duration of the entire deceleration is ≥15 seconds and <2 
minutes.  The duration and depth of each deceleration vary and are not always 
associated with contractions. 

Variable decelerations are common after rupture of membranes and decrease in 
amniotic fluid volume, as they can result in umbilical cord compression and occlusion of 
the umbilical vessels, particularly during contractions.  Variable decelerations occur as 
a response to changes in pressure, as compression and occlusion of the umbilical vessels 
cause an increase in the fetal systemic vascular resistance and blood pressure, and a 
reflexive rapid decrease in FHR (ie, variable deceleration).  The FHR rapidly returns to 
baseline as the umbilical cord is decompressed. 



 

………………….. 

Placental abruption and postterm pregnancies are associated with uteroplacental 
insufficiency and classically cause late (not variable) decelerations.  In both cases, the 
placental surface area is decreased and has suboptimal function, causing transient fetal 
hypoxemia during contractions. 

Umbilical cord prolapse is typically associated with an abrupt, prolonged deceleration or 
bradycardia as the umbilical cord is compressed with no subsequent decompression. 



RECURRENT 
VARIABLE 

DECELERATIONS 

Umbilical cord compression impedes fetal-placental blood flow by occluding the 
umbilical blood vessels.  Fetal tolerance of impeded fetal-placental blood flow (and 
subsequent hypoxemia and acidemia) correlates with the ratio of umbilical cord 
compressions to contractions. 

• Intermittent umbilical cord compression, evidenced by variable decelerations 
with <50% of contractions, is typically well tolerated by the fetus (ie, no hypoxia) 
and does not require intervention. 

• In contrast, umbilical cord compression with ≥50% of contractions (as evidenced 
by recurrent variable decelerations) can result in a lack of fetal-placental blood 
flow, which the fetus cannot tolerate, and causes hypoxemia and acidosis. 

This patient's fetal heart rate (FHR) tracing now shows a normal baseline, moderate 
variability (average amplitude of 6-25/min), and recurrent variable decelerations.  First-
line management of recurrent variable decelerations is intrauterine resuscitation 
with maternal repositioning (eg, left lateral, all-fours), which may reduce cord 
compression and improve fetal-placental blood flow.  If the variable decelerations do not 
improve, an amnioinfusion (instillation of saline into the intrauterine cavity) can be 
administered.  An amnioinfusion artificially creates more amniotic fluid, which can 
reduce umbilical cord compression and decrease variable decelerations on 
FHR monitoring. 

………………… 

A cesarean delivery is indicated in patients with absent variability and recurrent variable 
decelerations (ie, category III FHR tracing).  This patient's FHR tracing has moderate 
variability; therefore, intrauterine resuscitation should be attempted first.  If FHR tracing 
becomes a category III tracing, cesarean delivery would be indicated. 

Fetal heart rate (FHR) tracing patterns 

Category I 

Requires all the following criteria: 
• Baseline 110-160/min 
• Moderate variability (6-25/min) 
• No late/variable decelerations 



• ± Early decelerations 
• ± Accelerations 

Category II • Not category I or III (indeterminate pattern) 

Category III 

≥1 of the following characteristics: 
• Absent variability + recurrent late decelerations 
• Absent variability + recurrent variable decelerations 
• Absent variability + bradycardia 
• Sinusoidal pattern 

Fetal scalp stimulation is performed to evaluate fetal acidosis in patients who have no 
accelerations on FHR monitoring.  Fetal scalp stimulation is not performed in patients 
with decelerations, as it can exacerbate a parasympathetic response, resulting in a 
prolonged deceleration or fetal bradycardia. 

An operative vaginal delivery (eg, forceps, vacuum) is indicated to expedite deliveries in 
patients with complete (10 cm) cervical dilation. 

Oxytocin augmentation increases contraction strength and frequency, thereby increasing 
umbilical cord compression and impedance of fetal-placental blood flow. 

FETAL HEART RATE 
TRACING 

Fetal heart rate tracing patterns 

Category I 

Requires all the following criteria: 
• Baseline 110-160/min 
• Moderate variability (6-25/min) 
• No late/variable decelerations 
• ± Early decelerations 
• ± Accelerations 

Category II • Not category I or III (indeterminate pattern) 

Category III 

≥1 of the following characteristics: 
• Absent variability + recurrent late decelerations 
• Absent variability + recurrent variable decelerations 
• Absent variability + bradycardia 
• Sinusoidal pattern 

Intrapartum electronic fetal heart rate (FHR) monitoring is used to assess fetal brain 
oxygenation status because a well-oxygenated brain provides autonomic control of the 
heart. FHR patterns are divided into 3 categories based on risk of fetal hypoxia. A 
category I FHR tracing has a baseline heart rate of 110-160/min with moderate variability 
(average amplitude 6-25/min) and no decelerations; this pattern has a low risk for fetal 
hypoxia. Variations from this pattern are suggestive of fetal hypoxia, which can lead to 
acidemia and possible demise. 



This patient's FHR tracing has absent variability plus recurrent late decelerations (ie, late 
decelerations with ≥50% of contractions)—diagnostic of a category III FHR 
tracing. Patients with a category III tracing have an increased risk of severe fetal 
hypoxia (and subsequent hypoxic brain injury or demise)—as seen in this patient with 
late decelerations, which are likely due to uteroplacental insufficiency. 

The initial management of category III tracings is with maternal repositioning and 
other intrauterine resuscitative interventions (eg, oxygen administration, IV fluids, d/c 
uterotonics) that improve uteroplacental blood flow and fetal oxygenation. Patients 
remote from delivery (not completely [10 cm] dilated) who do not improve with initial 
resuscitative measures require an immediate cesarean delivery. 

………………….. 

Amnioinfusion is indicated for category III tracings with recurrent variable 
decelerations because amnioinfusion may help relieve the umbilical cord compression 
that causes these decelerations. It is not indicated in the management of recurrent late 
decelerations. 

A BPP is not used during the intrapartum period because it does not change 
management and may delay more appropriate interventions. 

Oxytocin (a uterotonic agent) augmentation increases the strength and frequency of 
contractions, thereby worsening uteroplacental blood flow and further compromising 
fetal oxygenation. Uterotonic agents are discontinued in management of category III 
tracings. 

An operative vaginal delivery (eg, vacuum-assisted vaginal delivery) is a management 
option for patients with category III FHR tracings and complete (10 cm) cervical dilation. 

Fetal heart rate (FHR) monitoring in labor assesses fetal oxygenation and metabolic 
status to prevent fetal morbidity and mortality.  A category I FHR tracing (reassuring) has 
a low risk of fetal hypoxemia and acidemia and is managed expectantly.  In contrast, a 
category III FHR tracing has an increased risk of fetal compromise and requires urgent 
intervention to prevent fetal injury and demise. 



 

This patient has a sinusoidal fetal heart rate tracing, defined as a smooth, wave-like 
oscillation (ie, rolling line), with fixed amplitude (5-15/min) and frequency (3-5 
cycles/min).  Sinusoidal tracings are a category III tracing and are considered ominous 
because they are associated with severe fetal anemia, which can be suggested by fetal 
blood loss from ruptured vasa previa (eg, bright-red amniotic fluid). Due to rapid fetal 
exsanguination and deterioration, this patient requires urgent cesarean delivery. 

……………….. 

 

Intraamniotic infection (chorioamnionitis) is usually associated with prolonged 
membrane rupture.  FHR monitoring typically shows fetal tachycardia (>160/min) due to 
maternal fever and increased sympathetic drive. 



Oligohydramnios (amniotic fluid index ≤5 cm) may cause variable decelerations due to 
umbilical cord compression.  Variable decelerations occur because, as the uterus 
contracts, the umbilical cord is compressed, initially affecting the thin-walled umbilical 
vein and causing a transient reflex rise in the FHR.  Continued cord compression 
eventually occludes the thick-walled umbilical artery, causing a rapid increase in blood 
pressure and subsequent abrupt drop in heart rate (ie, parasympathetic response).  As 
the contraction releases, there is an equally rapid return to baseline. 

Preterm (<37 week) gestation may be associated with an increased FHR baseline, 
reduced variability, and lower-amplitude accelerations.   

CERVICAL 
INSUFFICIENCY Cervical insufficiency 

Risk factors 

• Cervical conization or LEEP 
• Mechanical cervical dilation 
• Obstetric injury (e.g., cervical laceration) 
• Uterine anomalies 
• Collagen defects 

Diagnosis 

• ≥ 2 prior or current painless cervical dilation, 2nd 
trimester losses 

• History of preterm birth with current cervical length <25 
mm on ultrasound 

Management 
• Serial ultrasounds of cervical length 
• Cerclage placement 

LEEP = loop electrosurgical excision procedure. 

Vaginal spotting, pelvic pressure, and increased vaginal discharge in the absence of labor 
(eg, no contractions) are typical symptoms of cervical insufficiency.  Cervical 
insufficiency is painless dilation of the cervix that can lead to second trimester 
pregnancy loss.  Risk factors include a history of cervical conization (eg, cone biopsy) for 
cervical intraepithelial neoplasia (eg, abnormal Pap test), history of obstetric cervical 
trauma, and congenital anomalies of the uterus and/or cervix.  This condition can also be 
idiopathic.  In the case of a cone biopsy, removal of a portion of the cervix leads to a 
decrease in tensile strength, allowing for early dilation. 

Patients with cervical insufficiency can be offered a rescue cerclage, which is a suture 
placed around the cervix to strengthen it, after infection and rupture of membranes are 



excluded.  Patients at risk for 
cervical insufficiency (eg, 
history of cone biopsy) require 
assessments of cervical length 
during pregnancy and possible 
early prophylactic 
cerclage placement.  

…………. 

Advanced maternal age (eg, 
age >35) is a risk factor for 
preeclampsia, gestational 
diabetes mellitus, fetal 
chromosomal anomalies, and 
preterm delivery, but not 
cervical insufficiency. 

Tobacco abuse can cause fetal growth restriction, preterm delivery, fetal demise, and 
abruptio placentae.  Smoking is also a risk factor for abnormal Pap tests, but 
independently, there is no increased risk of cervical insufficiency. 

Cervical insufficiency is a structural weakness of the cervix causing 
spontaneous, painless cervical dilation and potential second-trimester pregnancy 
loss.  Risk factors include collagen abnormalities (eg, Ehlers-Danlos syndrome), uterine 

anomalies (eg, septate or 
bicornuate uterus), prior 
obstetric trauma, 
and cervical 
conization.  Patients with 
cervical insufficiency, 
even those presenting 
with advanced cervical 
dilation, typically have 
only mild symptoms such 
as increased vaginal 
discharge (due to loss of 
the mucus plug), light 
vaginal bleeding (due to 
cervical stretching), and 
pelvic pressure (due to 
fetal parts distending the 
upper vagina). 

Patients can be diagnosed on examination, which reveals visible cervical dilation and no 
uterine contractions.  These patients are typically managed with a rescue cerclage, in 
which a suture is placed to reinforce and add tensile strength to the cervix to prevent 
further dilation.  However, in patients who have bulging or prolapsing amniotic 
membranes, a rescue cerclage is not typically recommended due to the high risk of 



membrane rupture, complications (eg, intraamniotic infection [IAI], cervical trauma), and 
likely imminent delivery. 

…………. 

Abruptio placentae may cause bloody vaginal 
discharge, but it typically presents with painful 
contractions and uterine tenderness. 

 An incomplete abortion can present with cervical 
dilation and fetal parts at the cervical os; however, it is 
defined as pregnancy loss at <20 weeks gestation, 
whereas this patient is at 21 weeks.  In addition, it is 
typically painful due to uterine cramping.  In future 
pregnancies, management of patients with a prior 
spontaneous abortion is typically expectant; in 
contrast, those who meet criteria for cervical 
insufficiency may benefit from a prophylactic cerclage. 

ECTOPIC 
PREGNANCY 

Ectopic pregnancy 

Risk factors 
• Previous ectopic pregnancy 
• Previous pelvic/tubal surgery 
• Pelvic inflammatory disease (PID) 

Clinical 
features 

• Abdominal pain, amenorrhea, vaginal bleeding   
• Hypovolemic shock in ruptured ectopic pregnancy 
• Cervical motion, adnexal &/or abdominal 

tenderness   
• ± Palpable adnexal mass   

Diagnosis 
• Positive hCG 
• Transvaginal ultrasound revealing adnexal mass, 

empty uterus   

Management 
• Stable: Methotrexate 
• Unstable: Surgery 

The diagnosis of an ectopic pregnancy should be suspected in a patient with a missed 
menstrual period (amenorrhea), abdominal pain and/or vaginal bleeding.  Vaginal 
bleeding is typically intermittent and can range from scant staining of undergarments to 
hemorrhage. Syncope, hypotension, and tachycardia are concerning for intra-abdominal 
bleeding from a ruptured ectopic pregnancy.  Blood in the abdomen and pelvis produces 
irritation of the nearby structures and can result in diffuse abdominal pain, cervical 
motion tenderness, shoulder pain (referred pain from the diaphragm), and urge to 
defecate (due to blood in the posterior cul-de-sac). 

 



Risk factors include a history of ectopic pregnancy, tubal pathology/surgery, and pelvic 
inflammatory disease.  Diagnosis is confirmed by a positive pregnancy test and 
a transvaginal ultrasound that shows an empty uterus and an adnexal 

mass.  Hemodynamically 
unstable patients require 
urgent 
surgical evaluation. 

……………. 

The pain in appendicitis 
typically begins in the 
periumbilical region and 
progresses to focal, 
severe pain in the right 
lower quadrant of the 
abdomen.  Although a 
perforated appendix can 
cause diffuse abdominal 
pain, the absence of fever 
and presence of 
amenorrhea make this 
diagnosis less likely. 

Colonic perforation is a 
complication of ulcerative 

colitis resulting from toxic megacolon.  Symptoms include abdominal distension/rigidity 
and high fever. 

Patients with ovarian torsion typically have a palpable adnexal mass and acute nausea 
and vomiting.  However, ovarian torsion typically presents with sudden, unilateral pelvic 
pain, rather than diffuse abdominal pain.  

inflammatory disease (PID) typically presents with fever, foul-smelling cervico-vaginal 
discharge, lower abdominal pain, and cervical motion tenderness. Tubo-ovarian abscess 
(TOA) is a severe form of PID that classically has the same acute symptoms; these 
conditions are less likely given the lack of fever and absence of discharge. 

A ruptured ovarian cyst can present with acute abdominal pain.   



The presentation of vaginal bleeding/spotting, lower abdominal pain, and adnexal 
tenderness is suspicious for an unruptured ectopic pregnancy.  The majority of ectopic 
pregnancies occur in the fallopian tube.  Most ectopic pregnancies are related to prior 
infection with chlamydia and/or gonorrhea causing tubal damage, and these infections 
are often asymptomatic (subclinical pelvic inflammatory disease).  Other risk factors 
include prior tubal surgery, prior ectopic pregnancy, and in vitro fertilization. 

The diagnosis of ectopic pregnancy is made by a pregnancy test combined 
with transvaginal ultrasound (TVUS).  Ectopic pregnancy is virtually ruled out if TVUS 
shows an intrauterine gestational sac in the setting of a positive β-hCG test.  Conversely, 
ectopic pregnancy is confirmed if the gestational sac is seen at an ectopic site.  TVUS is 
also useful in evaluating for rupture of the tube or other structures, which presents as 
free fluid (blood) in the pelvic cul-de-sac and/or abdomen.  Transabdominal ultrasound 
cannot reliably visualize a gestational sac in early pregnancy. 

…………….. 

Culdocentesis involves needle insertion into the posterior vaginal wall to see if there is 
blood in the peritoneal fluid from the cul-de-sac (pouch of Douglas), which would suggest 
a ruptured ectopic pregnancy.  This is rarely performed today due to ease of ultrasound. 

Dilation and curettage (D&C) is surgical evacuation of the uterus for abortion 
(incomplete or missed).  If the diagnosis of ectopic pregnancy is unclear, D&C may 
confirm the presence or absence of chorionic tissue.  D&C may also be performed if 
vaginal ultrasound and blood work are inconclusive. 

Endocervical nucleic acid amplification tests (NAATs) are indicated in cases of suspected 
genital tract infection (eg, cervicitis, pelvic inflammatory disease).  Absence of cervical 
motion tenderness (CMT) or discharge makes active genital infection unlikely. 

Laparoscopy is the gold standard treatment for a ruptured ectopic pregnancy which 
presents with the additional symptoms of diffuse abdominal pain and eventually 
hemodynamic instability.  Laparotomy may be considered for patients with 
acute bleeding. 

A patient has an acute abdomen (eg, guarding with decreased bowel sounds) likely due 
to hemoperitoneum from a ruptured ectopic pregnancy in the left uterine cornu.  This 
rarer type of ectopic pregnancy is known as a cornual or interstitial ectopic pregnancy.  A 
gestational sac normally implants in the upper fundal region; implantation in the outer 
quadrants (cornual areas) is abnormal. 

Common risk factors for ectopic pregnancy are shown in the table; specific risks for a 
cornual ectopic pregnancy include uterine anomalies (eg, bicornuate "heart-shaped" 
uterus) and in vitro fertilization.  Due to the abundant blood supply in the cornual region 
from both uterine and ovarian vessels, rupture in this area may result in life-threatening 
hemorrhage.  Intraabdominal bleeding causes peritoneal inflammation and findings of 
diffuse abdominal pain. 

Transvaginal ultrasound is the first-line imaging for confirming the location of the 
gestational sac.  In addition, the presence of fluid in the posterior cul-de-sac in the 
setting of an ectopic pregnancy suggests blood in the pelvis.  Emergency surgical 



exploration is required in a patient with hemoperitoneum and unstable vital signs (eg, 
hypotension, tachycardia). 

………………… 

Dilation and curettage is performed to remove uterine contents for spontaneous or 
incomplete abortion.   

Methotrexate is used to treat a stable ectopic pregnancy.  Ruptured ectopic pregnancy is 
a contraindication to its use. 

Misoprostol is used to treat an incomplete or missed abortion.  It causes cervical dilation 
and myometrial contraction to expel intrauterine contents.   

MRI of the pelvis may be used to diagnose uterine anomalies when transvaginal 
ultrasound is inconclusive.  MRI is contraindicated in a hemodynamically unstable patient 
who requires immediate surgery. 

Serum β-hCG levels should be ordered if a gestational sac is not identified on 
ultrasound.  Measuring the β-hCG level is unnecessary if well-defined gestational sac is 
identified in the cornual region of the uterus. 

A patient has a positive 
pregnancy test but no 
evidence of an 
intrauterine or 
extrauterine 
pregnancy.  The 
differential includes an 
early viable 
intrauterine 
pregnancy, ectopic 
pregnancy, or 
nonviable intrauterine 
pregnancy (completed 
abortion).  Serial β-
hCG levels should be 
ordered when the 
initial transvaginal 
ultrasound (TVUS) is 
indeterminate.  β-hCG 
should generally 
increase every 2 days 
in viable pregnancies 
but rise at a slower 

rate in ectopic and nonviable intrauterine pregnancies.  An intrauterine pregnancy 
should be seen with TVUS at a β-hCG of 1500-2000 IU/L.  Serum β-hCG levels would not 
be needed if initial TVUS detected an intrauterine pregnancy or if a gestational sac with 
yolk sac was clearly identified in an ectopic location. 

……………… 



Administration of anti-D immune globulin prevents Rh sensitization in an Rh-negative 
pregnant woman by an Rh-positive fetus.  Anti-D immune globulin is given to an Rh-
negative patient any time fetal blood may enter maternal circulation (eg, antepartum 
bleeding, spontaneous or induced abortion, abdominal trauma).   

Methotrexate may be used for the medical management of a non-ruptured ectopic 
pregnancy.  However, the diagnosis must be confirmed first as it is still possible 
that the patient has a viable intrauterine pregnancy. 

Although laparoscopy is the gold standard for the diagnosis of an ectopic pregnancy, it is 
rarely required for diagnosis as a pregnancy test and TVUS are usually 
sufficient.  Laparoscopy should be performed if the patient is hemodynamically unstable 
(suggesting an impending or ongoing ruptured ectopic mass) or when medical treatment 
(methotrexate) fails. 

PLACENTAL 
ABRUPTION 

 

Abruptio placentae refers to retroplacental bleeding between the placenta and uterine 
decidua that can cause placental detachment and vaginal bleeding. The retroplacental 
hemorrhage can cause lower abdominal and/or back pain; high-frequency/low-
amplitude uterine contractions; and a firm, tender uterus. Tobacco use and preeclampsia 
(eg, hypertension, proteinuria) are important risk factors for abruption. 

The larger the area of placental detachment, the greater the risk for maternal 
complications such as disseminated intravascular coagulation (due to tissue factor 



released by decidual bleeding) 
and hypovolemic shock.  Potential fetal 
complications 
include hypoxia and preterm delivery. 

………………. 

Uterine rupture is associated with prior 
uterine surgery and presents with constant 
abdominal pain and heavy vaginal 
bleeding.  However, due to the ruptured 
uterus, patients often have loss of 
contraction pattern and loss of 
fetal station. 

A retained placenta does not deliver within 30 
minutes of delivery of the infant and can be 
due to entrapment by the cervix or failure to 
detach from the uterus.  This complication is 
highly unlikely in the setting of premature 
placental detachment. 

Septic shock is a rare complication of 
endometritis.  It presents with hypotension, 
tachycardia, altered mental status, and fever.   

Umbilical cord prolapse occurs when the 
umbilical cord delivers through the cervix 
ahead of the presenting fetal part.  It is 
associated with abnormal fetal heart tracings, 

malpresentation (eg, breech), and an unengaged fetal presenting part.   

Abruptio placentae refers to placental separation from the uterine wall occurring before 
fetal delivery.  Hypertension is the MC risk factor; cocaine use and maternal trauma are 
other important risk factors.  Abruptio placentae typically presents with 
constant abdominal and/or back pain and vaginal bleeding, which can range from 
severe to absent, as bleeding may be concealed behind the placenta. Blood may have an 
uterotonic effect, causing a firm uterus and unusually low-amplitude but frequent 
contractions. 

The extent of the placental detachment also can vary.  Smaller separations can be 
tolerated by the fetus, whereas larger separations can compromise fetal oxygenation 
and result in heart rate tracing abnormalities (eg, absent variability, recurrent 
decelerations, or fetal bradycardia). 

This patient presents with tachycardia, constant back pain, vaginal bleeding, frequent 
contractions, an abnormal fetal heart rate tracing, and a distended uterus.  Although her 
visible bleeding appears low in volume, the fetal heart rate tracing abnormalities suggest 
that a significant separation has occurred.  Concealed bleeding is likely present and 
causing uterine distension (eg, fundal height larger than expected). 



…………………….. 

Chorioamnionitis presents with maternal fever, maternal and fetal tachycardia, and 
uterine tenderness. 

Placenta previa occurs when the placenta implants over the internal cervical os. Placenta 
previa is a common cause of third-trimester painless bleeding. 

Preterm labor is defined as contractions and cervical changes prior to 37 weeks 
gestation.  Pain associated with preterm labor is intermittent as the uterus relaxes and 
softens between contractions.   

Similar to abruption, uterine rupture can present with abdominal pain, vaginal bleeding, 
and fetal heart rate tracing abnormalities.  However, it may present with loss of fetal 
station, diminishing contractions, and palpable fetal parts.  

Blunt abdominal trauma (eg, motor vehicle accident, domestic abuse, fall) can 
cause antepartum hemorrhage and significant fetal and maternal morbidity and 
mortality. Hemorrhage, uterine tenderness, and contractions can be due to abruptio 
placentae.  In response to hemorrhagic shock, peripheral vasoconstriction and blood 
redistribution to the heart, brain, and kidneys reduce blood flow to the extremities (eg, 
cool extremities) and uterus (eg, no accelerations on fetal tracing).  Due to the 
physiologic hypervolemia of pregnancy, a pregnant patient may appear 
hemodynamically stable until up to 20% of the blood volume has been lost. 

The first step in management is aggressive fluid resuscitation with crystalloids.  In 
addition, the patient should be placed in a left lateral decubitus position (if the spine is 
stable) to displace the uterus off the aortocaval vessels and maximize cardiac output. 

……………. 

Vasopressors are indicated for hypotension that is refractory to volume replacement; 
this intervention can decrease uterine blood flow and is therefore not preferred. 

The Kleihauer-Betke test is used to determine the necessary dose of Rh(D) anti-D 
immunoglobulin after delivery of an Rh-positive fetus to a Rh-negative mother.   

The fetus is relatively protected from maternal trauma as it is surrounded by the uterus, 
amniotic fluid, placenta, and maternal abdominal wall; morbidity is typically secondary to 
insults to the maternal circulation.  Therefore, stabilization of maternal circulation is the 
priority over fetal evaluation (eg, biophysical profile). 

Cesarean delivery after maternal trauma is indicated for fetal rescue in case of imminent 
maternal death, to assist with maternal cardiopulmonary resuscitation or due to a 
category 3 tracing. If the patient has features of a category 1 tracing (no late or variable 
decelerations). Even if accelerations are absent, maternal resuscitation will likely cause 
the tracing to become reactive. 

Emergency transfusion is indicated for persistent bleeding and/or hypotension 
unresponsive to fluid resuscitation.  A complete blood count should be repeated after 
administration of intravenous fluids to determine if transfusion of crossmatched blood 
is appropriate. 



Abruptio placentae is the premature detachment of the placenta from the uterus as a 
result of rupture of maternal decidual vessels.  The bleeding at the decidual-placental 
interface will sometimes be self-limited and clinically insignificant.  In more severe cases, 
as with this patient, bleeding will persist and dissect the placenta off the decidua.  As the 
bleeding and separation progress, the uterus becomes distended and tender, 
and vaginal bleeding becomes apparent.  Significant bleeding puts the patient at risk for 
hypovolemic shock and disseminated intravascular coagulation.  A very large separation 
can cause fetal hypoxia, which presents as fetal heart rate tracing abnormalities (eg, loss 
of variability) and places the fetus at risk for demise.  Risk factors for abruptio placentae 
include cocaine use and hypertension. 

…………………. 

In vasa previa, the fetal vessels traverse the internal cervical os and are vulnerable to 
injury during amniotomy.  Vasa previa presents with painless vaginal bleeding and fetal 
heart rate abnormalities after amniotomy.   



PLACENTA PREVIA 
Placenta previa 

Risk factors 
• Prior placenta previa 
• Prior cesarean delivery 
• Multiple gestation 

Clinical 
features 

• Painless vaginal bleeding >20 weeks gestation 

Diagnosis • Transabdominal followed by transvaginal sonogram 

Management 
• No intercourse 
• No digital cervical examination (DCE) 
• Inpatient admission for bleeding episodes 

Placenta previa occurs when the placenta covers the cervix.  Risk factors include 
multiparity, smoking, and prior cesarean delivery.  Placenta previa is commonly 
diagnosed in asymptomatic patients during a routine 2nd-trimester ultrasound.  In 
patients diagnosed with placenta previa, digital cervical examination and sexual 

intercourse are 
contraindicated, as they can 
trigger vaginal 
bleeding.  However, bleeding 
may also occur 
spontaneously. 

Patients with symptomatic 
placenta previa have painless 
vaginal bleeding after 20 
weeks gestation, ranging in 
severity from spotting to 
massive 
hemorrhage.  Bleeding occurs 
as the placenta is sheared off 

the cervix, creating a partial detachment due to uterine irritability (eg, 
irregular, nonpainful contractions) which causes physiologic cervical changes (eg, 
effacement, dilation).  Early in the disease process, bleeding is primarily maternal in 
origin; therefore, a reactive (ie, normal) fetal heart rate tracing is usually 
seen.  However, continued maternal blood loss can eventually lead to fetal compromise, 
with deterioration of the fetal heart rate tracing.  Management is dependent on 
maternal hemodynamic stability and fetal status. 



………………… 

Placental abruption is vaginal 
bleeding from premature separation 
of the placenta from the uterine wall 
and typically causes constant 
abdominal pain, uterine tenderness, 
and fetal heart rate tracing 
abnormalities (eg, decelerations), 
which are not seen in this patient. 

Preterm labor presents with regular, 
painful contractions associated with 
cervical dilation and bloody show 
due to tearing of small cervical 
veins.  Frank hemorrhage is not 

consistent with labor. 

Uterine rupture classically presents during labor in patients with a prior cesarean delivery 
with sudden onset of vaginal bleeding.  However, patients also have intense abdominal 
pain, palpable fetal parts through the abdominal wall, and fetal heart rate abnormalities 
(eg, decelerations, bradycardia). 

Vasa 
previa is characterized by 
fetal blood vessels that 
overlie the internal 
cervical os, making them 
vulnerable to injury with 
membrane rupture or 
labor.  Although patients 
with vasa previa have 
painless vaginal bleeding, 
there is typically rapid 
deterioration of the fetal 
heart tracing as the 
hemorrhage is primarily 

of fetal origin. 



Risk factors for placenta previa include prior cesarean delivery, multiparity, and 
smoking; additional risk factors include prior placenta previa and multiple 
gestation. Placenta previa has the potential for massive antepartum hemorrhage 
because cervical manipulation (even minimal manipulation from intercourse) causes 
partial placental detachment and painless vaginal bleeding (eg, nontender uterus, 
painless irregular contractions) from the intervillous space. This bleeding is primarily of 
maternal origin; therefore, many patients have reassuring fetal monitoring initially (eg, 
accelerations, no decelerations). 

Treatment depends on maternal hemodynamic stability and fetal status. Stable patients 
are managed expectantly, as most previas resolve by the third trimester. Patients with 
persistent previa undergo cesarean delivery at 36-37 weeks gestation (prior to the onset 
of labor). 

………… 

Cervical insufficiency causes second trimester pregnancy loss due to intrinsic cervical 
instability or from a reduced cervical length (eg, prior cervical conization). Most patients 
have an incidental shortened or dilated cervix on ultrasound. There is typically no vaginal 
bleeding. Symptomatic patients typically have pelvic pressure and painless cervical 
dilation. 

Complete hydatidiform mole usually causes first trimester vaginal bleeding. This 
diagnosis is unlikely because complete hydatidiform moles have a snowstorm 
appearance due to hydropic villi and an absent fetus on ultrasound. 

Inevitable abortion presents at <20 weeks gestation with vaginal bleeding, pelvic pain, 
and a dilated cervix. 

Placental abruption causes vaginal bleeding and uterine contractions. Abruptio 
placentae is more common in smokers, but patients typically have constant abdominal 
pain (ie, tender uterus) and fetal decelerations. 

Preterm labor is cervical dilation ≥3 cm or effacement (eg, length <2 cm) with regular 
painful uterine contractions at <37 weeks gestation. Light bleeding due to cervical 
vascularity may be seen; however, frank hemorrhage is not consistent with labor.  



Risk factors include multiparity and advanced maternal age (≥35); additional risk factors 
are prior cesarean delivery and prior previa.  Patients are at risk for severe antepartum 
hemorrhage, which typically presents as painless vaginal bleeding and occurs with or 
without contractions. 

Placenta previa is usually diagnosed during a routine ultrasound; however, in patients 
without prenatal care, it may be found incidentally at term with vaginal bleeding.  During 
labor, contractions or cervical manipulation can shear the placenta off the cervix (ie, 
partial detachment), resulting in massive maternal hemorrhage.  Therefore, even in 
patients with minimal bleeding, stable vital signs, and reassuring fetal heart rate 
tracings, cesarean delivery is indicated after 36-37 weeks gestation. 

…………………….. 

Anti-D immunoglobulin is administered in pregnancy to prevent Rh-isoimmunization in 
an Rh-negative mother.  Prior to delivery, the fetal Rh status is typically unknown but 
presumed to be Rh positive.  This patient requires urgent cesarean delivery to prevent 
hemorrhage.  Because anti-D immunoglobulin is protective when given up to 72 hours 
after delivery, it can be administered postpartum if indicated (ie, Rh-negative mother 
and Rh-positive infant).  If the patient is Rh-positive or the infant Rh-negative, anti-D 
immunoglobulin has no benefit. 

Digital cervical examination is contraindicated in patients with placenta previa as digital 
examination enters the cervical canal, disrupting the previa and leading to severe 
hemorrhage.  In contrast, speculum examination can be used in patients with known or 
suspected placenta previa to verify and quantify vaginal bleeding as it does not enter the 
cervical canal. 

Most patients are asymptomatic and are incidentally diagnosed on second-trimester 
ultrasound.  Patients with placenta previa require pelvic rest (no intercourse or digital 



cervical examination) because minimal cervical manipulation can cause cervical changes 
(eg, shortening, dilation) that can result in partial placental detachment and massive 
maternal hemorrhage. 

Placenta previa can occur in any pregnancy; however, a major risk factor is prior 
cesarean delivery.  Increasing cesarean delivery rates have caused an increased 
incidence of placenta previa because the uterine scar and change in vascularity likely 
alter early pregnancy implantation.  Additional risk factors include prior placenta 
previa, multiple gestation (ie, increased placental surface area), and advanced maternal 
age (age ≥35).  Most cases resolve spontaneously by the third trimester due to 
physiologic lower uterine segment lengthening and/or placental growth toward the 
fundus.  Patients with persistent previa undergo cesarean delivery at 36-37 weeks 
gestation (ie, prior to the onset of labor). 

……………… 

Obesity in pregnancy (ie, prepregnancy BMI ≥30 kg/m²) increases risks of fetal demise 
and fetal macrosomia (>90th percentile). 

Pregnancy complicated by chronic hypertension confers an elevated risk of fetal growth 
restriction (<10th percentile) and oligohydramnios (amniotic fluid index [AFI] ≤5 cm) due 
to uteroplacental insufficiency.   

Prior gestational diabetes mellitus increases the risk for recurrent gestational and future 
type 2 diabetes mellitus.  Diabetes mellitus in pregnancy increases the risk for fetal 
macrosomia (>90th percentile) and polyhydramnios (AFI ≥24 cm). 

Prior preterm birth increases the risk for recurrent preterm birth, typically at similar 
gestational ages.  Patients at risk for preterm birth often have shortened cervical lengths 
(eg, ≤2.5 cm).  

Although pregnancy complicated by current intrauterine device use has an elevated risk 
of ectopic pregnancy, spontaneous abortion, and intra-amniotic infection, prior 
intrauterine device use is not associated with obstetric complications. 

Placenta previa is usually diagnosed during routine prenatal ultrasound at 18-20 weeks 
gestation with placental tissue covering the cervix.  Most patients are asymptomatic but 
have a significant risk of severe painless antepartum hemorrhage due to partial 
placental detachment with cervical manipulation or dilation.  Pelvic rest and abstinence 
from intercourse (due to potential cervical contact) are recommended, and clinicians 
should refrain from digital cervical examination. 

The majority (~90%) of cases resolve spontaneously due to lower uterine segment 
lengthening and/or placental growth toward the fundus; therefore, initial management is 
with routine obstetric care.  Repeat ultrasound is performed in the third trimester (ie, 
≥28 weeks gestation), and patients with previa resolution can continue routine care 
without pelvic rest restrictions.  Asymptomatic patients (ie, no vaginal bleeding) with 
persistent previa undergo scheduled cesarean delivery at 36-37 weeks gestation. 

……………… 



Complete bedrest is associated with an increased risk of venous thromboembolism and 
loss of bone density.  In addition, it has not been proven to be beneficial in obstetric 
management and therefore is not recommended. 

Progesterone supplementation reduces the risk of preterm birth in patients with prior 
preterm birth (by intramuscular hydroxyprogesterone) or those with an incidental short 
cervix (with vaginal progesterone).  

Doppler ultrasound of the umbilical artery is performed during surveillance of fetal 
growth restriction (estimated fetal weight <10th percentile). 

VASA PREVIA 
Vasa previa 

Definition • Fetal vessels overlying the cervix 

Risk factors 

• Placenta previa 
• Multiple gestations 
• In vitro fertilization (IVF) 
• Succenturiate placental lobe 

Clinical 
presentation 

• Painless vaginal bleeding with ROM or 
contractions 

• FHR abnormalities (eg, bradycardia, sinusoidal 
pattern) 

• Fetal exsanguination & demise 

Management • Emergency cesarean delivery 

FHR = fetal heart rate; ROM = rupture of membranes. 

Normal fetal vessels travel in the umbilical cord surrounded by thick, gelatinous tissue 
(ie, Wharton jelly) that protects the vessels.  In 
contrast, vasa previa is an aberrant condition in 
which fetal vessels overlie the cervix surrounded 
only by thin fetal membranes.  Their location over 
the cervix and lack of protection by Wharton jelly 
make these vessels prone to tear with rupture of 
membranes or contractions. 



Vasa previa is typically diagnosed on fetal anatomy ultrasound at 18-20 weeks gestation, 
and patients normally require third-trimester, inpatient management with early cesarean 
delivery at 34-35 weeks gestation (ie, prior to the onset of contractions or membrane 
rupture).  However, vasa previa may be clinically diagnosed when patients, such as this 
one, present with rupture of membranes accompanied by painless, minimal vaginal 
bleeding that primarily reflects fetal blood loss from a torn fetal vessel.  Vaginal bleeding 
is minimal because total fetal blood volume is low (~250 mL, or 1 cup); however, 
hypotension from fetal bleeding leads to fetal heart rate abnormalities (eg, 
bradycardia, sinusoidal pattern) and rapid (eg, within minutes) fetal 
exsanguination and demise. 

…………………. 

Patients with hypertension are at higher risk for abruptio placentae, a premature 
separation of the placenta from the uterus that can cause vaginal bleeding and fetal 
compromise.  However, it also typically causes severe abdominal pain and a tender, 
hypertonic uterus. 

Intraamniotic infection can cause fetal death, particularly in patients with prolonged (ie, 
>18 hr) membrane rupture.  



Patients with prior cesarean deliveries are at increased risk for placenta previa, which 
can also present with painless 
vaginal bleeding.  However, 
bleeding from placenta previa 
is primarily maternal blood loss 
and, therefore, usually heavy 
and persistent rather than 
minimal and transient.  In 
addition, signs of maternal 
hemorrhagic shock (eg, 
hypotension, tachycardia) are 
typically present prior to severe 
fetal compromise. 

Patients with prior uterine 
surgery are at increased risk 
for uterine rupture, which can 
present with fetal demise; 
however, these patients 
typically have associated, 
sudden-onset abdominal pain 
and uterine tenderness. 

Normal fetal vessels travel in the umbilical cord surrounded by thick, gelatinous tissue 
(ie, Wharton jelly) that protects them.  In contrast, vasa previa is an aberrant 
condition in which the fetal vessels overlie the cervix, surrounded only by thin fetal 
membranes, making them prone to tear with rupture of membranes or 
contractions.  Risk factors include in vitro fertilization, and placenta previa. 



Vasa previa is typically diagnosed on fetal anatomy ultrasound at 18-20 weeks and 
managed with planned cesarean delivery at 34-35 weeks gestation (ie, prior to 
spontaneous labor).  Because total fetal blood volume is low (eg, ~250 mL or 1 cup), even 
minimal fetal bleeding can lead to rapid exsanguination and fetal demise.  Therefore, 
these patients require third-trimester inpatient management to monitor for acute 
changes that require immediate delivery. 

A ruptured fetal vessel in a patient with vasa previa and rupture of membranes (ROM) 
can be indicated by the leakage of blood-tinged vaginal fluid and fetal 
bradycardia.  This obstetric emergency requires immediate delivery.  Because vaginal 
delivery can cause further fetal vessel tearing and fetal compromise, induction of labor is 
contraindicated.  Therefore, the best next step in management is emergency 
cesarean delivery. 

……………….. 

In patients at risk for preterm delivery, betamethasone promotes fetal lung maturity and 
magnesium sulfate prevents neonatal seizures.  Because betamethasone requires hours 
to take effect, it is not typically administered to patients requiring immediate delivery 
because it offers minimal benefit. 

A biophysical profile assesses for fetal hypoxia and asphyxia in high-risk patients to guide 
delivery timing.  It does not change management of a patient who requires emergency 
cesarean delivery and may delay intervention, thereby risking fetal demise. 

Prophylactic latency antibiotics (eg, erythromycin, ampicillin) are indicated in patients at 
<34 weeks gestation with preterm prelabor rupture of membranes to prevent fetal 
infection, delay delivery, and allow further fetal growth in utero.  It is not indicated in 
patients requiring immediate delivery. 

UTERINE RUPTURE 
Uterine rupture 

Risk factors 

• Prior uterine surgery (eg, cesarean delivery, 
myomectomy) 

• Induction of labor/prolonged labor 
• Congenital uterine anomalies 
• Fetal macrosomia 

Clinical 
presentation 

• Vaginal bleeding 
• Intraabdominal bleeding (hypotension [HoTN], 

tachycardia) 
• Fetal heart decelerations 
• Loss of fetal station 
• Palpable fetal parts on abdominal examination 
• Loss of intrauterine pressure 

Management • Laparotomy for delivery & uterine repair 

Uterine rupture is a full-thickness disruption of the uterine wall. Uterine rupture can 
present with severe, sudden-onset abdominal pain and vaginal bleeding; patients may 



have a palpable, irregular abdominal mass (ie, protruding fetal parts) and fetal 
decelerations due to fetal hypoxia and cord compression. Additional findings may 
include loss of fetal station and change in contraction pattern (eg, decreased uterine 
tone). Uterine rupture is an obstetric emergency because of the high risk of fetal demise 
and maternal hemorrhagic shock. 

A significant risk factor for uterine rupture is prior uterine surgery, particularly a prior 
classical cesarean delivery because it creates a scar in the upper uterus (ie, near the 
fundus).  The myometrium in the upper uterus is thick and contracts forcefully during 
labor.  In patients with a prior classical cesarean delivery, the inelastic scar may not 
withstand increasing uterine distension or labor contractions, resulting in uterine 
rupture.  Treatment of uterine rupture is with emergent laparotomy and cesarean 
delivery.

 



…………………….. 

First-trimester bleeding can occur due to 
a subchorionic hematoma, in which the chorion 
partially detaches from the uterus due to 
bleeding. Although this increases the risk of 
early pregnancy loss, it does not increase the 
risk of uterine rupture. 

Tobacco and cocaine use increase the risk 
of abruptio placentae via vasoconstriction, 
resulting in placental ischemia, infarction, and 
premature placental separation from the 
uterus. Although abruptio placentae can cause 

abdominal pain, vaginal bleeding, and fetal bradycardia, it is not associated with an 
irregular abdominal mass.  In addition, neither tobacco nor cocaine increases the risk of 
uterine rupture. 

A short interpregnancy interval (eg, <6-18 months from last delivery) may increase the 
risk of uterine rupture due to insufficient time for uterine healing in patients who 
underwent cesarean delivery.   

Maternal age ≥35 may increase the risk of uterine rupture.  

A patient with restlessness and intense, sudden-onset lower abdominal pain most likely 
has uterine rupture, a disruption of the uterine wall typically associated with 
contractions.  Uterine rupture usually occurs in patients with prior uterine surgery (eg, 
cesarean delivery, myomectomy) because weakened uterine scar tissue can separate 
with the force of contractions.  Patients can develop massive bleeding (ie, 
intraabdominal, vaginal) due to the highly vascular pregnant uterus. 



When the uterus ruptures, the sudden decrease in intrauterine pressure and partial fetal 
delivery into the maternal abdomen can result in loss of fetal station (eg, 0 to −3 
station).  Fetal parts may also become palpable abdominally (ie, an irregular 
protuberance).  Patients typically develop an abnormal fetal heart rate tracing, including 
recurrent variable and late decelerations caused by umbilical cord compression and 
reduced uteroplacental blood flow, respectively.  To prevent further maternal and fetal 
compromise, management includes emergency laparotomy and cesarean delivery. 

……………….. 

Abruptio placentae, the premature separation of the placenta from the uterus, can 
present with vaginal bleeding, abdominal pain, and an abnormal fetal heart rate 
tracing.  However, it is not associated with loss of fetal station. 

A fetal nuchal cord, a loop of umbilical cord around the fetal neck, is a common 
incidental finding that may cause cord compression (eg, recurrent variable decelerations) 
during labor.  However, it does not cause abdominal pain, vaginal bleeding, or 
late decelerations. 

Normal labor typically presents with painful contractions and light vaginal bleeding from 
cervical dilation.  However, in normal labor, the presenting fetal part descends (eg, 0 to 
+2 station) with advancing dilation. 

Vasa previa, or fetal vessels overlying the cervix, is prone to tearing and can cause vaginal 
bleeding with an abnormal fetal heart rate tracing due to fetal blood loss. 



Uterine rupture is a full-thickness myometrial tear.Uterine rupture typically occurs in 
patients with prior uterine surgery (eg, prior cesarean delivery regardless of subsequent 
vaginal delivery) because inelastic uterine scar tissue can separate with contractions. 

When the uterus ruptures, maternal and fetal compromise occurs by multiple 
mechanisms: 

• If the placenta is involved, fetal perfusion is disrupted, leading to fetal hypoxia 
(ie, late decelerations, prolonged bradycardia).  If the umbilical cord prolapses 
into the maternal abdomen, cord compression may increase (ie, variable 
decelerations).  Because either or both are likely to occur, an abrupt fetal heart 
rate tracing abnormality is the most common finding of uterine rupture. 

• Disordered contractions occur because ruptured myometrial fibers cannot 
contract in unison.  This is often evidenced by progressively decreasing 
contraction amplitude (ie, staircase sign on tocodynamometry). 

• Partial fetal delivery into the maternal abdomen can cause fetal head retraction 
(eg, +1 to −2 station) and loss of fetal station. 

• Myometrial tearing causes severe abdominal pain and massive intraabdominal 
bleeding, which may result in hemodynamic instability. 

Uterine rupture is an obstetric emergency and requires emergency laparotomy and 
cesarean delivery for immediate delivery and uterine repair. 

…………. 

Although amnioinfusion alleviates umbilical cord compression, it does not resolve 
prolonged fetal bradycardia caused by placental disruption. 



The McRoberts maneuver with 
suprapubic pressure facilitates 
delivery in patients with shoulder 
dystocia.  This condition can 
present with fetal head retraction 
against the perineum (ie, turtle 
sign); however, it does not cause 
sudden, severe abdominal pain. 

Vacuum-assisted vaginal delivery 
may be performed in patients who 
are 10 cm dilated and require 
immediate delivery (eg, 
nonreassuring fetal heart rate).  

Oxytocin infusion increases 
contraction frequency and 

strength in patients with inadequate contractions.  However, it is not administered in the 
setting of acute fetal bradycardia due to the risk of further fetal compromise. 

Uterine surgical history & vaginal birth 

Surgery 
Trial of labor 

contraindicated? 

Low transverse cesarean delivery (horizontal incision) No 

Classical cesarean delivery (vertical incision) Yes 

Abdominal myomectomy with uterine cavity entry Yes 

Abdominal myomectomy without uterine cavity entry No 

The risk of uterine rupture is greatest in laboring patients with prior uterine surgery, 
particularly a prior classical (vertical) cesarean delivery or a prior myomectomy that was 
extensive or entered the uterine cavity (eg, during removal of intramural or submucosal 
fibroids). Previous myomectomy in a patient experiencing intense constant abdominal 
pain and abnormal fetal heart rate tracing (eg, persistent variable decelerations) are 
concerning for uterine rupture.  Other possible manifestations of uterine rupture include 
vaginal bleeding, abdominally palpable fetal parts, loss of fetal station, and change in 
contraction pattern.  The presentation of uterine rupture varies based on the extent and 
exact location of the rupture and the presence or absence of regional anesthesia. 

Vaginal delivery is safe after a low transverse (horizontal uterine incision) cesarean 
delivery.  In contrast, patients with either a classical cesarean delivery or an extensive 
myomectomy are delivered via cesarean delivery at 36-37 weeks gestation.  When these 
patients present in labor, urgent laparotomy and cesarean delivery are 
required.  Further management is determined by intraoperative findings.  If uterine 
rupture has occurred, delivery is typically through the rupture site and a uterine repair is 
performed.  If the uterus is unruptured, a hysterotomy (ie, cesarean delivery) is 



performed.  Expectant management for a vaginal delivery is generally contraindicated in 
patients with prior classical cesarean delivery or extensive myomectomy. 

………….. 

Amnioinfusion involves the placement of an intrauterine pressure catheter for an 
intrauterine infusion to decrease umbilical cord compression and resolve variable 
decelerations.  Amnioinfusion is contraindicated in a patient with a history of 
uterine surgery. 

An operative vaginal delivery can be used to expedite a vaginal delivery in patients with 
abnormal fetal heart rate tracings.  However, patients must be completely (10 
cm) dilated. 

Terbutaline is a tocolytic administered to relax the uterus when contractile abnormalities 
such as tachysystole (>5 contractions in 10 minutes) or tetanic contractions (contractions 
lasting >2 minutes) are causing fetal heart rate abnormalities.  

Uterine rupture is a life-threatening obstetric emergency caused by complete uterine 
wall disruption.  The most common risk factor is prior uterine surgery (eg, cesarean 
delivery), which leaves a weakened, inelastic myometrial scar that is prone to tear with 
uterine distension or labor contractions. 

When the uterine myometrium ruptures, patients develop a sudden onset of abdominal 
pain. Because the pregnant uterus is highly vascular, bleeding can quickly lead to 
intraabdominal hemorrhage (eg, diffuse back pain), vaginal bleeding, and shock (eg, 
hypotension, tachycardia).  Uterine rupture may also cause fetal parts to partially 
expulse into the maternal abdomen, resulting in a palpable, irregular protuberance in 
the lower abdomen. 

Patients with uterine rupture may have changes in contraction pattern and uterine tone 
(eg, increased or decreased); however, continued contractions are not 
uncommon. An abnormal fetal heart rate (FHR) tracing is often the first sign of uterine 
rupture and can present as bradycardia, late decelerations, or variable decelerations. The 
prolonged late decelerations in the FHR tracing above are the result of disrupted 



uteroplacental flow. Due to the high risk of maternal and fetal morbidity, management of 
uterine rupture is with emergency laparotomy and cesarean delivery. 

……………. 

Although normal labor with uterine fibroids may present with an abdominal 
protuberance (ie, palpable fibroid), it is not associated 
with hemorrhagic shock or an abnormal fetal heart 
rate tracing. 

Patients with prior cesarean delivery are at increased 
risk of placenta previa, which can cause vaginal 
bleeding with contractions.  However, bleeding with 
this condition is painless and not associated with an 
abdominal protuberance. 

Umbilical cord prolapse can cause an abnormal fetal 
heart rate tracing (eg, recurrent variable decelerations) 
due to acute cord compression; however, it does not 
cause severe abdominal pain. 



PRETERM LABOR Frequent contractions causing cervical dilation at 25 weeks gestation consistent 
with preterm labor.  Management of preterm labor depends on gestational age, with 
increased intervention required at earlier gestations due to the risks of neonatal 
prematurity.  Patients at <32 weeks gestation in preterm labor require: 

• indomethacin to inhibit contractions and delay delivery (ie, tocolysis). 
• betamethasone to promote fetal lung maturity. 
• magnesium sulfate to decrease the risk of cerebral palsy (ie, fetal 

neuroprotection). 
• penicillin to decrease the risk of neonatal group B Streptococcus infection. 

Although the benefits typically outweigh the risks, indomethacin tocolysis can have 
adverse fetal effects.  Indomethacin, a nonspecific cyclooxygenase inhibitor, decreases 
prostaglandin production and leads to fetal vasoconstriction (eg, premature closure of 
the ductus arteriosus).  The subsequent decreased renal perfusion and fetal oliguria can 
result in oligohydramnios (ie, amniotic fluid index ≤5 cm), particularly with prolonged 
administration; therefore, patients typically receive indomethacin for ≤48 hours.  The 
oligohydramnios associated with indomethacin use is typically transient and resolves 
without intervention once the medication is discontinued. 

…………………… 

Although betamethasone, a corticosteroid, may transiently increase maternal glucose 
levels, it does not increase the risk of gestational diabetes mellitus (GDM).  Indomethacin 
does not increase the risk of GDM. 

The risk of intraamniotic infection is increased in patients with preterm prelabor rupture 
of membranes. 

Risk factors for preeclampsia include chronic hypertension, diabetes mellitus, and 
multiple gestation but not indomethacin use. 

The most common cause of pulmonary edema in pregnancy is preeclampsia due to 
increased vascular permeability and hemodynamic dysfunction.  Although indomethacin, 
like other nonsteroidal anti-inflammatory drugs, can lead to some degree of fluid 
retention, its use is not associated with pulmonary edema. 



Preterm birth (delivery at <37 weeks 
gestation) is a leading cause of neonatal 
morbidity and mortality.  Patients at risk 
for spontaneous preterm delivery must 
be identified to implement appropriate 
measures for preterm birth 
prevention.  The major risk factor for 
preterm delivery is a history of preterm 
delivery due to spontaneous preterm 
labor or preterm premature rupture of 

membranes, which confers approximately 20% risk for future spontaneous preterm 
birth. 

For patients with this history, 
intramuscular progesterone during the second and 
third trimesters can minimize the risk of 
recurrence.  In addition, serial cervical length 
measurements by transvaginal ultrasound should 
be performed during the second 
trimester.  A cerclage should be considered if a 
short cervix is identified. 

 

Prior cervical surgery, particularly cold knife 
conization, is a risk factor for preterm delivery, 

possibly due to cervical scarring and loss of cervical stroma.  A loop electrosurgical 
excision procedure (LEEP) may or may not confer a risk of preterm delivery, but cervical 
laser ablation does not increase that risk.  Other risk factors for preterm delivery include 
obesity, in vitro fertilization, and advanced maternal age.  Tobacco use is a modifiable 

risk factor for preterm 
delivery.  However, all of 
these factors are less 
significant than a history of 
prior spontaneous 
preterm delivery. 

…………….. 

Gastric bypass and other 
bariatric surgeries increase 
the risk of anemia in 
pregnancy and for 
cesarean delivery but not 
for spontaneous 
preterm delivery. 



Preterm labor 

Gestational age 
(weeks) 

Management 

34 0/7 to 36 6/7 
• ± Betamethasone 
• Penicillin if GBS positive or unknown 

32 0/7 to 33 6/7 
• Betamethasone 
• Tocolytics 
• Penicillin if GBS positive or unknown 

<32 

• Betamethasone 
• Tocolytics 
• Magnesium sulfate 
• Penicillin if GBS positive or unknown 

GBS = group B Streptococcus. 

Cervical dilation in the setting of regular, painful contractions at <37 weeks gestation is 
consistent with preterm labor.  Risk factors for preterm labor include short cervical 
length on transvaginal ultrasound, a history of preterm delivery, and multiple gestation. 

The management of preterm labor is largely dependent on gestational age.  At >34 
weeks gestation, tocolytics such as indomethacin and nifedipine are not recommended 
as the risks of indomethacin (oligohydramnios, closure of the ductus arteriosus) and 
nifedipine (maternal hypotension/tachycardia) outweigh the risks of premature delivery. 

Because tocolysis is contraindicated, labor will likely progress. In the absence of 
contraindications to vaginal delivery, patients who present in preterm labor at >34 weeks 
gestation can be managed expectantly.  However, due to an increased risk for fetal injury 
and asphyxia, a vaginal delivery is contraindicated for a singleton breech fetus. 
Consequently, the best option for managing this patient's preterm labor is cesarean 
delivery. Active labor is a relative contraindication for external cephalic version. 

Regardless of delivery route, patients in preterm labor at <37 weeks gestation are 
candidates for betamethasone, which can reduce the incidence of neonatal respiratory 
distress syndrome.  All patients in preterm labor who are either group 
B Streptococcus (GBS) positive or unknown and who will deliver vaginally should receive 
intravenous penicillin to prevent the vertical transmission of GBS.  Patients at <37 weeks 
who will deliver by cesarean require penicillin only if they are GBS positive or unknown 
and have ruptured membranes. 

………………. 

Although magnesium sulfate is a weak tocolytic, it is not typically administered for 
tocolysis but instead for lowering the risk of neurologic comorbidities in neonates born at 
<32 weeks gestation.  



The strongest risk factor for preterm labor is preterm labor in a prior pregnancy.  Other 
important risk factors include multiple gestation and a history of cervical surgery.  In 
particular, removal of part of the cervix by cold knife conization for cervical 
intraepithelial neoplasia can cause cervical scarring/stenosis and incompetence. 

The first step in evaluating the risk of preterm labor is transvaginal ultrasound (TVUS) 
measurement of cervical length in the second trimester.  A short cervical length is a 
strong predictor of preterm labor. 

………………. 

Nucleic acid amplification testing (NAAT) for Chlamydia trachomatis is routinely 
performed at the first prenatal visit.  Although cervicitis screening and treatment 
decrease the risk of ascending infection and neonatal transmission, Chlamydia cervicitis 
is not predictive of preterm labor. 

Digital examination assesses for cervical dilation and effacement but is more subjective 
and less reproducible than TVUS.  In addition, TVUS can look for other markers of 
preterm labor risk, such as changes in the appearance of the cervix during the 
Valsalva maneuver. 

Patients with history of cervical intraepithelial neoplasia (CIN) should be screened with 
Papanicolaou and human papillomavirus (HPV) tests; however, these tests will not 
determine the risk of preterm labor. 

Fetal fibronectin (FFN) levels are high until 20 weeks gestation, are low during the mid-
second and third trimesters, and increase again at term, when contractions disrupt the 
decidual-chorionic interface.  Elevated levels prior to term are used as an indicator for 
increased risk of preterm labor. At 16 weeks, the FFN is normally high, and therefore, 
testing is not useful. 

Cervical length can be measured by transabdominal ultrasound, but this method is less 
accurate than TVUS due to maternal obesity, shadowing from the fetus, and variations in 
cervical position. 



A short cervix (≤2 cm without a history of preterm labor or ≤2.5 cm with a history of 
preterm labor) on transvaginal ultrasound (TVUS) during the second trimester is a strong 
predictor for preterm labor.  During pregnancy, progesterone maintains uterine 
quiescence and protects the amniotic membranes against premature 
rupture.  Supplementation with exogenous progesterone decreases the rate of preterm 
labor in patients with short cervices or a history of preterm birth. 

Patients with short cervices and no history of preterm labor should be offered vaginal 
progesterone.  Patients with a history of preterm labor receive intramuscular 
progesterone starting in the second trimester and undergo serial TVUS for cervical length 
measurements.  If TVUS reveals a short cervix, cerclage may be indicated. 

…………… 

Calcium channel blockers (CCBs; eg, nifedipine) decrease intracellular calcium, and 
cyclooxygenase inhibitors (eg, indomethacin) decrease prostaglandin production.  These 
tocolytic agents can inhibit active preterm labor by relaxing the myometrium; however, 
neither drug prevents preterm labor. 

Prenatal corticosteroids (eg, betamethasone) accelerate fetal pneumocyte maturation 
and are typically administered to patients at <37 weeks gestation who are at imminent 
risk for preterm labor (e.g., signs of labor, like regular contractions with cervical 
dilation).  Prenatal corticosteroids are generally not indicated for previable fetuses (eg, 
<23-24 weeks gestation). 

Prostaglandins (eg, dinoprostone, misoprostol) cause degeneration of the cervical 
connective tissue to soften and efface ("ripen") the cervix for the induction, not 
prevention, of labor. 



Preterm labor refers to regular contractions at <37 weeks gestation that cause cervical 
dilation and/or effacement.  Risk factors for preterm labor include multiple gestation, 
history of preterm delivery, and history of cervical surgery (eg, conization). 

Frequent contractions and cervical change at 28 weeks gestation are consistent with 
preterm labor.  Patients in preterm labor at <32 weeks require: 

• Corticosteroids (eg, betamethasone): decrease the risk of neonatal respiratory 
distress syndrome (NRDS) 

• Tocolytics: at <32 weeks, indomethacin is the first-line tocolytic of choice 
• Magnesium sulfate: provide fetal neuroprotection (eg, cerebral palsy) 

……………………… 

Nifedipine, a calcium channel blocker, is a first-line tocolytic.  If the patient received 
indomethacin; another tocolytic agent is not indicated. 

Progesterone is administered to patients with a history of prior preterm delivery or a 
shortened cervix to prevent preterm delivery.  Progesterone has no tocolytic properties 
and would not help a patient in preterm labor. 

Because this patient can be diagnosed as being in labor by clinical presentation and is at 
28 weeks gestation, management is focused on decreasing neonatal morbidity and 
mortality.  If this patient were at >37 weeks gestation or if the diagnosis of labor were 
unclear, a repeat cervical examination in 2 hours would be appropriate. 

A positive fetal fibronectin test and a shortened cervix as measured by transvaginal 
ultrasound are associated with an increased risk of preterm delivery.  These tests are not 
needed as this patient can be diagnosed with preterm labor from her clinical 
presentation. 

BRAXTON-HICKS 
CONTRACTIONS 

Contractions can occur due to benign conditions (eg, mild dehydration) or serious 
etiologies (eg, preterm prelabor rupture of membranes, abruptio placentae); therefore, 
all patients with contractions (regardless of gestational age) require evaluation. 

Contraction onset, frequency, duration, and pain level can help distinguish between 
labor and false labor (ie, Braxton-Hicks contractions).  Patients in labor have regular, 
painful contractions (eg, palpable) that cause cervical changes (eg, dilation, effacement) 
and may have associated vaginal bleeding or leakage of fluid.  In contrast, those in false 
labor have mild, irregular contractions that cause no cervical change.  Fetal monitoring 
is typically via nonstress test, which evaluates fetal acid-base status and risk for fetal 
hypoxemia.  Those with a reactive nonstress test (eg, moderate variability, accelerations) 
require no additional evaluation. 

Preterm patients may have risk factors for preterm labor (eg, advanced maternal age, 
iron deficiency anemia), she has irregular contractions, a closed cervix, and a reactive 
nonstress test. She is in false labor and can be discharged home with labor 
precautions as her contractions will likely resolve without intervention. 

…………….. 



Patients in preterm labor have regular, painful contractions causing cervical change; 
management is based on gestational age.  In patients at <32 weeks gestation, 
magnesium sulfate is administered for fetal neuroprotection (eg, cerebral palsy 
prevention), and indomethacin is started for tocolysis.  Indomethacin is contraindicated 
after 32 weeks gestation due to the risk of premature fetal ductus arteriosus closure.  In 
patients at <37 weeks gestation, betamethasone may be administered to prevent 
neonatal respiratory distress syndrome.   

Maternal group B Streptococcus (GBS) screening is performed in the third trimester to 
prevent fetal infection (ie, vertical transmission) during passage through the vaginal 
canal.  Treatment of GBS prior to delivery offers no benefit as GBS rapidly recolonizes the 
maternal perineum, requiring retreatment during labor. 

Ultrasound cervical length measurements are performed in the second trimester for 
patients with a prior spontaneous preterm birth.  They are not performed in the third 
trimester as the cervix undergoes physiologic dilation and effacement closer to term, and 
therefore measurements do not predict preterm delivery. 

LABOR 
MANAGEMENT 

The first stage of labor (from start of contractions to 10 cm cervical dilation) includes a 
latent and an active phase.  The active phase of labor (6-10 cm cervical dilation) has an 
expected, predictable rate of cervical dilation of ≥1 cm every 2 hours.  

 
This patient reached the active phase (6 cm cervical dilation) when she received her 
epidural 2 hours after admission.  She then progressed appropriately from 6 cm to 7 cm 
cervical dilation over the next 2 hours (cervical dilation ≥1 cm/2 hr).  

However, her cervix dilated only 1 cm between hours 4 and 8 (<1 cm every 2 hours), 
consistent with active phase protraction.  Protraction is commonly caused 
by cephalopelvic disproportion, in which the fetal head is too large  to fit through the 
maternal pelvis.  Cephalopelvic disproportion is more common in late-term pregnancies 
(≥41 weeks gestation) or in cases of fetal anomaly or malposition (eg, occiput 



posterior).  Additional risk factors include maternal obesity, excessive weight 
gain, nulliparity, advanced maternal age, and inadequate contractions. 

……………………. 

Hypocontractile uterine activity (ie, inadequate contractions) can lead to labor 
protractionr.  Increasing their strength above 200 Montevideo units would not change 
the labor curve. 

Fetal gestational age ≥41 weeks gestation (late-term pregnancy) can be a risk factor for 
protracted or arrested labor due to larger fetal size.  This patient is at 39 weeks 
gestation. 

Nulliparous patients (primigravidas) experience slower first and second stages of labor 
compared to parous patients (multigravidas).  

Neuraxial anesthesia (eg, epidural) can lengthen the second stage of labor (10 cm 
cervical dilation until fetal delivery) but not the first stage.  This patient is in the first 
stage of labor.  Also, her labor became protracted (<1 cm/2 hr) starting at hour 4, 
independent of her epidural placement at hour 2. 

The active phase of labor (6-10 cm cervical dilation) has an expected, predictable rate of 
cervical dilation of ≥1 cm every 2 hours.  This patient's labor curve shows she dilated 
from 5 cm to 7 cm in the first 2 hours, crossing from the latent phase into the active 
phase.  Once in the active phase, she dilated from 7 cm to 8 cm in 2 hours (ie, an 
appropriate rate of dilation of 1 cm/2 hrs). 

However, for the past 4 hours her cervix has been unchanged (8 cm) despite adequate 
contractions (ie, ≥200 Montevideo units [MVUs] averaged over 10 minutes), which is 
consistent with active phase arrest.  Active phase arrest is also defined as no cervical 
change in ≥6 hours with inadequate contractions. Active phase arrest can be due to her 
late-term gestation (≥41 weeks) and possible fetal macrosomia (eg, abnormal 1-hour 



glucose challenge test), which contribute to cephalopelvic disproportion (CPD), a 
common cause of labor arrest. 

In patients with active phase arrest, the best next step in management is cesarean 
delivery because no further cervical dilation is expected and continuing current 
management increases maternal-fetal morbidity (eg, intra-amniotic infection [IAIs], fetal 
hypoxemia). 

…………………. 

Prostaglandin is used for cervical ripening (softening and thinning of the cervix) in early 
labor induction.  It is not used to augment active labor. 

An operative vaginal delivery (eg, vacuum-assisted vaginal delivery) is performed during 
the second stage of labor (10 cm dilation until fetal delivery) to expedite delivery for 
category III tracings or maternal exhaustion.   

A fetal scalp electrode is an internal device placed after rupture of membranes when 
external monitoring cannot reliably measure fetal heart rate (eg, maternal obesity).   

Oxytocin is a uterotonic used to augment labor (by increasing the frequency and force of 
contractions) if contractions are inadequate (<200 Montevideo units).  Oxytocin 
augmentation is used in protracted labor (ie, cervical dilation rate <1 cm/2 hours but not 
arrested). 

Disorders of the active phase of labor 

Diagnosis Clinical features Treatment 

Protraction 
• Cervical change slower than 

expected 
• ± Inadequate contractions 

Oxytocin 

Arrest 

• No cervical change for ≥4 hours 
with adequate contractions 
             OR 

• No cervical change for ≥6 hours 
with inadequate contractions 

Cesarean delivery 

The first stage of labor begins with the onset of regular contractions and ends when the 
cervix is 10 cm dilated.  It consists of a latent phase involving gradual cervical dilation and 
an active phase with rapid dilation.  The transition between the latent and active phase 
occurs at 6 cm dilation. 



 

The active phase of labor (6-10 cm cervical dilation) has an expected, predictable rate of 
cervical dilation of ≥1 cm every 2 hours. Active phase arrest is defined as no cervical 
change for ≥4 hours despite adequate contractions (≥200 Montevideo units in a 10-
minute interval) or no cervical change for ≥6 hours with inadequate contractions.  Causes 
include uterine (eg, inadequate contractions), fetal (eg, malposition, macrosomia), or 
pelvic (eg, deformity or fracture) etiologies. 

The best next step in management of active phase arrest is cesarean delivery because no 
further cervical dilation is expected and delaying delivery increases maternal-fetal 
morbidity (eg, intraamniotic infection, postpartum hemorrhage). 

…………………….. 

Amnioinfusion is performed using an intrauterine pressure catheter and is indicated for 
fetal heart rate tracing abnormalities (ie, variable decelerations).  

Oxytocin augments labor by increasing contraction frequency and strength.  Oxytocin is 
used for patients who meet criteria for labor protraction (ie, cervical dilation rate <1 
cm/2 hr) but not for those who meet criteria for labor arrest. 

An operative vaginal delivery (eg, vacuum-assisted vaginal delivery) is performed during 
the second stage of labor (10 cm dilation until fetal delivery) to expedite delivery for 
category III tracings or maternal exhaustion.   



Digital cervical examination is used to determine cervical dilation and fetal presentation 
(ie, the fetal part [eg, head, buttocks] directly overlying the pelvic inlet). Fetal 
presentation is variable and can change from week to week, even in term pregnancies. A 
patient at 37 weeks gestation is laboring and has a taut, bulging bag with no palpable 
presenting fetal part on cervical examination. 

Although digital cervical examination is usually adequate 
for determining fetal presentation, it may be insufficient 
in patients with a bulging bag (which may be a normal 
finding due to uterine contractions tensing the amniotic 
sac).  If fetal presentation is indeterminate on cervical 
examination, a transabdominal ultrasound (TAUS) is 
performed to confirm presentation and help determine 
route of delivery. 

Patients with cephalic fetal presentation can be managed 
expectantly in anticipation of vaginal 
delivery.  Conversely, breech or other noncephalic 
(eg, transverse) fetal presentations should be managed by 
cesarean delivery in order to avoid the increased risk of 

neonatal death associated with breech vaginal delivery. 

…………………….. 



Amniotomy, or iatrogenic rupture of membranes, 
is no longer routinely performed on patients in 
spontaneous labor because it does not decrease 
the duration of the first stage of labor or reduce 
cesarean delivery rates. Additionally, in patients 
with no palpable presenting fetal part, a TAUS 
should be performed before amniotomy to avoid 
umbilical cord prolapse in patients with a funic (ie, 
cord first) presentation. 

An external cephalic version (ECV) is performed to 
convert non-cephalic presentations to cephalic. 
Determination of fetal presentation via 
transabdominal ultrasound is performed prior to 
this procedure. 

Terbutaline, a beta-2 adrenergic agonist tocolytic, stops contractions by causing uterine 
relaxation. Terbutaline should not be administered without knowing the fetal 
presentation. If the fetus is cephalic, then terbutaline tocolysis will delay vaginal 
delivery. 

Second stage arrest of labor 

Definition 
Insufficient fetal descent after pushing for: 
• ≥3 hours if nulliparous 
• ≥2 hours if multiparous 

Risk factors 
• Maternal obesity 
• Excessive pregnancy weight gain 
• Diabetes mellitus (DM) 

Etiology 

• Cephalopelvic disproportion (CPD) 
• Malposition 
• Inadequate contractions 
• Maternal exhaustion 

Management 
• Operative vaginal delivery 
• Cesarean delivery 



The second stage of labor begins when the cervix is 10 cm dilated and ends with fetal 
delivery. The duration of the second stage is affected by parity and use of neuraxial 
anesthesia. Progression during the second stage is evaluated by determining the fetal 
station, which measures the descent of the fetal head through the pelvis. 

An arrested second stage occurs when there is no fetal descent after pushing for ≥3 
hours in nulliparous patients (≥2 hours in multiparous patients). A patient can be 
functionally nulliparous if her first child was a cesarean delivery for breech presentation. 

A common cause of a protracted or arrested second stage is fetal malposition.  Fetal 
position is the relationship of the fetal presenting part to the maternal pelvis.  The 
optimal fetal position is occiput anterior because it facilitates the cardinal movements of 
labor.  Deviations from this position (eg, occiput transverse) can cause CPD and second 
stage arrest. 



 

…………………… 

Inadequate contractions (<200 Montevideo units averaged over 
10 minutes) commonly lead to labor arrest.   

Maternal obesity and excessive weight gain during pregnancy 
are risk factors for second stage arrest.  

Molding is the change in fetal skull shape as maternal expulsive 
efforts sculpt the fetal head into the shape of the pelvis to 
facilitate delivery. Caput is scalp edema due to prolonged 
pressure.  Molding and caput suggest CPD, not poor maternal 
effort. 

 

The first stage of labor begins with the onset of regular contractions and lasts until 
complete (10 cm) cervical dilation.  The first stage is divided into phases: 



• the latent phase (0-6 cm), when the cervix dilates slowly and has no defined 
expected rate of cervical change 

• the active phase (≥6-10 cm), when the cervix dilates rapidly with a normal 
progression of ≥1 cm every 2 hours 

When evaluating this patient's labor curve, note that her latent phase had a rate of 3 cm 
in 6 hours (ie, it took 6 hours to dilate from 3 to 6 cm).  After entering the active phase 
(≥6 cm), the patient's cervix has dilated 1 cm/hr (ie, it took 2 hours to dilate from 6 to 8 
cm), consistent with normal labor progression.  The associated fetal station seen on the 
labor curve (from −2 to +1 station) is consistent with normal progression but does not 
affect management.  Because this patient has normal labor progression, stable vital 
signs, and a category I fetal heart rate tracing (ie, reassuring status), she can 
continue expectant management. 

…………… 

Cesarean delivery is indicated for active phase labor arrest (defined as no cervical change 
for ≥4 hours with adequate contractions or ≥6 hours with inadequate contractions) or a 
category III fetal heart rate tracing. 

When labor has not completely arrested but cervical change slows to <1 cm/2 hr (labor 
protraction), an intrauterine pressure catheter is placed to measure contraction 
frequency and force (via Montevideo units). If contractions are inadequate (<200 
Montevideo units), labor is augmented with oxytocin in order to increase contraction 
frequency and force. 

An operative vaginal delivery (eg, forceps-assisted vaginal delivery) is performed to 
expedite delivery for category III tracings or maternal exhaustion during the second stage 
of labor (10 cm dilation until fetal delivery).   

The second stage of labor is the period from complete cervical dilation (10 cm) to fetal 
delivery.  A patient achieved excellent fetal descent to +3 due to her average-sized infant 
(eg, 3.4 kg), suitable pelvis (no fetal molding or caput, suggesting no resistance against 
the bony maternal pelvis), and favorable fetal position (left occiput 
anterior).  However, she meets criteria for second-stage arrest (ie, no further fetal 
descent), which are: 

• ≥3 hours of pushing in a primigravida without an epidural; some providers allow 
additional time with an epidural (ie, ≥4 hours pushing with an epidural) 

OR 

• ≥2 hours of pushing in a multigravida without an epidural (≥3 hours pushing with 
an epidural) 

Continued pushing increases delivery complications (eg, postpartum hemorrhage) with 
limited chance of spontaneous vaginal delivery.  Therefore, the best next step in 
management is operative vaginal delivery (eg, vacuum-assisted) to expedite 
delivery.  Other indications for operative vaginal delivery include maternal exhaustion, 



fetal distress, and maternal conditions in which the Valsalva maneuver is not 
recommended (eg, hypertrophic cardiomyopathy). 

………………. 

Fundal pressure is external pressure applied to the most cephalad portion of the uterus, 
with force directed toward the maternal pelvis.  This maneuver does not improve 
spontaneous vaginal delivery rates. 

Epidurals can lengthen the second stage, but they do not cause arrest or affect 
spontaneous vaginal delivery rates.  In addition, appropriate analgesia is a prerequisite 
for operative vaginal delivery. 

Internal podalic version is manual rotation of an infant to a breech presentation for 
breech vaginal delivery.  Internal podalic version of a singleton fetus is contraindicated 
because breech vaginal delivery has a high risk of neonatal mortality and morbidity. 

The ideal fetal head position is occiput anterior (OA) because the flexed head presents a 
smaller diameter and facilitates the cardinal movements of labor.  In contrast, 
the occiput posterior (OP) position presents a larger-diameter head in a deflexed 
position.  Rotating the fetal head to OP decreases the chance for spontaneous 
vaginal delivery. 

POSTTERM 
PREGNANCY 

Late- & post-term pregnancy 

Definition 
• Late-term: ≥41 weeks gestation 
• Post-term: ≥42 weeks gestation 

Risk factors 

• Prior post-term pregnancy 
• Nulliparity 
• Obesity 
• Age ≥35 
• Fetal anomalies (eg, anencephaly) 

Complications 

• Fetal/neonatal 
o Macrosomia 
o Dysmaturity syndrome 
o Oligohydramnios 
o Demise 

• Maternal 
o Severe obstetric laceration 
o Cesarean delivery 
o Postpartum hemorrhage 

Management 
• Frequent fetal monitoring (eg, nonstress test) 
• Delivery prior to 43 weeks gestation 

Patients with late-term (≥41 weeks gestation) and post-term (≥42 weeks gestation) 
pregnancies are at increased risk for maternal and fetal complications. Maternal 
complications, such as postpartum hemorrhage and perineal lacerations, are due to 
increasing fetal growth (ie, macrosomia) associated with increasing gestational age. Fetal 



complications are due to age-related placental changes (eg, infarctions, calcifications) 
that result in uteroplacental insufficiency, fetal hypoxemia, and possible intrauterine 
fetal demise. 

Due to the risk of fetal complications, patients with late-/post-term pregnancies undergo 
fetal monitoring with a nonstress test and amniotic fluid volume to evaluate for 
uteroplacental insufficiency. Signs of uteroplacental insufficiency include late 
decelerations on nonstress test and/or oligohydramnios on ultrasound (ie, single 
deepest pocket <2 cm). Oligohydramnios occurs due to uteroplacental insufficiency 
because fetal blood is shunted from the kidney (which produces amniotic fluid) to the 
brain to prevent central nervous system suppression from chronic fetal hypoxemia. 

In patients with a late-/post-term pregnancy and oligohydramnios on ultrasound or an 
abnormal nonstress test, immediate delivery is indicated due to the risk of intrauterine 
fetal demise. If a patient has a reactive nonstress test (NST) and vertex presentation, she 
can undergo an induction of labor. 

…………………… 

An amnioinfusion is used in the management of variable decelerations, which typically 
occur secondary to oligohydramnios from rupture of membranes and subsequent fetal 
cord compression. Oligohydramnios is due to chronic placental insufficiency and has no 
associated variable decelerations; therefore, amnioinfusion is not indicated. 

A biophysical profile and contraction stress test are performed to assess fetal well-being. 
Oligohydramnios complicating a post-term pregnancy, already meets the criteria for 
delivery; therefore, additional evaluation of fetal well-being is not required as it does not 
change management. 

Cesarean delivery is indicated in patients with abnormal fetal heart tracings (eg, late 
decelerations) or fetal malpresentation (eg, breech). 

Patients with late-/post-term pregnancies and normal amniotic fluid volume (single 
deepest pocket ≥2 and <8 cm) can continue routine prenatal care until ≥42 
weeks gestation. 

Late- and post-term (≥42 weeks gestation) pregnancies are at risk of decreased placental 
function due to age-related placental changes (eg, infarctions, calcifications) that cause 
increased placental vascular resistance. Progressive placental dysfunction can lead 
to uteroplacental insufficiency and chronic fetal hypoxemia, which cause CNS 
suppression and intrauterine fetal demise (IUFD). To prevent this suppression, blood is 
preferentially distributed to the brain rather than peripheral tissue. This redistribution 
can be evidenced on ultrasound as oligohydramnios (single deepest pocket <2 cm or 
amniotic fluid index <5 cm) as amniotic fluid is dependent on renal perfusion and urine 
production. 

Because the risk of uteroplacental insufficiency increases with gestational age, patients 
with late- and post-term pregnancies require frequent fetal monitoring (eg, nonstress 
test [NST], ultrasound for amniotic fluid volume). Patients with findings suggestive of 
uteroplacental insufficiency, such as late decelerations or oligohydramnios, require 
delivery to prevent IUFD. 



………………………….. 

Risk factors for abruptio placentae include hypertension, cocaine use, abdominal 
trauma, and a prior abruptio placentae. It is not associated with post-term pregnancy. 

Late- and post-term pregnancies are at risk for fetal macrosomia (weight ≥4.5 kg [9.9 lb]) 
and severe maternal obstetric lacerations. In contrast, low fetal birth weight (LBW; <2.5 
kg [5.5 lb]) typically occurs in preterm infants. 

Risk factors for placenta accreta include prior cesarean delivery (particularly in patients 
with a placenta previa in the current pregnancy) and prior uterine myomectomy. 

Polyhydramnios (single deepest pocket ≥8 cm or an amniotic fluid index of ≥24 cm) is 
associated with congenital fetal malformations (eg, esophageal atresia, anencephaly) and 
maternal diabetes mellitus. 

Risk factors for preeclampsia include extremes of maternal age (eg, <18, >40), 
nulliparity, chronic HTN, diabetes mellitus, and renal disease. 

Decreased placental function is typically due to increased placental vascular resistance 
caused by age-related placental changes in late-term pregnancies (≥41 weeks gestation). 
Decreased placental function reduces placental perfusion during contractions, which can 
result in intermittent fetal hypoxemia. On nonstress test [NST], intermittent hypoxemia 
presents as late decelerations, fetal heart rate decelerations that gradually nadir after 
the peak of a contraction. 

Progressive placental dysfunction can lead to chronic fetal hypoxemia (ie, uteroplacental 
insufficiency [UPI]), which causes CNS suppression and possible fetal demise. To prevent 
this suppression, blood is preferentially distributed to the brain rather than peripheral 
tissue, resulting in decreased fetal activity (eg, movement, breathing, muscle tone). In 
the fetal kidney, the decreased renal perfusion and urine production result 
in oligohydramnios (single deepest pocket of amniotic fluid <2 cm). 

A biophysical profile (BPP), performed in patients at risk for uteroplacental insufficiency, 
includes a nonstress test and ultrasound assessment of amniotic fluid volume and fetal 
activity.  Each BPP component is scored 0 or 2 and summed to a total score of 0-
10. Normal BPP scores (8 or 10) exclude fetal hypoxemia.  Chronic hypoxemia from 
uteroplacental insufficiency causes an abnormal BPP (particularly ≤4) and 
suggests imminent risk of fetal demise, and delivery is typically indicated. 

……………….. 

Fetal head compression can cause a physiologic parasympathetic response that presents 
as early decelerations, gradual heart rate decelerations that nadir at the peak of the 
contraction. 

Fetal sleep cycles can cause a nonreactive nonstress test (NST; ie, no accelerations due to 
lack of movement). 

Intraamniotic infection (IAI; chorioamnionitis) can present with oligohydramnios if 
associated with premature rupture of membranes (PROM). Fetal monitoring indicates 
tachycardia (>160/min). 



Nuchal cords are associated with variable decelerations, abrupt (≥15/min) decreases in 
fetal heart rate below the baseline of varying depth and duration.   

Polyhydramnios, an amniotic fluid index ≥24 cm or a single deepest pocket ≥8 cm, does 
not affect the BPP score. 

SHOULDER 
DYSTOCIA 

 

Shoulder dystocia is the inability to 
deliver the fetal shoulders with 
usual obstetric maneuvers after the 
fetal head delivers. It is an obstetric emergency due to risk for neonatal brachial plexus 
injury, clavicular and humeral fracture, and, if prolonged, hypoxic brain injury and death. 
The major risk factor for shoulder dystocia is fetal macrosomia, defined as an estimated 
fetal weight >4.5 kg (9.9 lb). Other risk factors are conditions that predispose to 
macrosomia, including post-term pregnancy (>42 weeks gestation), maternal obesity, 
gestational diabetes mellitus, and excessive maternal weight gain during pregnancy. 

Shoulder dystocia also frequently occurs in patients with no risk factors and can be 
difficult to predict.  Warning signs of an impending dystocia include a prolonged first or 
second stage of labor and retraction of the fetal head into the perineum after delivery 
(eg, turtle sign). 

………… 

Hypertension and a short interpregnancy interval (eg, <18 months) are risk factors for 
fetal growth restriction rather than fetal macrosomia. 

Uterine fibroids are associated with an increased risk for miscarriage, malpresentation, 
and cesarean delivery.  

Management of shoulder dystocia (BE CALM) 

B Breathe; do not push 

E Elevate legs & flex hips, thighs against abdomen (McRoberts) 

C Call for help 

A Apply suprapubic pressure 



L EnLarge vaginal opening with episiotomy 

M 

Maneuvers: 
• Deliver posterior arm 
• Rotate posterior shoulder (Woods screw) - apply pressure to 

anterior aspect of the posterior shoulder 
• Adduct posterior fetal shoulder (Rubin) - apply pressure to the 

posterior aspect of the posterior shoulder 
• Mother on hands & knees - "all fours" (Gaskin) 
• Replace fetal head into pelvis for cesarean delivery (Zavanelli) 

Shoulder dystocia, defined as the inability to deliver fetal shoulders with routine gentle 
traction, is an obstetric emergency that can lead to both infant and maternal 
complications.  Infant risks include brachial plexus injuries, clavicular or humeral 

fractures, and hypoxic encephalopathy.  Maternal risks include fourth-degree (eg, rectal 
mucosa) perineal lacerations and postpartum hemorrhage. 

Shoulder dystocia is caused by impaction of the anterior shoulder behind the pubic 
symphysis.  Maneuvers help dislodge the anterior shoulder or reorient the infant to 
deliver through the widest diameter of the bony pelvis.  The initial steps in relieving a 
shoulder dystocia are the McRoberts maneuver (eg, flexing the hips back against the 
abdomen) and applying suprapubic pressure.  The McRoberts maneuver flattens the 
sacral promontory and decreases obstruction through the bony pelvis. Suprapubic 
pressure may dislodge the anterior shoulder and allow passage of the infant through the 



widest diameter of 
the maternal 
pelvis.  The 
combination of these 
maneuvers relieves 
almost half of 
shoulder dystocias 
without 
further intervention. 

……………. 

Forceps are applied to 
guide the fetal head 
under the pubic 
symphysis to expedite 
the second stage of 
labor.  After delivery 
of the head, forceps 

are removed and the shoulders are delivered with maternal expulsive efforts.  Forceps 
are not indicated in the management of shoulder dystocia.  In addition, increased 
traction on the fetal head increases the risk of brachial plexus injury. 

Replacement of the fetal head into the maternal pelvis (eg, Zavanelli maneuver) is 
performed if all other dystocia maneuvers fail in order to perform an emergency 
cesarean delivery. 

An episiotomy may be used to increase space in the soft tissues of the pelvis to aid 
dystocia maneuvers.  However, it does not increase the diameter of the bony pelvis and 
therefore does not relieve an impacted shoulder.  In addition, an episiotomy increases 
the risk of maternal perineal trauma. 



BRACHIAL PLEXUS 

An infant's delivery was complicated by shoulder dystocia due to high birth 
weight.  Several maternal risk factors (advanced maternal age, obesity, multiparity) may 
contribute to fetal macrosomia (birth weight ≥4.5 kg [9.9 lb]). Application of excessive 
traction on the head and neck while extracting a trapped infant can cause injury to the 
brachial plexus roots. 

The most common type of brachial plexus injury is Erb-Duchenne palsy, which involves 
the 5th, 6th, and sometimes 7th cervical nerves (C5-7). Weakness of the deltoid and 
infraspinatus muscles (innervated by C5), biceps (innervated by C6), and wrist/finger 
extensors (innervated by C7) leads to predominance of the opposing muscles. The 
resulting appearance is the characteristic "waiter's tip" posture. 

Management involves observation and physical therapy because up to 80% of patients 
have spontaneous recovery within 3 months.  Prognosis depends on whether the 
damage resulted from mild nerve stretching or compression as opposed to severe 
rupture or avulsion.  



Surgical intervention (eg, nerve graft, reconstruction, decompression) can be considered 
for infants with no improvement by age 3-9 months but is not necessarily curative. 

……………… 

Botulinum toxin injections may be considered if contractures develop over time as the 
result of a brachial plexus injury. Physical therapy to prevent contractures is appropriate. 

Cephalohematoma (subperiosteal scalp swelling) 
is more common in an instrumental delivery and 
usually resolves spontaneously without 
sequelae.  In contrast, intracranial hemorrhage is 
a potential complication of vacuum use that can 
cause UMN injury, leading to decreased arm 
movement, hyperreflexia, and hypertonia.  If 
symptoms are localized to peripheral nerves; 
brain MRI is not indicated. 

In patients whose palsy is not improving, MRI of 
the cervical spine may be used to detect proximal 
nerve root avulsion, which typically requires 
surgical repair.  A period of observation is 
appropriate prior to imaging. 

Complications of shoulder dystocia 

Fractured clavicle 
• Clavicular crepitus/bony irregularity 
• ↓ Moro reflex due to pain on affected side 
• Intact biceps & grasp reflexes 

Fractured 
humerus 

• Upper arm crepitus/bony irregularity 
• ↓ Moro reflex due to pain on affected side 
• Intact biceps & grasp reflexes 

Erb-Duchenne 
palsy 

• ↓ Moro & biceps reflexes on affected side 
• "Waiter’s tip" 
o Extended elbow 
o Pronated forearm 
o Flexed wrist & fingers 

• Intact grasp reflex 

Klumpke palsy 

• "Claw hand" 
o Extended wrist 
o Hyperextended metacarpophalangeal joints (MCP) 
o Flexed interphalangeal joints (IPJ) 
o Absent grasp reflex 

• Horner syndrome (ptosis, miosis) 
• Intact Moro & biceps reflexes 



Perinatal 
asphyxia 

• Variable presentation depending on duration of hypoxia 
• Altered mental status ([AMS]; eg, irritability, lethargy), 

respiratory or feeding difficulties, poor tone, seizure 

Klumpke palsy is a brachial plexus injury caused by shoulder dystocia.  Risk factors 
include fetal macrosomia (birth weight ≥4.5 kg [9.9 lb]), maternal diabetes, and maternal 
obesity. Excessive traction of the 8th cervical (C8) and 1st thoracic (T1) nerves during 
delivery can result in the rare complication of hand paralysis with a "claw 
hand" appearance. Associated damage to the sympathetic fibers that run along C8 and 
T1 manifests as ipsilateral miosis and ptosis (Horner syndrome). 

PROGNOSIS depends on 
whether the damage was 
due to nerve stretching or 
compression as opposed 
to avulsion. Horner 
syndrome portends a 
suboptimal 
outcome.  Treatment 
usually involves gentle 
massage and physical 
therapy to prevent 
contractures.  In most 
cases, function returns 
within a few months. If 
there is no improvement 
by age 3-9 months, 
surgical intervention may 
be considered. 

………………. 

Brachial plexus injury can sometimes 
accompany clavicular and humerus 
fractures. 

Erb-Duchenne palsy is the MC type of 
brachial plexus injury and involves the 
5th and 6th cervical nerves, leading to 
the "waiter's tip" posture.  The 
affected arm may have decreased or 
absent Moro reflexes, but grasp reflex 
remains intact. 

Perinatal asphyxia results from compromised placental or pulmonary gas 
exchange.  Severe hypoxia leads to poor perfusion and acidosis, initially in peripheral 
tissues followed by the brain.  



Perinatal stroke can result in abnormal arm movement with upper motor neuron (UMN) 
signs (eg, hyperreflexia, hypertonia).   

FETAL 
TACHYCARDIA 

 

Baseline fetal heart rate 

Fetal tachycardia 
(>160/min) 

• Maternal fever (eg, intraamniotic infection) 
• Medication side effect (eg, beta agonists) 
• Fetal hyperthyroidism 
• Fetal tachyarrhythmia 

Fetal bradycardia 
(<110/min) 

• Maternal hypothermia 
• Medication side effect (eg, beta blockers) 
• Fetal hypothyroidism 
• Fetal heart block (eg, anti-Ro/SSA, anti-La/SSB) 

This fetal heart rate tracing shows fetal tachycardia, a fetal heart rate with a 
baseline >160/min.  Fetal tachycardia is associated with medication side effects (eg, beta 
agonists) and fetal hyperthyroidism; however, the most common cause (particularly 
during labor) is maternal fever from intraamniotic infection (IAI) (chorioamnionitis), as 
the temperature elevation and increased metabolic demand create an elevated fetal 
heart rate. 

IAI occurs due to polymicrobial vaginal bacteria ascending into the uterus during 
labor.  Patients have maternal fever ≥39.0 C (in the absence of another clear cause), 
leukocytosis (>15,000/mm3), and/or purulent amniotic fluid.  The risk of developing IAI 
increases as labor progresses and after membrane rupture. Treatment is with antipyretic 
therapy, broad-spectrum antibiotics, and delivery (eg, induction, augmentation) to 
prevent fetal morbidity (eg, sepsis, cerebral palsy) and mortality. 

………… 



Epidural anesthesia blocks the sympathetic drive and may cause a decrease in maternal 
blood pressure, resulting in a transient reduction in placental blood flow.  This typically 
results in fetal bradycardia and/or late decelerations. 

Uterine tachysystole (>5 contractions in 10 minutes) may be associated with late fetal 
decelerations because there is a transient decrease in placental perfusion during 
contractions and inadequate recovery time between contractions. 

Chorioamnionitis 
Intraamniotic infection (chorioamnionitis) 

Risk factors 

• Prolonged rupture of membranes (>18 hours) 

• Preterm prelabor rupture of membranes 

• Prolonged labor 

• Internal fetal/uterine monitoring devices 

• Repetitive vaginal examinations 

• Presence of genital tract pathogens 

Diagnosis 

Maternal fever PLUS ≥1 of the following: 

• Fetal tachycardia (>160/min) 

• Maternal leukocytosis 

• Purulent amniotic fluid 

Management 
• Broad-spectrum antibiotics 

• Delivery 

Complications 
• Maternal: postpartum hemorrhage, endometritis 

• Neonatal: preterm birth, pneumonia, encephalopathy 

A patient at 26 weeks gestation has preterm prelabor rupture of membranes 
(PPROM) based on leakage of nitrazine-positive fluid (ie, alkaline amniotic fluid) 
emerging from the cervix.  Risk factors for PPROM include prior PPROM, genitourinary 
infection, and antepartum bleeding.  Uncomplicated cases of PPROM are managed 
expectantly with inpatient monitoring (eg, serial fetal ultrasounds), prophylactic latency 
antibiotics, corticosteroids, and delivery at 34 weeks gestation. 

However, patients who develop complications (eg, placental abruption, cord prolapse) 
do not meet criteria for expectant management. Fever and fetal tachycardia 
are consistent with an intraamniotic infection (IAI) (ie, chorioamnionitis), a fulminant 
polymicrobial infection of the amniotic sac, fetus, cord, and placenta from ascending 
vaginal flora.  Additional signs may include maternal tachycardia, uterine tenderness, 
and malodorous or purulent amniotic fluid.  IAI has an increased risk of maternal 
morbidity (eg, sepsis, disseminated intravascular coagulation) and mortality that 
outweighs the fetal benefit gained by prolonging pregnancy.  Therefore, patients with IAI 
require therapeutic antibiotics and immediate delivery (eg, induction of labor), 
regardless of gestational age. 

………………. 

Fetal fibronectin is used to identify patients with preterm contractions who are at high 
risk for preterm delivery.  It is not performed in PPROM because the risk of preterm 
delivery is high and, therefore, does not change management.  Fetal lung maturity 
testing is performed in patients with uncertain gestational dating to determine timing of 



delivery (ie, prolong pregnancy for fetal benefit).  Neither of these tests is indicated in 
chorioamnionitis because patients require immediate delivery. 

Intra-amniotic infection (IAI) is also known as chorioamnionitis.  This complication is 
common in patients with premature rupture of the membranes, which occurs before 
the onset of regular contractions, and in those with prolonged membrane rupture (>18 
hours).  Patients with IAI typically have nausea, vomiting, and uterine fundal 
tenderness.  The diagnosis is based on the presence of maternal feverplus at least 1 of 
the following: fetal tachycardia >160/min for at least 10 minutes, maternal leukocytosis, 
maternal tachycardia, or purulent amniotic fluid.  Patients may have an abnormal 
contraction pattern due to the effect of IAI on uterine muscle contractility. 

………………….. 

Premature rupture of membranes increases the risk of abruptio placentae, which can 
present with uterine tenderness.  However, patients commonly have heavy vaginal 
bleeding, nonreassuring fetal heart rate tracing (eg, minimal variability, decelerations), 
and uterine tachysystole (eg, >5 contractions in a 10 minute period). 

Acute appendicitis typically presents with an acute onset of fever, nausea, anorexia, and 
right lower quadrant pain.  However, during the third trimester patients typically have 
right upper quadrant pain due to the enlarged uterus causing a shift in the 
appendiceal location. 

Chlamydial cervicitis presents with purulent cervical discharge; there is no associated 
uterine tenderness.   

Pelvic inflammatory disease is an ascending infection uncommon during the third 
trimester of pregnancy, as thickened cervical mucus provides protection to the uterus 
from lower pelvic pathogens.  Pelvic inflammatory disease is more likely in nonpregnant 
or first-trimester patients. 

Viral gastroenteritis presents commonly as an acute-onset diarrheal illness accompanied 
by other gastrointestinal symptoms such as fever, nausea, vomiting, and abdominal 
pain.  However, patients with viral gastroenteritis do not typically have a fever >38.9 C 
(102 F) and have diffuse abdominal tenderness rather than uterine tenderness. 



Intra-amniotic infections (IAIs) are usually polymicrobial and ascend from the vagina, 
spreading through the amniotic fluid, membranes, placenta, uterine decidua, and 
umbilical cord. Treatment is with broad-spectrum intravenous antibiotics (eg, ampicillin, 
gentamicin, clindamycin) and immediate delivery via augmentation of labor (to remove 
the source of infection). These interventions reduce the risk of neonatal morbidity and 
maternal complications (eg, postpartum endometritis). Antipyretics (eg, acetaminophen) 
and intravenous fluids are administered to reduce maternal fever, which in turn 
improves fetal tachycardia. 

…………… 

Corticosteroids are administered to patients at risk for preterm delivery (<37 weeks 
gestation) to promote fetal lung maturity and reduce the incidence of neonatal 
respiratory distress syndrome (NRDS). 

Tocolytics (eg, nifedipine, indomethacin) are contraindicated in patients with an IAI, 
regardless of gestational age. Patients with an IAI are not managed expectantly as the 
risks of maternal and fetal complications of infection outweigh the risks of prematurity. 

Cesarean delivery is reserved for standard obstetric indications (eg, nonreassuring fetal 
tracing, breech presentation, prior uterine surgeries). Even if the heart rate tracing 
indicates fetal tachycardia, it would be reassuring overall if there is moderate variability 
and no decelerations. 

A patient has preterm premature rupture of membranes (PPROM), defined as rupture of 
membranes (eg, pooling, nitrazine-positive fluid, ferning) prior to 37 weeks gestation in 
the absence of uterine contractions.  Typically, the management of PPROM is expectant 
until 34 weeks gestation, followed by delivery. At 33 weeks gestation, patients are 
administered corticosteroids for fetal lung maturity and a course of prophylactic broad-
spectrum (ie, latency) antibiotics.  Latency antibiotics prevent intraamniotic infection, 
prolong pregnancy, and thereby reduce the risk of maternal (eg, endometritis) and 
neonatal (eg, early-onset neonatal sepsis, cerebral palsy) complications. 

A complication of PPROM is intraamniotic infection (chorioamnionitis), which occurs due 
to exposure of the uterine cavity contents (eg, fetus, placenta) with ascending vaginal 
and enteric pathogens.  Patients with intraamniotic infection present with fever, 
sustained fetal tachycardia >160/min, maternal leukocytosis, and/or purulent amniotic 
fluid.  Other clinical features may include maternal tachycardia and uterine fundal 
tenderness.  When patients exhibit signs of overt infection, the risks of infection 
complications outweigh the risks of prematurity, and delivery is indicated regardless of 
gestational age. 

 ………………. 

A uterine size-dates discrepancy is a >2 cm difference in fundal height measurement 
from the gestational age, and may indicate abnormal fetal growth or abnormal amniotic 
fluid volumes (eg, oligohydramnios).  

A patient has a fetal heart tracing with moderate variability and fetal tachycardia, a 
sustained fetal baseline heart rate >160/min.  Common causes of fetal tachycardia 
include maternal infection, poorly controlled maternal hyperthyroidism, medication use 
(eg, terbutaline), and abruptio placentae. Intraamniotic infection (chorioamnionitis) of 



the uterine decidua, placenta, amniotic fluid, membranes, and umbilical cord results 
from migration of vaginal or enteric flora through the cervix into the uterine cavity. 

In the setting of protracted or arrested labor (slow labor progression) and prolonged 
membrane rupture (>18 hours), maternal fever suggests intraamniotic infection as the 
etiology of the fetal tachycardia. Additional clinical features of intraamniotic infection 
include maternal leukocytosis, purulent amniotic fluid, maternal tachycardia, and uterine 
fundal tenderness.  Broad-spectrum antibiotics are administered to reduce the risk of 
neonatal (eg, sepsis, encephalopathy) and maternal (eg, postpartum hemorrhage, 
endometritis) morbidity. 

…………………. 

Fetal anemia typically presents with a sinusoidal fetal heart tracing, a smooth, undulating 
waveform with no variability.   

Early decelerations are shallow decreases in the fetal heart rate that occur as a mirror 
image with the uterine contraction.  They are likely an autonomic response to alterations 
in intracranial pressure caused by fetal head compression during contractions.   

Fetal sleep cycles are commonly associated with nonreactive non-stress tests (no 
accelerations), but they do not cause fetal tachycardia. 

Placental insufficiency causes late decelerations, which are smooth and subtle drops in 
the fetal heart rate following a contraction due to placental hypoperfusion during the 
contraction that results in transient fetal hypoxia.   

Variable decelerations, abrupt drops in the fetal heart rate of varying depth and 
duration, are likely due to compression of the umbilical cord causing transient fetal 
hypertension that triggers a parasympathetic response and slows the heart 
rate.  Umbilical cord compression does not cause sustained fetal tachycardia. 

POSTPARTUM 
HEMORRHAGE 

(PPH) 

Differential diagnosis of postpartum hemorrhage 

Diagnosis Risk factors Examination Management 

Uterine 
atony 

Prolonged labor 
 
Chorioamnionitis 
 
Uterine 
overdistension 
(multiples, fetal 
macrosomia, 
polyhydramnios) 

Enlarged, boggy 
uterus 

Bimanual 
uterine 
massage 
 
Uterotonic 
medications 



Retained 
products 

of 
conception 

Succenturiate 
placenta 
 
Manual extraction of 
placenta 
 
History of previous 
uterine surgery 

Enlarged, boggy 
uterus 
 
Placenta missing 
cotyledons 
 
Retained 
placental 
fragments on 
ultrasound 

Manual 
extraction 

Genital 
tract 

trauma 

Operative vaginal 
delivery 

Laceration of 
cervix or vagina 
 
Enlarging 
hematoma 

Laceration 
repair 

Inherited 
coagulopat

hy 

History of abnormal 
bleeding in patient or 
family members 

Continued 
bleeding despite 
contracted uterus 

Correction of 
coagulopathy 

This patient with a postpartum hemorrhage and a prolonged bleeding time but 
otherwise normal coagulation studies likely has von Willebrand disease (VWD).  VWD is 
a common coagulopathy that is due to a quantitative or qualitative von Willebrand 
Factor (VWF) deficiency.  It typically presents with mucocutaneous bleeding (eg, 
epistaxis, gingival bleeding, postpartum hemorrhage). 

 



VWF assists in platelet adhesion and aggregation and acts as a carrier protein for factor 
VIII.  Factor VIII is more rapidly degraded when unbound, and VWF deficiency can 
therefore lead to impairment of the intrinsic coagulation pathway (sometimes leading to 
a prolonged activated PTT).  However, patients can have a normal aPTT for a variety of 
reasons: 

• Patients with mild to moderate VWF deficiency may have adequate factor VIII 
levels to maintain aPTT within normal range (most common reason) 

• VWF and factor VIII are acute-
phase reactants; stress and 
inflammation can acutely raise levels 

• VWF synthesis is increased by 
estrogen and thyroid hormones; 
pregnancy, oral contraceptives, and 
thyroid hormone replacement can 
raise VWF levels and normalize aPTT 

 

Platelet count and PT are normal in 
VWD, but impaired platelet function 
causes a prolonged bleeding 
time.  Diagnostic studies include VWF 
antigen level, VWF activity (ristocetin 
cofactor activity), and factor VIII 
levels.  Desmopressin (DDAVP) 
potentiates release of VWF from 
endothelial cells and can be used in 
management of acute bleeding or 
for prophylaxis. 

………………. 

Gestational trophoblastic disease presents with heavy vaginal bleeding, often after a 
term delivery.  However ultrasound typically shows an enlarged uterus and an 
intrauterine mass with increased vascularity. 

Postpartum endometritis can increase postpartum bleeding, but patients typically have 
fever, uterine tenderness, and a purulent vaginal discharge.  

Uterine atony and retained products of conception can cause heavy postpartum bleeding 
but examination shows an enlarged, boggy uterus. 

Vaginal hematoma typically presents with hypotension and anemia due to concealed 
bleeding into the retroperitoneum.  In addition, patients have severe vaginal pain and a 
vaginal mass on examination.  This patient has a normal pelvic examination. 

The most common cause of PPH is uterine atony, which occurs due to insufficient uterine 
contractility and may be treated with bimanual uterine massage and uterotonic 



medications.  Patients with uterine atony typically have heavy bleeding from the cervical 
os and an enlarged, boggy uterus palpable above the umbilicus. 

When the uterus is firm and the fundus is located at the level of the umbilicus (ie, no 
uterine atony), evaluation for other causes of PPH is required.  Therefore, the next best 
step in management is to inspect for genital tract trauma (eg, lacerations of the cervix, 
vagina, perineum), particularly in patients who have undergone operative vaginal 
delivery (eg, forceps, vacuum). 

Vaginal sidewall defect and minimal bleeding from the cervical os are consistent with 
a vaginal laceration.  Because the vagina is supplied by branches of the uterine artery 
(which receives 30% of maternal cardiac output at delivery), patients with a vaginal 
laceration can have profuse bleeding.  Treatment is with laceration repair.

 

…………………… 

Endometritis may present with heavy vaginal bleeding postpartum.  However, patients 
typically have fever and uterine tenderness. 

A prior cesarean delivery, increases the risk for placenta accreta and PPH due to retained 
products.  Patients with placenta accreta typically require manual placental extraction; in 
contrast, normal placenta is delivered with gentle traction.  In addition, placenta accreta 
causes intrauterine bleeding leading to uterine enlargement and atony. 

Vaginal birth after cesarean delivery is a risk factor for uterine rupture, which can 
present with heavy vaginal bleeding.  However, uterine rupture also typically causes 



severe abdominal pain (due to concomitant intraabdominal bleeding) and 
uterine tenderness. 

Postpartum uterine atony 

Risk factors 

• Uterine fatigue from prolonged, induced, or precipitous 
labor 

• Chorioamnionitis 
• Uterine overdistension (multiple gestation, 

macrosomia, polyhydramnios) 
• Retained placenta 
• Grand multiparity (≥5 prior deliveries) 

Clinical 
features 

• Most common cause of postpartum hemorrhage 
• Enlarged, soft, boggy, poorly contracted uterus 

Interventions 

• Bimanual uterine massage 
• Correction of bladder distension 
• High-dose oxytocin, misoprostol 
• Tranexamic acid 
• Carboprost, methylergonovine 
• Intrauterine balloon tamponade 
• Possible surgical intervention (if atony unresolved) 

A patient with profuse vaginal bleeding and a soft uterine fundus has uterine atony, the 
most common cause of postpartum hemorrhage (PPH).  Uterine atony occurs because of 
insufficient uterine contractility after delivery, resulting in continued bleeding from open 
placental bed vessels.  Risk factors include grand multiparity (eg, ≥5 prior deliveries), 
hypertensive disorders, and uterine overdistension (eg, macrosomia). 

First-line treatment for uterine atony is bimanual uterine massage and high-dose 
oxytocin.  If heavy bleeding persists, additional medications are administered based on 
patient-specific contraindications: 

• Tranexamic acid is an antifibrinolytic that prevents blood clot breakdown and 
significantly decreases blood loss if administered within 3 hours of 
delivery.  Therefore, it is used for PPH of any etiology (eg, uterine atony, retained 
placenta).  Tranexamic acid has no absolute contraindications but is used with 
caution in patients with hypercoagulability (eg, inherited thrombophilia) due to 
the potential increased risk of thromboembolism. 

• Carboprost tromethamine is a second-line uterotonic agent that stimulates 
contractions to increase uterine tone and decrease bleeding.  It is a synthetic 
prostaglandin F2α analog that can cause bronchospasm; therefore, it is 
contraindicated in patients with asthma. 

• Methylergonovine is another second-line uterotonic agent that stimulates 
contractions. It is a potent vasoconstrictor and therefore contraindicated in 



patients with hypertensive disorders (eg, chronic hypertension) due to increased 
risk of stroke. 

…….. 

Oxytocin is a first-line uterotonic agent administered to all patients after placental 
delivery for PPH prophylaxis; high-dose oxytocin is used for PPH treatment.  Misoprostol 
is a prostaglandin E1 analog used for the induction of labor or as a second-line uterotonic 
to treat uterine atony.  There are typically no contraindications to the use of either 
oxytocin or misoprostol in patients with PPH. 

Placenta accreta occurs when uterine villi attach 
directly to the myometrium instead of the 
decidua.  Risk factors for placenta accreta include 
a prior cesarean delivery, a history of dilation and 
curettage, and maternal age >35.  Placenta accreta 
is typically diagnosed by antenatal ultrasound 
findings that include irregularity or absence of the 
placental-myometrial interface and intraplacental 
villous lakes.  Antenatally diagnosed placenta 
accreta is delivered by planned cesarean 
hysterectomy. 

Undiagnosed placenta accreta presents as 
difficulty with placental delivery.  The placenta 
does not detach from the uterus, and this often 
results in cord avulsion and necessitates a manual 
extraction, which is then complicated by placental adherence and severe hemorrhage. 

…………………. 

Placental abruption, a common cause of antepartum 
bleeding, is the premature detachment of the placenta 
from the uterus.  It presents with vaginal bleeding, 
abdominal pain, a tense and distended uterus, and fetal 
heart rate (FHR) abnormalities.  

Placenta previa occurs when the placenta implants over 
the internal cervical os.  Contractions and cervical dilation 
typically cause antepartum hemorrhage in patients with 
placenta previa. 

Uterine atony occurs when the uterus fails to contract 
after placental delivery. This diagnosis is less likely as the 
patient's uterus is firm (well-contracted). 

Uterine inversion refers to inversion and prolapse of the 
uterine fundus, which can result from forceful traction on the umbilical cord and an 
abnormally adherent placenta. Patients present with severe abdominal pain, 
postpartum hemorrhage (PPH), and a smooth mass protruding from the cervix or vagina. 



Vasa previa occurs when fetal vessels traverse the amniotic membranes over the internal 
cervical os.  It presents with painless antepartum bleeding and FHR abnormalities just 
after the rupture of membranes (ROM).  

Postpartum hemorrhage (PPH) is an obstetrical emergency and a major cause of 
maternal mortality. Hemostasis after placental delivery is achieved by clotting and by 
compression of the placental site blood vessels by myometrial contraction. Disruption of 
either of these processes can lead to PPH. 

Primary PPH occurs <24 hours after delivery and is most commonly caused by uterine 
atony. Atony occurs when the uterus becomes fatigued (eg, prolonged labor), over-
distended (eg, fetal weight >4000 g [8.8 lb], multiple gestation), or unresponsive to 
oxytocin from oxytocin receptor saturation. Other risk factors for atony include 
operative (eg, forceps-assisted) vaginal delivery and hypertensive disorders. The uterus 
fails to contract and is soft ("boggy") and enlarged (eg, above the umbilicus) on physical 
examination. 

…………….. 

Although PPH can cause dilutional coagulopathy, if the patient's blood was clotting, this 
makes coagulopathy unlikely. Disseminated intravascular coagulopathy (DIC) is 
associated with preeclampsia, amniotic fluid embolism, and sepsis; it presents with 
bleeding from mucosal surfaces and intravenous lines. 

Cord avulsion during placental delivery necessitated manual placental extraction, which 
risks leaving part of the placenta behind. A retained placenta prevents the uterus from 
contracting effectively and can lead to PPH. If ultrasound showed a thin endometrial 
stripe, this suggests an empty and normal uterine cavity, and retained placenta is 
unlikely. 

Uterine inversion occurs when the uterine fundus inverts and prolapses. It presents with 
severe abdominal pain, PPH, and a smooth mass protruding from the cervix or 
vagina. Forceful traction on the umbilical cord and an abnormally adherent placenta are 
potential causes.  

Uterine rupture is a disruption of the wall of the uterus that presents with pain and 
bleeding. The site of rupture can be palpated on manual exploration of the 
uterus. Uterine rupture rarely occurs in patients who have not had uterine surgery. 

Postpartum hemorrhage (PPH) 

Definition 
• >500 mL after vaginal delivery 
• >1,000 mL after cesarean delivery 

Risk 
factors 

• Prolonged or induced labor 
• Chorioamnionitis 
• Multiple gestation 
• Polyhydramnios 
• Grand multiparity 
• Operative delivery 



Causes 

• Uterine atony (most common) 
• Retained placenta 
• Genital tract laceration 
• Uterine rupture 
• Coagulopathy 

Treatment 

• Bimanual uterine massage, oxytocin 
• IV fluids, oxygen 
• Uterotonics (methylergonovine, carboprost, 

misoprostol) 
• Intrauterine balloon tamponade 
• Uterine artery embolization 
• Hysterectomy 

The management of PPH begins with assessment of vital signs, IV fluids to maintain 
systolic blood pressure (SBP), and often transfusion of appropriate blood 
products. Treatment also begins with bimanual massage and uterotonic medications. 
Bimanual massage involves one hand massaging the uterine fundus abdominally and the 
other hand compressing and massaging the uterus vaginally. The first-line uterotonic 
is oxytocin, which is generally administered via intravenous infusion. 

If oxytocin and bimanual massage fail, the next step is to administer other uterotonic 
agents. Methylergonovine is an uterotonic drug that causes smooth muscle constriction, 
uterine contraction, and vasoconstriction. Because vasoconstriction can cause 
hypertension (HTN), a history of HTN is a contraindication to methylergonovine. 
Carboprost is a synthetic prostaglandin that stimulates uterine contraction. Carboprost 
causes bronchoconstriction, and asthma is a contraindication to its use in this patient. 

…………….. 

A retained placenta necessitates dilation and curettage (D&C) for removal. Even if the 
patient's placenta was extracted in pieces, if ultrasound showed no evidence of retained 
placenta (echogenic mass or thickened endometrial stripe on ultrasound), D&C is 
unnecessary. 

Unstable patients should be moved to the operating room for possible intubation and 
laparotomy. Hysterectomy is a method of last resort but should not be delayed in 
unstable patients with massive hemorrhage to prevent death. 



Uterine inversion is an uncommon 
but potentially fatal cause of postpartum 
hemorrhage.  Risk factors for uterine 
inversion include nulliparity, fetal 
macrosomia, placenta accreta, and a rapid 
labor and delivery. 

Uterine inversion can result from excessive 
fundal pressure and traction on the 
umbilical cord before placental 
separation.  The fundus collapses into the 
endometrial cavity and prolapses through 
the cervix, resulting in a smooth, round 
mass protruding through the cervix or 
vagina.  The uterine fundus is no longer 
palpable transabdominally.  Uterine 
inversion is typically accompanied 
by hemorrhagic shock and lower 
abdominal pain. 

………………….. 

Placenta accreta occurs when the placental 
villi attach directly to the myometrium, 
resulting in a placenta that does not 
spontaneously separate and 
deliver.  Although placenta accreta is a risk 

factor for uterine inversion, it typically only occurs in patients with a prior cesarean 
delivery, myomectomy, or dilation and curettage.   

Submucosal, intracavitary, and 
cervical fibroids can cause 
antenatal pain and/or bleeding if 
symptomatic. 
Prolapsing fibroids are rare 
during delivery and would not 
cause the uterine fundus to 
collapse and become 
nonpalpable transabdominally. 

Uterine atony is a failure of the 
uterus to contract and compress 
the placental bed blood vessels 
after placental delivery.  Uterine 
atony is a common cause of 
postpartum hemorrhage and is 
associated with precipitous 
delivery and fetal macrosomia.   



Uterine inversion 

Pathophysiology 
• Excessive fundal pressure 
• Excessive umbilical cord traction 

Presentation 

• Lower abdominal pain 
• Round mass protruding through cervix 
• Uterine fundus not palpable transabdominally 
• Hemorrhage shock 

Management 

• Aggressive fluid replacement 
• Manual replacement of the uterus 
• Placental removal & uterotonic drugs after uterine 

replacement 

Uterine inversion is treated with immediate manual replacement of the uterus by 
placing a hand in the vagina and pushing along the axis of the vagina towards the 
cervix.  Delay in reduction of the prolapse can make uterine replacement more difficult 
as the uterus can become edematous and the cervix can contract around the inverted 
uterus.  If the placenta is still attached to the uterus, it should not be removed until after 
the uterus is replaced due to risk of massive hemorrhage. 

Uterine atony is commonly encountered after the uterine replacement and subsequent 
placental removal.  Uterotonics (eg, oxytocin, misoprostol) cause uterine contraction and 
should be administered after uterine replacement to prevent further hemorrhage and 
recurrence of the prolapse.  As uterine relaxation is necessary for uterine replacement, 
uterotonic administration prior to replacement may make uterine replacement 
impossible to perform. 

……………….. 

Uterine relaxants (eg, nitroglycerine, terbutaline) can be administered to aid in the 
replacement of the uterus if the initial attempt is unsuccessful.  Administration of uterine 
relaxants does not eliminate the need for uterine replacement and can exacerbate 
uterine atony after the replacement.  Consequently, reduction of an inverted uterus is 
preferable without uterine relaxants. 

Laparotomy is indicated to help facilitate uterine replacement if attempts at manual 
replacement fail. 



Vaginal hematoma 

Risk factors 

• Operative vaginal delivery 
• Infant ≥4000 g (8.8 lb) 
• Nulliparity 
• Prolonged 2nd stage of labor 

Clinical 
features 

• Vaginal mass 
• Rectal or vaginal pressure 
• ± hypovolemic shock 

Treatment 
• Nonexpanding: observation 
• Expanding: embolization, surgery 

A patient's hypovolemic shock and protruding vaginal mass is most likely due to 
a vaginal hematoma, a potentially life-threatening postpartum complication.  During 
delivery, stretching of the vaginal canal can injure the uterine artery, particularly in 
nulliparous patients undergoing operative vaginal delivery (eg, forceps-assisted) or 
delivering an infant ≥4000 g (8.8 lb).  The resultant injury can cause massive postpartum 
bleeding, as the uterine artery during pregnancy enlarges and supplies the uterus with 
up to 30% of total cardiac output.  Because the blood collects in the paravaginal space (a 
large potential space), patients often have massive occult bleeding, evidenced only 
by hypovolemic shock (eg, hypotension, tachycardia, diaphoresis) initially.  However, as 
blood continues to collect within the paravaginal tissue, patients can develop a 
protruding vaginal mass, often associated with rectal or vaginal pressure and minimal 
vaginal bleeding. 

Hematomas are managed based on hemodynamic stability and whether they continue to 
expand.  Nonexpanding vaginal hematomas are observed whereas expanding 
hematomas require treatment (eg, arterial embolization, surgery). 

………….. 

Amniotic fluid embolism (AFE) is a rare obstetrical emergency causing rapid 
hemodynamic instability and pulmonary edema.  Absence of chest pain or shortness of 
breath and clear lungs on auscultation make this diagnosis unlikely. 

A cervical laceration presents with heavy vaginal bleeding, not a vaginal mass. 

A retained placenta is associated with uterine atony (ie, enlarged, boggy uterus) and 
heavy vaginal bleeding. 

Uterine inversion is a rare obstetrical emergency that can present with a vaginal mass, 
massive hemorrhage, and hypovolemic shock.   

Uterine rupture is an obstetrical emergency due to uterine wall rupture (eg, patients 
with prior myomectomy).  It is typically associated with severe abdominal pain and heavy 
vaginal bleeding. 



A patient with heavy vaginal bleeding and an enlarged, boggy uterus has uterine atony, 
the most common cause of postpartum hemorrhage.  Uterine atony occurs due to 
insufficient uterine contractility after delivery, resulting in continued bleeding from open 
placental bed vessels.  Risk factors include uterine overdistension (eg, macrosomia) and 
operative vaginal delivery. 

First-line treatment for uterine atony includes bimanual uterine massage and high-dose 
oxytocin.  If atony persists, additional medications are indicated, and the best next 
step in management is the administration of tranexamic acid.  Tranexamic acid is an 
antifibrinolytic agent that prevents the breakdown of blood clots to achieve hemostasis, 
and its use reduces maternal mortality rates from hemorrhage. 

……….. 

Broad-spectrum antibiotics are not routinely administered after an operative vaginal 
delivery.  They are indicated in patients with postpartum endometritis, which can 
present with heavy vaginal bleeding.  However, endometritis also causes fever and 
uterine tenderness. 

In patients whose uterine atony does not respond to bimanual uterine massage, high-
dose oxytocin, and tranexamic acid, the next step is to administer second-line 
uterotonics such as carboprost tromethamine, a prostaglandin that increases uterine 
contractility.  However, carboprost tromethamine can cause bronchospasm and, 
therefore, is contraindicated in patients with asthma. 

If this patient's vaginal bleeding does not resolve with medical therapy and she continues 
to have massive hemorrhage, blood products (eg, fresh frozen plasma) may be required 
for patient stabilization. 

Vaginal packing with sterile gauze can be used to apply pressure to bleeding vaginal 
mucosa temporarily (eg, after vaginal sulcal laceration repair) to allow for clot 
formation.  However, it does not treat postpartum hemorrhage caused by uterine atony 
and may delay diagnosis in these patients. 

DHEEHAN 
SYNDROME 

Sheehan syndrome 

Pathogenesis 
• Obstetric hemorrhage complicated by hypotension 
• Postpartum pituitary infarction 

Clinical 
features 

• Lactation failure (↓ prolactin) 
• Amenorrhea, hot flashes, vaginal atrophy (↓ FSH, LH) 
• Fatigue, bradycardia (↓ TSH) 
• Anorexia, weight loss, hypotension (↓ ACTH) 
• Decreased lean body mass (↓ growth hormone) 

The pituitary is physiologically hypertrophic in pregnancy and, consequently, more 
susceptible to hypoxic injury. Sheehan syndrome (postpartum hypopituitarism) is a rare 
but potentially severe complication of massive obstetric hemorrhage and hypovolemic 
shock causing ischemic infarction and necrosis of the anterior pituitary. 



The resulting symptoms of hypopituitarism can occur in the immediate postpartum 
period or up to several years later. Manifestations include fatigue, weight 
loss, hypotension, inability to breastfeed. In addition, non-lactating women typically 
resume menses within 10 weeks of birth, and amenorrhea is likely due to 
hypogonadotropic hypogonadism.  Postpartum hemorrhage can also cause iron-
deficiency anemia. Management involves evaluation of the pituitary hormones and 
replacement as needed. 

………………. 

Postpartum thyroiditis is an autoimmune-mediated inflammatory destruction of the 
thyroid that results in hyper- or-hypothyroidism.  Symptoms of hypothyroidism can be 
present in patients with Sheehan syndrome (as pituitary infarction can cause secondary 
hypothyroidism), but isolated thyroid dysfunction would not explain hypotension and 
lactation failure. 

Lymphocytic hypophysitis is caused by lymphocyte-mediated pituitary inflammation and 
destruction. It is not related to obstetrical hemorrhage. Patients typically present with 
headaches, visual disturbances, and hypopituitarism. 

Anorexia nervosa can lead to deficiencies of folate, iron, and vitamin B12, which in turn 
can cause anemia and fatigue. Amenorrhea and bradycardia (pulse <60) may also occur. 
Although caloric and nutritional needs are greater in lactating women to maintain milk 
supply, malnutrition does not typically affect the quantity or quality of breast milk 
production. 

POSTPARTUM 
PERIOD 

Postpartum period 

Normal findings 

• Transient rigors/chills 
• Peripheral edema 
• Lochia rubra 
• Uterine contraction & involution 
• Breast engorgement 

Routine care 

• Rooming-in/lactation support 
• Serial examination for uterine atony/bleeding 
• Perineal care 
• Voiding trial 
• Pain management 

The immediate postpartum period (ie, hours to days) is marked by physiologic changes 
that begin immediately after placental delivery: 

• Increased oxytocin levels (endogenous and administered) cause uterine 
contraction, which compresses placental bed vessels and protects against PPH. 
As the uterus involutes, it rapidly decreases in size, becoming firm and palpable 
1-2 cm above or below the umbilicus. Involution also generates 
subsequent lochia (shedding of the uterine decidua and blood), which initially 
appears bloody with small clots and can continue for several weeks. 



• Increased prolactin levels stimulate breast milk excretion and milk letdown over 
the course of hours to days. Infant suckling further increases maternal prolactin 
and oxytocin levels (ie, positive feedback). 

• Decreased estrogen and progesterone levels may cause postpartum chills and 
shivering, with subsequent mild hyperthermia/low-grade fever in the first 24 
hours after delivery. 

If postpartum course is normal (eg, shivering, firm contracted uterus, normal 
lochia). Only routine postpartum care with pain management, perineal care, and 
lactation support is indicated. 

…………………………. 

Postpartum fever is a temperature ≥38.0 C (100.4 F), exclusive of the first 24 hours after 
delivery. Temperature of 37.9 C (100.2 F) at 8 hours postpartum is most consistent with 
mild hyperthermia from normal postpartum shivering. Provided that there are no signs 
of infection (eg, nontender uterus, intact perineal laceration repair, normal voiding) or 
retained placenta (eg, firm uterus, normal lochia) and therefore does not require broad-
spectrum antibiotics, pelvic ultrasound, or urinalysis/urine culture. 

POSTPARTUM 
COMPLICATIONS 

Postdural puncture headache 

Clinical 
features 

• After lumbar puncture or neuraxial anesthesia 
• Positional (worse when upright, improves when supine) 
• Neck stiffness 
• Photophobia, diplopia 
• Hearing loss, tinnitus 

Management 
• Typically self-limited 
• Epidural blood patch 

A postpartum patient with a severe headache after recent epidural anesthesia most 
likely has a postdural puncture headache.  During placement of neuraxial anesthesia, 
unintentional dural puncture may occur, causing cerebrospinal fluid leakage, low 
cerebrospinal fluid pressure, and resultant slight herniation of the brain and 
brainstem.  Therefore, patients can develop a positional headache (ie, 
headache worsens when sitting or standing and improves with lying down), which 
correlates with the increased and decreased herniation/pressure on the brain, within 72 
hours of the procedure.  Other associated symptoms may include nausea, vomiting, and 
neck stiffness. 

Most postdural puncture headaches are self-limited; however, patients with severe 
symptoms that interfere with activities of daily living can be treated with an epidural 
blood patch. 

…………… 

Bacterial meningitis can occur as a complication of epidural placement and present with 
headache and neck stiffness; this diagnosis is unlikely if the patient has no fever or 
altered mental status (AMS). 



Benign paroxysmal positional vertigo (BPPV) presents with positional nausea and 
vomiting (and occasionally headache). Absence of dizziness makes this diagnosis unlikely. 

Migraine headaches can be associated with nausea, vomiting, and neck stiffness; they 
are often improved with sleep and being in a dark room.  However, patients do not 
typically have worse pain with standing (ie, not positional) and do not have the 
frequency of headache (e.g., every time the patient stands). 

Preeclampsia with severe features can develop postpartum, particularly in patients with 
gestational hypertension, and present with headache and edema.  However, headaches 
due to preeclampsia are not positional. Normotension with normal deep tendon reflexes 
make this diagnosis less likely. 

Tension-type headaches may be associated with neck stiffness, but the pain is typically 
bandlike around the head and not altered by positioning. 

Hypotension occurs in up to 10% of epidurals given during labor and can be easily 
prevented and treated.  Continuous epidural analgesia involves infusion of a low 

concentration of a 
local anesthetic into 
the epidural space at 
the L2-L5 level, 
blocking nerves 
responsible for labor 
pain.  It is a highly 
effective modality for 
pain relief in labor. 
Hypotension occurs 
when the sympathetic 
nerve fibers 
responsible for 
vascular tone are 
blocked, resulting in 
vasodilation (venous 
pooling), decreased 
venous return to the 

right side of the heart, and decreased cardiac output. Persistent, untreated hypotension 
can result in decreased placental perfusion and can lead to fetal acidosis.  It can be 
prevented by aggressive IV fluid volume expansion prior to epidural placement. 
Treatment includes left uterine displacement (positioning patient on the left side) to 
improve venous return, additional IV fluid bolus, or vasopressor administration. 

……………………….. 

Acute depression of myocardial contractility develops during myocardial infarction (chest 
pain …etc) and is usually accompanied by chest pain and dyspnea. Hypotension occurs 
secondary to cardiogenic shock. It is rare in a healthy woman of childbearing age. 

Depression of cervical spinal cord and brainstem activity occurs when local anesthesia 
ascends toward the head, also known as a "high spinal" or "total spinal," a dangerous 
complication of epidural anesthesia.  It may happen with intrathecal injection or 



overdose of the anesthetic.  First signs include hypotension, bradycardia, and 
respiratory difficulty, and later, diaphragmatic paralysis and possibly cardiopulmonary 
arrest. 

Leakage of CSF may occur if the dura is inadvertently punctured during epidural 
placement. This results in leakage of spinal fluid and is known as a "wet tap."  Patients 
may experience postural headaches that are worse with sitting up and improved with 
lying down after delivery. Hypotension is not characteristic. 

Progressive hypovolemia may be secondary to ongoing fluid and blood loss or electrolyte 
abnormalities.  In an otherwise healthy obstetric patient, volume depletion or electrolyte 
abnormalities are uncommon.  Hemorrhage may accompany obstetric complications 
such as uterine rupture, abruptio placenta, or placenta previa but is uncommon and is 
typically accompanied by vaginal bleeding with or without abdominal pain. 

Postpartum urinary retention 

Risk factors 

• Primiparity 
• Regional neuraxial anesthesia 
• Operative vaginal delivery 
• Perineal injury 
• Cesarean delivery 

Clinical 
features 

• Small-volume voids or inability to void 
• Incomplete bladder emptying 
• Dribbling of urine 

Management 
• Self-limited condition 
• Intermittent catheterization 

Acute postpartum urinary retention is defined as an inability to void ≥6 hours after 
vaginal delivery or ≥6 hours after urinary catheter removal following cesarean 
delivery.  Patients with acute urinary retention can develop a concomitant overflow 
incontinence, resulting in clinical features such as urinary dribbling and lower abdominal 
pressure from an overdistended bladder. 

Postpartum urinary retention often occurs due to the following: 

• Perineal trauma from a prolonged second stage of labor and/or perineal 
laceration that results in a pudendal nerve injury.  Damage to the pudendal 
nerve can result in a decreased voiding sensation, thereby promoting urinary 
retention, and cause external urethral sphincter dysfunction. 

• Reduced sensory and motor sacral spinal cord impulses from regional neuraxial 
anesthesia (eg, epidural anesthesia), which can suppress the micturition reflex 
and decrease detrusor tone, resulting in bladder atony. 

Other risk factors include primiparity and operative (forceps-assisted) vaginal 
delivery.  Management is with intermittent urethral catheterization and reassurance as 
retention is typically self-limited and resolves in <1 week. 



……………… 

Patients with detrusor overactivity have urinary urgency followed by immediate loss of 
urine (urge incontinence) due to bladder spasms. 

Hypovolemia from postpartum hemorrhage may result in acute kidney injury (AKI) due to 
acute tubular necrosis (ATN) or renal ischemia.  Patients typically have decreased urine 
production rather than urinary retention. 

Urethral injury may result from pelvic floor surgery or perineal laceration repair from a 
foreign body (eg, mesh, suture). Patients can have urinary retention and dribbling; 
however, they typically have urinary frequency, dysuria, and a slow or interrupted 
stream from the foreign body. 

Vaginal atrophy can develop 
postpartum and present with 
urinary symptoms (eg, urethral 
discomfort, stress urinary 
incontinence). However, vaginal 
atrophy is unlikely immediately 
postpartum (due to high estrogen 
levels during pregnancy) and 
typically occurs in women with 
prolonged low estrogen levels from 
lactational amenorrhea. 

Vesicovaginal fistula (VVF) may 
occur secondary to obstetric 

complications (eg, prolonged labor, operative vaginal delivery) and cause persistent 
urinary dribbling; however, it often takes days to develop and there is typically no 
associated bladder distention as urine continuously drains through the fistula. 

Pubic symphysis diastasis 

Risk factors 

• Fetal macrosomia 
• Multiparity 
• Precipitous labor 
• Operative vaginal delivery 

Presentation 

• Difficulty ambulating 
• Radiating suprapubic pain 
• Pubic symphysis tenderness 
• Intact neurologic examination 

Management 

• Conservative 
• Nonsteroidal anti-inflammatory drugs (NSAIDs) 
• Physical therapy 
• Pelvic support 



During pregnancy, increased levels of progesterone and relaxin increase pelvic mobility 
and promote a physiologic widening (diastasis) of the pubic symphysis to facilitate 
vaginal delivery. However, after a traumatic delivery, patients can develop a 
symptomatic pubic symphysis diastasis. Risk factors include fetal macrosomia, forceps-
assisted vaginal delivery, multiparity, and precipitous labor (defined as a labor that lasts 
no more than three hours from onset of regular contractions to delivery - UpToDate). 

Symptomatic pubic symphysis diastasis typically presents with suprapubic 
pain that radiates to the back, hips, thighs, or legs and is exacerbated by walking, 
weight-bearing, or position changes. The diagnosis is made clinically; patients have point 
tenderness to palpation over the pubic symphysis and sometimes have a waddling gait. 
Management is typically conservative with supportive care (eg, pelvic support, physical 
therapy), and most patients recover within the first 4 weeks postpartum. 

…………….. 

Epidural abscess, a complication of epidural analgesia, typically presents with 
back/spinal pain, fever, and focal neurologic deficits (FNDs). 

Femoral nerve damage can occur during delivery as a result of hyperflexion of the thigh 
(eg, McRoberts maneuver).  It presents with numbness over the anterior and medial 
thigh, inability to extend the leg or flex the hip, and diminished patellar reflexes. 

Herniated intervertebral disks present with back, rather than suprapubic, pain that 
often radiates down the lower extremities and with FNDs. 

Pelvic abscess is a complication of cesarean delivery that typically presents with 
suprapubic or pelvic pain and a fever that is unresponsive to antibiotics. 

A retroperitoneal hematoma occurs as a result of injury to branches of the internal iliac 
artery during delivery. Clinical manifestations include hemodynamic instability, a 
palpable mass, and possibly fever.   

Sciatica, a lumbosacral radiculopathy, typically presents with low back or unilateral hip 
pain that radiates down the lower extremity. Patients have associated motor and 
sensory deficits on examination.  



During vaginal 
delivery, constant, 
increased pressure 
(eg, fetal head, 
maternal pushing) on 
maternal tissues 
causes vaginal, labial, 
and perineal 
edema.  The vagina 
has increased 
elasticity to 
accommodate the 
fetal head, but other 
structures, such as 
the perineum, are less 
elastic and more likely 
to 
lacerate.  Therefore, 
perineal lacerations 
are common after 
vaginal delivery, 
particularly in a 
primigravidas. 

Perineal lacerations 
are classified based 

on depth.  This patient has a second-degree perineal laceration, which disrupts the 
vaginal mucosa, perineal skin, and perineal body (ie, bulbocavernosus muscle).  Second-
degree perineal lacerations typically have no long-term sequelae because they heal 
quickly (due to high vascularity of vaginal tissue) and do not cause extensive muscle 
damage.  This contrasts with more extensive lacerations, which disrupt the anal sphincter 
muscles (third-degree) and rectal mucosa (fourth-degree) and can lead to anal or fecal 
incontinence. 

Although second-degree perineal lacerations heal quickly, patients in the immediate 
postpartum period often have localized pain, particularly with voiding (due to the 
proximity of the laceration to the urethra), and perineal edema.  This pain is normal (ie, 
not a sign of infection) and requires only supportive care with NSAIDs and sitz baths. 

…………….. 

In contrast to second-degree perineal laceration, infected perineal lacerations typically 
present with fever, wound breakdown (ie, nonintact repair), and purulent 
drainage.  Patients with infected perineal lacerations require antibiotic therapy, suture 
removal, and surgical debridement. 



Intimate partner violence (IPV) is any type of physical, psychologic, or sexual harm 
committed by a partner or spouse (eg, the infant's father). During pregnancy and 
postpartum, patients and their partners experience marked increases in emotional, 
physical, and financial stressors (eg, new childcare responsibilities, sleep 
deprivation). Because of these stressors, the rate of IPV can increase postpartum and 
cause significant maternal morbidity (eg, physical injury, mental health disorders) 
and/or infant complications (eg, poor feeding, maltreatment). In addition, patients are 
often reluctant to disclose IPV due to denial, shame, and fear of repercussions. 

Therefore, routine postpartum screening for IPV is required soon (eg, 3-6 weeks) after 
delivery.  Patients who screen positive should be assessed for immediate safety and 
given additional resources (eg, domestic violence program referral) for long-term safety 
planning (eg, housing, childcare, finances). 

 ................ 

A postpartum, 2-hour (75-g) glucose tolerance test is used to screen for type 2 diabetes 
mellitus in patients who had gestational diabetes mellitus.   

Intimate partner violence 

Evaluation 

• Routine annual examination 

• Suspicious signs/symptoms (eg, bruising) 

• Prenatal visits 

Consequences 

• Homicide 

• Mental health disorders (eg, PTSD) 

• Unintended pregnancy 

• Pregnancy complications (eg, abruptio placentae) 

• Sexually transmitted infections (STIs) 

Management 
• Safety planning (eg, local shelter referral) 

• Psychosocial counseling 

PTSD = posttraumatic stress disorder. 

A patient at 8 weeks gestation with multiple bruises is affected by intimate partner 
violence (IPV), which is any type of physical, psychologic, or sexual harm committed by a 
partner or spouse (eg, father of the baby). During pregnancy and postpartum, patients 
and their partners experience marked increases in emotional, physical, and financial 
stressors.  As pressure and responsibility rise, the partner may begin to blame the patient 
and pregnancy, particularly when the pregnancy is unintended. 

These factors can cause an increase in IPV during pregnancy, e.g., a partner who has 
escalated from verbal threats to physical violence. Violence is typically directed at both 
the patient and the fetus (eg, hitting the pregnant abdomen). Afterward, partners are 
typically apologetic and loving again, creating a vicious cycle that places pregnant 
patients at significant risk for maternal morbidity (eg, physical injury, depression), 
homicide, and pregnancy complications related to abdominal trauma (eg, preterm labor, 
abruptio placentae). 



Therefore, screening for IPV is required at the initial prenatal visit, during each 
trimester, and postpartum.  Patients who screen positive should be assessed for 
immediate safety and given additional resources (eg, information about a domestic 
violence program) for long-term safety planning (eg, housing, childcare, finances). 

………………………. 

Patients affected by IPV can develop mental health disorders (eg, depression) that may 
benefit from counseling and antidepressant therapy; however, the first priority is safety 
planning to prevent further harm.  Any delay increases the risk of maternal and fetal 
morbidity. 

Although pregnancy is associated with an increased risk of IPV, recommending 
termination is inappropriate and may increase this patient's risk of harm (eg, physical 
retaliation, reproductive coercion by the partner). 

Couples therapy may be indicated for interpersonal conflict; however, it is inappropriate 
for IPV because confrontation or involvement of the partner at this time could endanger 
both the patient and the provider. 

Gestational diabetes mellitus (GDM) 

Pathophysiology • Human placental lactogen secretion 

Screening 
• 24-28 weeks gestation 
• 1-hr 50 g GCT 
• 3-hr 100 g GTT 

Management 
• 1st-line: diet 
• 2nd-line: insulin, glyburide, metformin 

Target blood glucose goals 
• Fasting <95 mg/dL 
• 1-hr postprandial ≤140 mg/dL 
• 2-hr postprandial ≤120 mg/dL 

Postpartum management 
• Fasting glucose at 24-72 hr 
• 2-hr 75-g GTT at 6- to 12-week visit 

GCT = glucose challenge test; GTT = glucose tolerance test. 

A patient had gestational diabetes mellitus (GDM), a common disorder due to placenta-
mediated increases in peripheral insulin resistance.  Patients are universally screened for 
GDM at 24-28 weeks gestation, and management varies from diet/exercise to insulin 
therapy, depending on the ability to achieve target blood glucose goals. 

After delivery of the placenta, maternal insulin resistance decreases and blood glucose 
levels typically return to normal.  However, all patients diagnosed with GDM are 
at increased risk for developing type 2 diabetes mellitus (T2DM) due to a proven 
predisposition toward insulin resistance.  In addition, some patients diagnosed with GDM 
may have had undiagnosed (ie, preexisting) T2DM before becoming pregnant.  For 



these reasons, all patients with GDM require postpartum screening with a 2-hour (75-g) 
oral glucose tolerance test (75g-OGTT) performed 6-12 weeks (1.5-3 mo) after 
delivery.  If screening is negative, repeat screening should occur at 3-year intervals. 

………… 

A 24-hour urine total protein collection can assess for preeclampsia, and an antepartum 
diagnosis of preeclampsia increases the risk of eclampsia (ie, preeclampsia with seizures) 
up to 12 weeks postpartum. Normotension makes this diagnosis unlikely.  

Daily, scant brown vaginal bleeding is consistent with normal lochia, a gradual process of 
endometrial shedding and regeneration after delivery.  Therefore, further evaluation of 
the endometrium with endometrial biopsy and/or transvaginal ultrasound is not 
indicated. 

In women age <30, routine cervical cancer screening occurs every 3 years with a Pap test 
only (ie, no HPV cotesting).  This patient's Pap test was normal 2 years ago. 

Postpartum endometritis 

Risk factors 

• Cesarean delivery 
• Chorioamnionitis 
• Group B Streptococcus colonization 
• Prolonged rupture of membranes 
• Operative vaginal delivery 

Clinical features 
• Fever >24 hours postpartum 
• Uterine fundal tenderness 
• Purulent lochia 

Etiology • Polymicrobial infection 

Treatment • Clindamycin & gentamicin 

Postpartum endometritis, an infection of the uterine decidua, is the most common 
etiology of puerperal fever.  Postpartum endometritis typically presents with fever >24 
hours postpartum, purulent lochia, and uterine tenderness.  Risk factors include 
prolonged rupture of membranes, operative vaginal delivery, prolonged labor, and 
cesarean delivery. 

Postpartum endometritis is the result of the inoculation of the uterine cavity by vaginal 
flora during labor or delivery and is a polymicrobial infection.  Treatment of this 
polymicrobial infection requires broad-spectrum antibiotics; the most appropriate 
therapy is clindamycin plus gentamicin.  Treatment should be continued until the 
patient is afebrile for >24 hours.  Neither blood nor endometrial cultures are required for 
diagnosis, but further evaluation is indicated if there is no clinical improvement after 48 
hours of antibiotic therapy. 

…………. 



Ceftriaxone is the treatment of choice for pyelonephritis in pregnancy.  Ceftriaxone is a 
third-generation cephalosporin that covers the most common cause of 
pyelonephritis, Escherichia coli. 

Ceftriaxone plus azithromycin is a dual therapy regimen that covers the most common 
causes of acute cervicitis, Neisseria gonorrhoeae and Chlamydia trachomatis. 

Dicloxacillin is used in the treatment of lactational mastitis.  It is a narrow-spectrum 
penicillin that covers the 2 most frequent pathogens, methicillin-sensitive Staphylococcus 
aureus and Group A Streptococcus. 

Penicillin, a beta-lactam, is the antibiotic of choice for group B Streptococcus (GBS) 
prophylaxis and treatment of syphilis.  It is not used for postpartum endometritis as it 
has narrow coverage and many bacteria are penicillin resistant. 

Vancomycin is used for the treatment of breast abscesses due to its coverage against 
methicillin-resistant Staphylococcus aureus. 

Septic pelvic thrombophlebitis 

Risk factors 

• Cesarean delivery 
• Pelvic surgery 
• Endometritis 
• Pelvic inflammatory disease (PID) 
• Pregnancy 
• Malignancy 

Pathophysiology 

• Hypercoagulability 
• Pelvic venous dilation 
• Vascular trauma 
• Infection 

Presentation 

• Fever unresponsive to antibiotics 
• No localizing signs/symptoms 
• Negative infectious evaluation 
• Diagnosis of exclusion 

Treatment 
• Anticoagulation 
• Broad-spectrum antibiotics 

A presentation is consistent with septic pelvic thrombophlebitis (SPT), a complication 
associated with either pelvic surgery or the postpartum period. SPT is a thrombosis of 
the deep pelvic or ovarian veins (causing bilateral lower quadrant tenderness) that 
becomes infected. Several factors predispose postpartum patients to thrombosis: 

• Hypercoagulable state of pregnancy 
• Pelvic venous stasis and dilation 
• Endothelial damage from infection and/or trauma during delivery 



Because the most common etiology for postpartum fever is endometritis, patients are 
initially treated empirically with antibiotics. Persistent fever unresponsive to broad-
spectrum antibiotic therapy and a negative infectious evaluation (eg, blood and urine 
cultures, urinalysis [UA]) suggest SPT, which is a diagnosis of exclusion. Risk factors 
include cesarean delivery and chorioamnionitis/endometritis. Treatment is 
with anticoagulation and broad-spectrum antibiotics. 

……………….. 

Acute pyelonephritis presents with costovertebral angle pain and dysuria.  

In addition to fever, aspiration pneumonia typically presents with dyspnea, low oxygen 
saturation, and crackles in the lower lobes on pulmonary examination. 

Incisional infections can cause puerperal fever but present with incisional pain, 
erythema, and induration.  

Pulmonary embolism can present with fever, patients typically also have dyspnea, 
hemoptysis, pleuritic chest pain, and low oxygen saturation. 

URINARY 
INCONTINENCE 

Urinary incontinence 

Type Symptoms Treatment 

Stress 

• Leaking with 
Valsalva maneuver 
(coughing, sneezing, 
laughing) 

• Lifestyle modification 
• Pelvic floor exercises 
• Pessary 
• Pelvic floor surgery 

Urgency 

• Sudden, 
overwhelming, or 
frequent need to 
void 

• Lifestyle modification 
• Bladder training 
• Antimuscarinic drugs 

Mixed 
• Features of stress & 

urgency 
incontinence 

• Variable treatment depending 
on predominant symptoms 

Overflow 

• Constant involuntary 
dribbling & 
incomplete 
emptying 

• Identification and correction of 
underlying cause 

• Cholinergic agonists 
• Intermittent self-

catheterization 

Stress urinary incontinence (SUI) is a common cause of incontinence in women.  The 
bladder and urethra are normally maintained in the appropriate anatomic position by 
the pelvic floor (levator ani) muscles.  However, with chronic pressure or injury to the 
pelvic floor muscles—commonly due to childbirth (ie, multiparity), obesity, or chronic 



high-impact exercise such as jogging—women can develop pelvic floor muscle 
weakness. 

Substantial weakness of the pelvic floor muscles can result in urethral hypermobility, in 
which the urethra abnormally moves with increased intraabdominal pressure (eg, 
jogging, coughing) and is unable to fully close.  In addition, inadequate bladder support 
can develop (ie, prolapse), which can be indicated by an anterior vaginal bulge 
(cystocele).  Due to both the urethra's inability to fully close and increased bladder 
pressure, patients have intermittent leakage of urine when intraabdominal pressure is 
increased (ie, Valsalva). 

Urinalysis and postvoid residual volume are normal (<150 mL in women, <50 mL in 
men).  First-line treatment includes pelvic floor muscle exercises (eg, Kegel exercises) 
and lifestyle modifications (eg, weight loss).  Unresponsive cases may require use of a 
pessary or midurethral sling surgery. 

……………. 

Bladder outlet obstruction or a neurogenic bladder (due to diabetic neuropathy) can 
cause overflow incontinence due to bladder overdistension from incomplete bladder 
emptying. Those with overflow incontinence have continuous dribbling of urine and 
markedly elevated postvoid residual volume. 

Detrusor overactivity causes inappropriate bladder spasms associated with urgency 
incontinence; patients have a sudden need to urinate followed by immediate, 
involuntary loss of urine. 

Vaginal wetness or leakage of 
fluid in pregnancy may be due to a 
variety of causes.  The most 
concerning is loss of amniotic fluid 
(eg, labor, intraamniotic infection); 
therefore, all pregnant patients 
with leakage of fluid require 
evaluation for prelabor rupture of 
membranes (PROM).  PROM 
typically causes a large gush of fluid 
but may also cause vaginal wetness 
or intermittent leakage of small 
volumes.  Confirmation is usually 
with visualization of amniotic fluid 
emerging from the cervix with 
Valsalva (eg, cough), nitrazine-
positive testing (ie, turns blue), 
and/or ferning on microscopy.  

A common cause of leakage of fluid 
is stress urinary incontinence (SUI), 
the involuntary leakage of 
urine with increased 

intraabdominal pressure (eg, standing from a sitting position, laughing).  SUI is the most 



common type of urinary incontinence during pregnancy, due to decreased pelvic floor 
muscle and urethral sphincter strength as well as increased bladder pressure from the 
fetal presenting part and the weight of the gravid uterus.  A small pool of urine in the 
posterior vagina may be seen on speculum examination because urine can become 
trapped in the vagina (ie, retrograde vaginal voiding) during pregnancy due to effects of 
the growing uterus and positional changes while voiding. 

…………………….. 

Patients with bacterial vaginosis and trichomoniasis can have intermittent leakage of 
fluid from vaginal discharge; however, speculum examination typically shows a discharge 
that is gray and malodorous (bacterial vaginosis) or green/yellow and frothy 
(trichomoniasis).  Speculum examination of symptomatic patients with chlamydia 
typically shows mucopurulent cervical discharge. 

Vesicovaginal fistula is a pathological communication between the bladder and vagina 
that is usually a sequela of gynecologic surgery or prolonged labor.  Vesicovaginal fistulas 
typically present with continuous, rather than intermittent, urinary leakage. 

Stress urinary incontinence (SUI) is an intermittent leakage of urine associated with 
increased intrabdominal pressure (eg, intercourse, coughing, laughing).  Postmenopausal 
women are at increased risk for SUI due to: 

• Weakened pelvic floor musculature (ie, levator ani) from chronic intraabdominal 
and pelvic strain; common etiologies include increasing parity (even in those who 
deliver by cesarean) and obesity 

• Urogenital mucosa atrophy from decreased estrogen levels 

The pelvic floor musculature and urogenital mucosa normally work together to support 
the bladder and urethra; postmenopausal women have decreased function in both, 
resulting in an unsupported bladder and hypermobile urethra.  In women with SUI, this 



results in the inability of the urethra to fully compress against the anterior vaginal wall 
during increased intraabdominal pressure and causes subsequent leakage of urine. 

Conservative management for SUI includes pelvic floor (Kegel) muscle exercises, which 
strengthen and stabilize the pelvic musculature.  Those who do not improve with 
conservative management or who desire surgical management can undergo 
a midurethral sling procedure.  The midurethral sling prevents urethral hypermobility 
and allows urethral compression, thereby treating SUI. 

…………. 

Alpha blockers (eg, tamsulosin) are used in the treatment of overflow incontinence due 
to urethral blockage from benign prostatic hyperplasia in men.  Alpha blockers increase 
urinary flow by relaxing the smooth muscle in the bladder neck and prostate. 

Mixed urinary incontinence based on stress (eg, leakage of urine with sneezing or 
coughing) and urgency (eg, intense urge to urinate, small voiding volume) 
symptoms.  Urinary incontinence is common and may cause significant distress (e.g., the 
patient wears a pad every day).  Initial evaluation of mixed incontinence includes 
a voiding diary, which tracks fluid intake, urine output, and leaking episodes in order 
to classify the predominant type of urinary incontinence and determine optimal 
treatment. 

All patients with mixed incontinence generally require bladder training with lifestyle 
changes (eg, weight loss, smoking cessation, decreased alcohol and caffeine intake) and 
pelvic floor muscle exercises (eg, Kegels).  Patients who have limited or incomplete 
symptom relief with bladder training may benefit from pharmacotherapy or surgery, 
depending on predominant type: 

• In patients with urgency-predominant incontinence, oral antimuscarinics and 
timed voiding (eg, urinating on a fixed schedule, rather than based on a sense of 
urgency) are used. 

• In patients with stress-predominant incontinence due to weakened pelvic floor 
muscles (eg, cystocele), surgery with a midurethral sling is performed. 

……………. 

Cystoscopy may be indicated in patients with a suspected urethral diverticulum or 
vesicovaginal fistula,  

Urodynamic testing involves measurement of bladder filling and emptying (ie, 
cystometry), urine flow, and pressure (eg, urethral, leak point).  This testing is typically 
reserved for patients with complicated urinary incontinence (ie, those who do not 
respond to treatment) or who are considering surgical intervention. 



Constant urinary 
leaking can be caused by 
a vesicovaginal fistula, an 
abnormal communication 
between the bladder and 
vagina.  The proximity of 
the bladder and vagina 
make them vulnerable to 
fistulization, and patients 
develop symptoms with 
variable time frames: 

• immediately 
following 
intraoperative 
bladder injury (eg, cesarean delivery, hysterectomy) 

• weeks or months following surgery or childbirth (eg, obstructed labor) due to 
tissue necrosis and sloughing 

• years after pelvic radiotherapy as a delayed presentation of radiation-induced 
microvascular injury (ie, endarteritis) and progressive tissue ischemia and 
breakdown. 

The aberrant connection between the bladder and vagina allows urine to constantly 
drain into the vagina, creating continuous, painless urinary leaking.  Diagnosis is typically 
clinical, with evidence of pooling of clear fluid (ie, urine) in the vagina on pelvic 
examination; an area of 
raised, red granulation 
tissue or a vaginal defect 
may also be seen.  Bladder 
dye testing may identify 
small fistulas that are 
difficult to 
visualize.  Treatment is with 
surgical repair and bladder 
decompression 
(ie, catheterization). 

……….. 

Stress urinary incontinence (SUI) is the intermittent, involuntary loss of urine with 
increased intraabdominal pressure (eg, coughing, laughing).  SUI is due to either 
decreased urethral sphincter muscle tone or urethral hypermobility from weakened 
pelvic floor muscles.   

Overflow incontinence causes continuous, painless loss of urine due to chronic urinary 
retention.  Underlying causes include diminished contractility of the bladder detrusor (ie, 
neurogenic bladder from diabetes mellitus) and external compression of the urethral 



outlet (eg, fibroids, prolapse), impeding bladder emptying.  Urinary retention causes an 
elevated postvoid residual (≥150 mL). 

Excessive involuntary detrusor muscle spasms (overactive bladder) create a sudden urge 
to urinate, typically followed by an immediate loss of urine.  

Vesicovaginal fistula 

Risk factors 

• Pelvic surgery 
• Pelvic irradiation 
• Prolonged labor/childbirth trauma 
• Genitourinary malignancy 

Clinical features • Painless, continuous urine leakage from the vagina 

Diagnostic 
studies 

• Physical examination 
• Dye test 
• Cystourethroscopy 

In industrialized countries, most vesicovaginal fistulas are due to pelvic surgery (eg, 
hysterectomy), particularly when complicated by distorted anatomy (eg, endometriosis, 
pelvic adhesions), which can cause occult intraoperative bladder injury or delayed tissue 
ischemia.  Additional causes include pelvic radiation and childbirth (eg, obstructed labor). 

Vesicovaginal fistulas typically cause persistent, uncontrolled urinary leakage into the 
vagina within a month after surgery. This results in a continuous, clear, watery discharge 
with normal wet mount microscopy. The diagnosis is made clinically with evidence of a 
visible vaginal defect or by urine leaking (ie, pooling of clear fluid) into the vagina.  Some 
patients may only have visible granulation tissue (eg, small, red raised area).  Bladder dye 
tests and/or cystoscopy may be performed to identify a small fistula that is difficult to 
detect on visual inspection.  Treatment is with surgical correction. 

………… 

Bacterial vaginosis causes a 
vaginal discharge that is 
painless, thin, gray, and 
malodorous.  Diagnosis 
includes visualization of 
>20% of squamous 
epithelial cells coated with 
bacteria (ie, clue cells) on 
wet mount microscopy. 

Pelvic abscess, a 
postoperative complication, 
presents with fever and 
pelvic pain.  Purulent vaginal 
discharge with abundant 



leukocytes on microscopy may be seen if the abscess is located over the vaginal cuff 
(ie, apex). 

Vaginal cuff dehiscence, or vaginal wound separation, is a rare but serious postoperative 
complication after hysterectomy.  Although peritoneal leakage through the vagina may 
be seen, the apex would appear inflamed, indurated, or open.  

VVF is a complication of obstructed labor that is common in resource-limited areas (eg, 
sub-Saharan Africa) due to young maternal age (ie, small pelvis) and limited or no 
prenatal care, which results in delayed diagnosis and labor intervention.  Obstructed 
labor is the most common cause of VVF worldwide with an estimated >100,000 new 
cases yearly. 

In these patients, VVF develops because excessive fetal head compression during 
obstructed labor causes injury and necrosis to the maternal vagina, rectum, and 
bladder.  Tissue necrosis leads to erosion and fistula development between proximal 
structures (eg, vesicovaginal, rectovaginal), typically occurring within the first weeks 
postpartum.  Because of the aberrant connection between the vagina and bladder, 
patients with VVF have a continuous vaginal discharge with an abnormally elevated pH 
(ie, >4.5) due to urine, which may be malodorous due to surrounding necrotic 
tissue.  Pelvic examination typically shows vaginal pooling of urine, a visible defect, or an 
area of raised, red granulation tissue on the anterior vaginal wall. 

Bladder dye testing is performed to confirm the diagnosis, particularly in patients who 
have small fistulas that are not visualized on pelvic examination.  During a bladder dye 
test, the bladder is filled with dyed fluid and patients are monitored for vaginal leakage 
of dye via speculum examination or tampon placement.  Treatment of VVF is with 
surgical repair. 

………… 

Cervical nucleic acid amplification testing (NAAT) for chlamydia and gonorrhea is 
indicated in acute cervicitis, which typically presents with cervical friability and a 
mucopurulent cervical discharge. 

Urinalysis and urine culture are used to diagnose urinary tract infection, which is 
common in postpartum patients. Such patients typically have dysuria or suprapubic pain. 

Viral culture is used to diagnose herpes simplex virus.  Patients typically have multiple 
ulcers or vesicles, not a solitary raised, red area of granulation tissue. 

Rectovaginal fistula 

Risk factors 

• Pelvic radiation 
• Obstetric trauma 
• Pelvic surgery 
• Colon cancer 
• Diverticulitis 
• Crohn disease (CD) 



Clinical features 
• Uncontrollable passage of gas &/or feces from the 

vagina 

Diagnostic studies 

• Physical examination 
• Fistulography 
• Magnetic resonance imaging (MRI) 
• Endosonography 

A patient with malodorous, tan-brown vaginal 
discharge and a posterior vaginal lesion likely 
has a rectovaginal fistula (RVF), an aberrant 
connection between the rectum and 
vagina.  RVFs most often occur after third- or 
fourth-degree perineal lacerations with 
inadequate wound repair or wound infection 
and breakdown. 

A large perineal laceration, can cause abnormal 
healing of the rectovaginal septum.  Because of 
the proximity of the rectum to the vagina, 
rectal mucosa may infiltrate and form a 

fistulous tract during healing, resulting in rectal mucosa being visible on the posterior 
vaginal wall, often appearing as a dark red, velvety lesion.  As the fistula gradually 
develops (over weeks to months) and expands, flatus and fecal material pass through the 



vagina, resulting in a malodorous, tan-brown discharge.

 

Diagnosis is typically clinical and based on visualization of a posterior vaginal defect; for 
patients with an unclear presentation, imaging may be performed.  Treatment is with 
surgical repair. 

………….. 



Bartholin gland abscesses can present with 
malodorous discharge due to purulence; 
however, affected patients have an associated painful, indurated posterior vulvar mass 
located at the 4- or 8-o'clock position. 

A retained foreign body (eg, gauze) can cause malodorous vaginal discharge but is 
typically seen on examination because it obstructs visualization of normal pelvic 
structures (eg, posterior vaginal wall). 

Symptomatic Trichomonas vaginitis causes yellow-green, frothy, malodorous vaginal 
discharge.  Vulvovaginal candidiasis can cause thick, white vaginal discharge.  However, 
both conditions typically have generalized vulvovaginal inflammation with erythema 
rather than a discrete, velvety lesion. 

Vesicovaginal fistulas present with clear, watery vaginal discharge (ie, urine) and a 

fistulous tract on the anterior, rather than the posterior, vaginal wall. 



Anterior vaginal wall 
mass can be due 
to a urethral diverticulum, 
an abnormal localized 
outpouching of the urethral 
mucosa into surrounding 
tissues.  Urethral diverticula 
likely arise from recurrent 
periurethral gland 
infections, which can 
develop into an abscess 
that eventually breaches 
the urethral mucosa.  The 
persistent infection, 
inflammation, and 
increased tissue tension on 
the diverticulum causes 
a tender anterior vaginal 

wall mass that may present as dyspareunia or a palpable mass on pelvic examination.  In 
addition, the diverticulum may collect urine and debris, resulting in a purulent discharge, 
dysuria, or postvoid dribbling.  An MRI is used to confirm the diagnosis of urethral 
diverticulum; patients are treated via surgical excision. 

…………. 

Bartholin gland abscesses can present as a tender vulvar mass that expresses a purulent 
discharge and causes dyspareunia. Bartholin glands are located at the posterior vulvar 
vestibule (4 and 8 o'clock position), not along the anterior vaginal wall. 

Symptomatic pelvic organ prolapse is common in multiparous women, particularly those 
who have had vaginal deliveries and fetal macrosomia, and can cause pelvic pressure and 
an anterior vaginal bulge (eg, cystocele).  However, this diagnosis is unlikely because 
pelvic organ prolapse typically bulges with Valsalva maneuver and has no associated 
purulent discharge. 

Urethral diverticulum 

Definition • Urethral mucosa herniated into surrounding tissue 

Clinical features 

• Dysuria 
• Postvoid dribbling 
• Dyspareunia 
• Anterior vaginal wall mass 

Diagnostic testing 

• Urinalysis 
• Urine culture 
• MRI of the pelvis 
• Transvaginal ultrasound 



Urethral diverticulum is an abnormal localized urethral mucosa due to recurrent 
periurethral gland infection along the anterior vaginal wall.  The recurrent infection and 
inflammation of the urethral tissue creates the abnormal outpouching that can collect 
and store urine, resulting in postvoid dribbling and recurrent lower urinary tract 
infections (eg, dysuria).  Infection of the urethral diverticulum can also result in 
tenderness, often presenting as dyspareunia or a tender anterior vaginal wall mass with 
an associated expressed purulent or bloody urethral discharge.  Diagnosis is confirmed 
with a pelvic MRI, and treatment is via surgical excision of the diverticulum. 

……………………. 

Acute infection of the lower urinary tract (ie, cystitis, urethritis) can cause dysuria and 
urinary incontinence; however, patients often also have urgency, frequency, and no 
tender anterior vaginal wall mass. 

Stress urinary incontinence, caused by hypermobility of the urethra and bladder neck, is 
common in multiparous and obese patients.  Patients typically have urinary leakage with 
increased intraabdominal pressure (eg, Valsalva). 

Overflow incontinence, which is due to impaired bladder detrusor contractility, can occur 
in postmenopausal women.  Patients typically have constant dribbling of urine from 
incomplete bladder emptying and chronic urinary retention (ie, overflow).  This diagnosis 
is unlikely with a normal postvoid residual (ie, no retention). 

BREAST 
ENGORGEMENT 

Common problems related to lactation 

Diagnosis Clinical features 

Engorgement Bilateral, symmetric fullness, tenderness & warmth 

Nipple injury Abrasion, bruising, cracking &/or blistering from poor latch 

Plugged duct Focal tenderness & firmness &/or erythema; no fever 

Galactocele 
Subareolar, mobile, well-circumscribed, nontender mass; 
no fever 

Mastitis Tenderness/erythema + fever 

Abscess Symptoms of mastitis + fluctuant mass 

Breast engorgement commonly occurs 3-5 days after delivery, when colostrum is 
replaced by milk, resulting in high milk production volumes.  The engorgement is 
exacerbated by a physiologic increase in interstitial edema from decreasing progesterone 
levels after delivery.  Engorgement may also occur during times when milk accumulation 
exceeds drainage (eg, breastfeeding weaning).  Patients with breast engorgement 
have bilateral breast fullness with diffuse tenderness and erythema.  Cool compresses, 
acetaminophen, and nonsteroidal anti-inflammatory drugs may be used for symptom 
control.  Patients should experience improvement as breastfeeding or regular pumping 
is established. 



…………………..

 

Patients with lactational mastitis often have flulike symptoms (eg, fever, myalgias) and 
unilateral breast pain with a focal area of erythema and tenderness.  Breast abscesses 
appear like mastitis and an associated area of fluctuance and axillary lymphadenopathy. 

A galactocele and plugged ducts are common problems in breastfeeding women, but 
both typically present as a palpable mass. 

Mammary candidosis is a common breastfeeding complication.  Patients typically have 
unilateral, stabbing breast pain that is out of proportion to examination and have 
associated scaling of the skin on the nipple of the affected breast. 



NORMAL 
POSTPARTUM 

PERIOD 

Normal postpartum lochia 

 Expected duration Description 

Lochia 
rubra 

• Birth to 3-4 days 
postpartum 

• Dark or bright red (blood); odor 
similar to that of menstrual 
blood; occasional small clots; 
quantity decreasing each day 

Lochia 
serosa 

• 4th postpartum day to 
10th or 14th 
postpartum day 

• Serosanguineous (pink); 
brownish (old blood); quantity 
gradually decreasing in amount 

Lochia 
alba 

• 11th postpartum day to 
6 weeks postpartum 

• White/yellow; creamy; light 
quantity 

Lochia may increase in quantity after breastfeeding (suckling releases oxytocin 
& causes uterus to contract) & 7-14 days postpartum, when scabbing on the 
placental site sloughs off (heavier bleeding for <2 hr); lochia may also feel 
increased after lying down & then standing (due to blood pooling in vagina). 

After delivery, the uterus contracts, becoming smaller and compressing the placental bed 
vessels to protect against immediate postpartum hemorrhage.  In the following days to 
weeks postpartum, uterine involution continues and a slow process of endometrial 
shedding and regeneration takes place, resulting in physiologic vaginal bleeding known 
as lochia.  Lochia typically transitions from red/brown bleeding with small clots (lochia 
rubra, days 0-4 postpartum), to light serosanguinous bleeding (lochia serosa, days 4-14), 
and finally to white discharge (lochia alba). 

Patients often have concerns about postpartum bleeding because it is heavier and more 
prolonged than normal menses.  These patients should be evaluated for features 
concerning for delayed postpartum hemorrhage, including the following: 

• Passage of large blood clots 
• Increased pad counts (eg, saturation of ≥1 pad/hr for ≥2 consecutive hours) 
• Signs and symptoms of anemia (eg, dizziness, chest pain) due to acute blood loss 



 

In contrast, passage of small clots, normal vital signs, a benign examination (eg, firm 
uterus, intact perineal repair), and an appropriate postpartum hemoglobin level points 
toward normal lochia.  Therefore, the best next step in management is observation and 
reassurance that this bleeding is normal and may last for up to 6 to 8 weeks postpartum. 

………… 

Broad-spectrum antibiotics are administered for postpartum endometritis, which can 
present with heavy lochia but typically causes fever, malodorous vaginal discharge, and 
uterine tenderness. 

Dilation and curettage is indicated for postpartum hemorrhage due to retained placenta 
or membranes.  These patients typically have a soft, boggy uterus (ie, atony).   

Postpartum quantitative β-hCG levels are used to evaluate for gestational trophoblastic 
neoplasia, which typically presents with heavy uterine bleeding several weeks after a 
molar pregnancy.  β-hCG levels are not measured immediately after a normal delivery 
because they typically take weeks to return to normal. 

Reduced von Willebrand factor activity (ie, von Willebrand disease) can cause delayed 
postpartum hemorrhage due to impaired platelet-endothelial binding and reduced factor 
VIII levels. Signs of delayed postpartum hemorrhage include large blood clots, increased 
pad counts, and symptomatic anemia. 

POSTOPERATIVE 
COMPLICATIONS 

A patient with postpartum fever (≥38 C more than 24 hours after delivery), wound 
induration, and incisional erythema most likely has cellulitis, a superficial surgical site 
infection due to incisional bacterial contamination during her cesarean delivery.  Risk 
factors for wound infection include obesity and emergency surgery (eg, inadequate skin 
antisepsis or antibiotic prophylaxis). 

Patients typically develop superficial surgical site infection within days to weeks after 
surgery.  Typical signs include wound induration and erythema, which begins at the 



incision site at the level of the dermis but may also spread to surrounding subcutaneous 
tissue, resulting in edema, subcutaneous fluid accumulation, and increased peri-
incisional pain. 

Treatment of nonpurulent cellulitis is with first-generation cephalosporins (eg, 
cephalexin) because they cover common skin pathogens (eg, beta-hemolytic 
streptococci, methicillin-susceptible Staphylococcus aureus [MSSA]). 

………………… 

Hematuria and urinary retention can be due to bladder and urethra trauma during labor 
and general anesthesia.  Urinary retention is managed with Foley catheter replacement, 
which can cause catheter-introduced bacteriuria and cystitis.  

Septic pelvic thrombophlebitis can cause postpartum fever due to injury, thrombus, and 
hematogenous spread of infection to the pelvic veins (eg, ovarian veins).  Patients are 
typically initially treated for suspected endometritis but have relapsing-remitting fevers 
and persistent abdominal pain despite antibiotics.  Septic pelvic thrombophlebitis is not 
associated with incisional induration or erythema. 

Breast tenderness and engorgement can be due to normal postpartum milk letdown or 
signs of developing mastitis, which is caused by obstruction, inflammation, and infection 
of the breast ducts.  However, patients with mastitis typically have high fevers, malaise, 
and unilateral breast erythema. 

Patients who undergo cesarean delivery are at risk for endometritis, a polymicrobial 
infection of the intrauterine cavity and common cause of postpartum fever.  Patients 
with endometritis typically have uterine fundal tenderness. 

This postpartum patient with hypotension, tachycardia, and signs of decreased end-
organ perfusion (eg, fatigue, lightheadedness, cold skin) most likely has hypovolemic 
shock due to postpartum hemorrhage.  Postpartum hemorrhage typically occurs within 
hours of delivery; uterine atony is the most common cause.  Therefore, initial evaluation 
requires bimanual examination to assess for an enlarged, boggy uterus and heavy vaginal 
bleeding consistent with atony. 

In contrast, post-cesarean delivery patients with hemorrhagic shock and no signs of 
uterine atony most likely have intraabdominal bleeding from uterine artery 
injury.  Because pregnancy increases uterine artery blood flow, an intrapartum uterine 
artery injury can lead to rapid and massive blood loss with subsequent hemodynamic 
instability. Bleeding is most likely located in the retroperitoneum (ie, retroperitoneal 
hematoma), which is a rare but life-threatening cause of postpartum hemorrhage that 
typically presents with no incisional bleeding and minimal abdominal or back pain, as 
the retroperitoneum has a vast potential space for blood accumulation before built-up 
pressure causes peritoneal stretching and pain. 

Hemodynamically unstable patients with a suspected retroperitoneal hematoma require 
emergency laparotomy. 

………… 



A prolonged postoperative ileus or mild small bowel obstruction can be managed with 
antiemetics and serial examinations.  These patients typically have vomiting and 
abdominal distension.  In addition, postoperative gastrointestinal complications typically 
present several days to weeks after surgery unlike postpartum hemorrhage, which 

occurs within hours of delivery. 

CT scan of the abdomen and pelvis can 
confirm the diagnosis of a retroperitoneal 
hematoma but is only appropriate for 
hemodynamically stable patients.  Stable 
patients may then undergo arterial 
embolization for control of bleeding. 

Oxytocin infusion and fundal massage are 
used to treat uterine atony, firm fundus 
and minimal lochia make this diagnosis 
unlikely. 

Transvaginal ultrasound can diagnose 
postpartum hemorrhage due to a retained placenta; however, patients typically have 
heavy vaginal bleeding. 

Malignant hyperthermia 

Epidemiology 

• Genetic mutation alters control of intracellular 
calcium 

• Triggered by volatile anesthetics, succinylcholine, 
excessive heat 

Manifestations 

• Masseter muscle/generalized rigidity 
• Sinus tachycardia 
• Hypercarbia resistant to increased minute ventilation 
• Rhabdomyolysis 
• Hyperkalemia 
• Hyperthermia (late manifestation) 

Treatment 
• Respiratory/ventilatory support 
• Immediate cessation of causative anesthetic 
• Dantrolene 

A patient with preeclampsia with severe features was being managed appropriately (eg, 
magnesium sulfate) but developed fetal bradycardia requiring emergency cesarean 
delivery.  Her acute decompensation following anesthetic induction is most likely due 
to malignant hyperthermia (MH), a rare but life-threatening condition likely due to a 
skeletal muscle receptor anomaly that results in excessive intracellular calcium 
accumulation upon anesthesia exposure (eg, anesthesia induction). 

As a result of the calcium accumulation, patients with MH develop sudden-onset muscle 
rigidity (ie, prolonged muscle contraction) and resultant muscle hypermetabolism 



(eg, fever, tachycardia).  In addition, MH causes hypercarbia and tachypnea (due to 
increased cellular metabolism), difficulty ventilating, and rhabdomyolysis (eg, 
myoglobinuria).  Management is immediate cessation of the anesthetic, administration 
of dantrolene (a skeletal muscle relaxant), and supportive care (in addition to completing 
the emergency delivery as quickly and as safely as possible). 

………….. 

Amniotic fluid embolism (AFE) typically presents postpartum as acute cardiac or 
respiratory collapse and disseminated intravascular coagulopathy, possibly due to 
anaphylaxis from amniotic fluid entering maternal circulation. AFE causes profound 
hypotension (systolic <90 mm Hg). 

Eclampsia does not cause fever or tachypnea. 

Magnesium sulfate is used for seizure prophylaxis in patients with preeclampsia, likely 
via membrane stabilization that raises the seizure threshold.  Toxic doses can affect both 
skeletal muscle (decreased acetylcholine release) and cardiac muscle (prolonged 
conduction time); therefore, patients can develop marked muscle weakness, loss of deep 
tendon reflexes, respiratory depression (rather than tachypnea), and cardiac arrest. 

Although neuroleptic malignant syndrome has a similar presentation to MH (eg, fever, 
muscle rigidity), it is triggered by neuroleptic agents (eg, haloperidol, promethazine) 
rather than anesthetics.  In addition, neuroleptic malignant syndrome develops over the 
course of days, not minutes. 

BREASTFEEDING 
CONTRAINDICATIO

NS 

Breastfeeding contraindications 

Maternal 

• Active untreated tuberculosis 
• HIV infection* 
• Herpetic breast lesions 
• Active varicella infection 
• Current chemotherapy or radiation therapy 
• Active substance abuse 

Infant • Galactosemia 

*In developed countries where formula is readily available. 

Breast milk is recommended as the exclusive source of nutrition for infants age <6 
months due to infant and maternal health benefits. Compared with formula feeding, 
infant benefits include improved nutrition, gastrointestinal function, host defense, and 
psychological well-being. Maternal benefits include accelerated recovery from 
pregnancy, weight loss, prolonged postpartum anovulation, and decreased risk of breast 
and ovarian cancer. 

Despite its advantages, breastfeeding is contraindicated in certain maternal and infant 
conditions. Maternal contraindications to breastfeeding include active untreated 
tuberculosis, varicella infection, herpetic breast lesions, current chemotherapy, 
and active substance use (eg, cocaine, phencyclidine [PCP]). Cocaine passes into breast 
milk and may cause infant intoxication and withdrawal symptoms (eg, irritability, 



tremors).  In addition, cocaine may cause long-term neurobehavioral problems (eg, 
hyperactivity, cognitive delay). 

Galactosemia, caused by impaired infant galactose metabolism, is the only absolute 
contraindication to breastfeeding that is neonatal in origin. Infants with other inborn 
errors of metabolism may breastfeed intermittently but require close monitoring of 
metabolite levels. 

………………. 

Although hepatitis C viral RNA is detectable in maternal colostrum, transmission of 
hepatitis C via breast milk has not been documented.  Infants of mothers with hepatitis B 
can safely breastfeed if administration of the hepatitis B immunoglobulin and initiation 
of the hepatitis B vaccination series has occurred. It is recommended that mothers with 
hepatitis B and C breastfeed. However, they should abstain from breastfeeding if their 
nipples are cracked or bleeding. 

Neither a history of mastitis nor active mastitis is a contraindication to 
breastfeeding.  Women with mastitis who are in too much discomfort to breastfeed can 
either pump or manually express their breast milk. 

Gentamicin is poorly distributed into breast milk and is safe during 
lactation. Clindamycin is excreted into breast milk but is not associated with adverse 
neonatal effects; therefore, it is not contraindicated. 

RECTUS 
ABDOMINIS 
DIASTASIS 

Rectus abdominis diastasis is due to weakening of the linea alba, the fascia that lies 
between the rectus abdominis muscles and keeps them in close proximity.  Risk factors 
for rectus abdominis diastasis include chronic abdominal stretching (eg, pregnancy, 
multiparity), surgical weakening (eg, prior cesarean deliveries), and increased 
intraabdominal pressure (eg, constipation)—all of which weaken the linea alba. 

As the linea alba weakens, abdominal contents bulge between the rectus abdominis 
muscles (especially with Valsalva), resulting in a nontender midline mass.  Unlike a true 
hernia, rectus abdominis diastasis has no associated fascial defect, and patients have no 
associated pain, acute gastrointestinal symptoms, or risk of bowel strangulation or 
incarceration.  Therefore, patients are managed conservatively with observation and 



reassurance.  Rectus abdominis diastasis typically resolves postpartum; surgery is 
typically reserved for cosmetic reasons in patients whose diastasis does not resolve. 

………………….. 

Abdominal binders place external compression on the abdomen and may cause fetal 
growth restriction; therefore, they are not recommended in pregnancy. 

Immediate surgical repair is indicated for hernias complicated by strangulation 
or incarceration.  Absence of fascial defect and a nonacute abdomen (ie, no rebound or 
guarding) makes this diagnosis unlikely. 

MRI can be used to identify unclear anterior wall defects and associated structures.  The 
diagnosis of rectus abdominis diastasis can typically be made clinically. 

Small bowel follow-throughs are used to assess for small bowel obstruction (SBO). 
Nausea, vomiting, and abdominal pain suggest obstruction. 

INTRAUTERINE 
ADHESIONS 

Intrauterine adhesions 

Risk factors 
• Infection (eg, septic abortion, endometritis) 
• Intrauterine surgery (eg, curettage, 

myomectomy) 

Clinical features 

• Abnormal uterine bleeding 
• Amenorrhea 
• Infertility 
• Cyclic pelvic pain 
• Recurrent pregnancy loss 

Evaluation • Hysteroscopy 

Infertility is the inability to conceive after 6 months of unprotected intercourse in women 
age ≥35 (or after 12 months in women age <35). Infertility and secondary amenorrhea 
after hysteroscopic myomectomy is likely due to Asherman syndrome—the 
development of symptomatic intrauterine synechiae. 

Patients who undergo intrauterine surgery (eg, hysteroscopic myomectomy, curettage), 
are at risk of damage to the endometrial basalis layer, which creates an inflamed, 
denuded endometrium that causes the uterus to adhere to itself, resulting in obliteration 
of the uterine cavity.  The lack of endometrium results in the development of light 
menses, secondary amenorrhea, infertility (due to lack of implantation), and a negative 
progesterone withdrawal test (despite normal estrogen and progesterone levels).  Some 
patients may have cyclic pelvic pain if the endometrial cavity is not totally obliterated 
due to small pockets of obstructed, proliferative endometrium.  A hysteroscopy is 
performed for diagnosis and treatment via lysis of adhesions. 

……………. 

Endometriosis causes cyclic pelvic pain (ie, dysmenorrhea) due to ectopic endometrial 
implants, which trigger intraabdominal inflammation, scarring, and distortion of pelvic 



architecture, resulting in a fixed, tender uterus.  Although endometriosis causes 
infertility, it is not associated with amenorrhea. 

Uterine fibroids may recur and cause pelvic pain secondary to uterine enlargement and a 
mass effect on the bowel and bladder.  In addition, intracavitary and submucosal 
fibroids are associated with infertility and recurrent spontaneous abortion. A recurrent 
fibroid would cause regular, heavy menses rather than amenorrhea. 

Tubal occlusion may occur due to 
adhesions from pelvic inflammatory 
disease, endometriosis, or prior 
pelvic surgery.  Although tubal 
blockage is a common cause of 
infertility. 

 

 

 

 



A uterine septum is a 
uterine lateral fusion 
defect resulting in 2 
uterine cavities.  Due to 
the small and poorly 
vascularized uterine 
cavities, patients with a 
septate uterus are at 
increased risk of 
recurrent spontaneous 
abortion, fetal growth 
restriction, and preterm 
delivery.  A uterine 
septum does not cause 
amenorrhea 
or infertility. 

Asherman syndrome occurs commonly after suction and sharp curettage for delivery 
complications, such as postpartum hemorrhage and endometritis, because the 
postpartum uterus is soft, enlarged, and more prone to aggressive curettage.  During this 
procedure, the basalis layer of the endometrium can inadvertently be injured, creating a 
denuded, adherent intrauterine surface prone to synechiae and endometrial cavity 
obliteration. 

Because of complete or partial obliteration of the endometrium, patients typically 
develop very light menses or secondary amenorrhea that does not respond to a 
progesterone challenge, indicated by the absence of withdrawal bleeding during the 
placebo week of oral contraceptives. Asherman syndrome is a structural cause of 
amenorrhea; therefore, patients have normal FSH and TSH levels.  Diagnosis and 
treatment are via hysteroscopy, which can lyse adhesions. 

………….. 

PCOS causes abnormal uterine bleeding, particularly in obese patients (BMI ≥30 
kg/m2).  However, patients have a thickened endometrium due to chronic anovulation 
and continued endometrial proliferation; therefore, they would have bleeding during the 
placebo week of oral contraceptives. 



Postpartum thyroiditis is autoimmune transient thyroid disorder that can occur within a 
year after delivery.  Symptoms can include abnormal uterine bleeding and fatigue. 

Intrauterine adhesions 

Risk factors 
• Infection (eg, septic abortion, endometritis) 
• Intrauterine surgery (eg, curettage, 

myomectomy) 

Clinical features 

• Abnormal uterine bleeding 
• Amenorrhea 
• Infertility 
• Cyclic pelvic pain 
• Recurrent pregnancy loss 

Evaluation • Hysteroscopy 

Fever, lower abdominal pain, and purulent cervical discharge after dilation and curettage 
for a missed abortion are due to a septic abortion, a polymicrobial intrauterine 
infection.  The treatment of a septic abortion is broad-spectrum antibiotics and a suction 
dilation with sharp curettage, which removes the infected retained products of 
conception. 

During a suction dilation with sharp curettage, the endometrium can be removed along 
with the products of conception, particularly during infection (eg, septic abortion), as the 
infected tissues are more adherent to one another and the uterus becomes softer and 
more enlarged.  This often results in more aggressive curettage, which denudes the 
endometrial basalis layer and causes an inflamed, obliterated uterine cavity prone 
to intrauterine synechiae development (ie, adhesions) known as Asherman syndrome. 

………….. 

Endometriosis is not associated with intrauterine surgery or infection. 

Sheehan syndrome (infarction of the pituitary gland) can occur due to obstetric blood 
loss (eg, postpartum hemorrhage).  Pituitary enlargement does not occur until after 20 
weeks gestation and, therefore, is not prone to ischemia in patients with first trimester 
spontaneous abortions regardless of hemodynamic instability. 

A positive pregnancy test is common in patients with a septic abortion (even after 
dilation and curettage) due to retained products of conception. 

ETHICAL 
PRINCIPLES IN 
HEALTHCARE 

Conscientious refusal occurs when a provider refuses to provide care because doing so 
would conflict with the provider's beliefs.  Although following one's conscience—the part 
of the self that judges actions as right or wrong—can lead to ethical and appropriate 
care, it also can conflict with professional obligations.  Provider conscience does not take 
precedence over other ethical principles (eg, autonomy, justice, beneficence, 
nonmaleficence).  Providers who are unable to provide care in good conscience are 
professionally and ethically obligated to refer patients in a timely fashion to other 
providers who can provide care. 



……………………… 

Asking the patient to explain or justify her request for a termination can be perceived as 
disrespect for patient autonomy.  "Why" questions should be avoided as they are viewed 
negatively by patients and cause them to become defensive of their choices or actions. 

FEMALE REPRODUCTIVE SYSTEM AND BREAST (GYNECOLOGY) 
ETHICAL 

PRINCIPLES Circumstances in which minors can provide their own consent 

Medical emancipation 

• Emergency care (all states) 
• Sexually transmitted infection (all states) 
• Mental health and substance abuse 

treatment  
• Pregnancy care 
• Contraception 

Legal emancipation 

• Financially independent 
• Parent 
• Married 
• Active military service 
• High school graduate 

Note: The age of legal and medical emancipation varies by state. 

This patient has acute cervicitis (eg, mucopurulent cervical discharge, vaginal spotting), a 
cause by a sexually transmitted infection (eg, Neisseria gonorrhoeae, Chlamydia 
trachomatis). 

Minors (age <18) may be treated without parental consent for a variety of medical 
conditions, including sexually transmitted infections.  In addition to appropriate medical 
care, patients also has the right to confidential treatment; personal health information 
cannot be disclosed without the patient's permission.  Maintaining patient 
confidentiality establishes a trusting relationship between the minor and the health care 
provider.  This allows the minor to seek and access treatment for sensitive health 
concerns (eg, sexually transmitted infections, pregnancy) without embarrassment or fear 
of retribution. 

………… 

Although encouraging open communication within the family is appropriate, the direct 
inquiry from the patient's mother needs to be addressed, rather than evading 
the question. 

Another appointment may be appropriate for consultation and education purposes but 
may be scheduled only after the patient gives permission to share the information with 
her parent. 



A minor has the same right to privacy as an adult, and privileged information (eg, 
diagnosis, treatment) may not be shared without the patient's permission, including with 
the patient's parents. 

hCG Human chorionic gonadotropin (hCG) is a hormone secreted by the syncytiotrophoblast 
and is responsible for preserving the corpus luteum during early pregnancy in order to 
maintain progesterone secretion until the placenta is able to produce progesterone on 
its own.  Production of hCG begins about eight days after fertilization, and the levels of 
hCG double every 48 hours until they peak at six to eight weeks gestation.  The hCG is 
composed of two subunits: alpha and beta.  The alpha subunit is common to hCG, TSH, 
LH, and FSH.  The beta subunit is specific to hCG, and is used as the basis of virtually all 
pregnancy tests. 

Other biological functions of hCG include the promotion of male sexual differentiation 
and stimulation of the maternal thyroid gland. 

………………… 

Progesterone is produced in large amounts during pregnancy, and helps to inhibit 
uterine contractions. 

Estrogen, not hCG, is the hormone responsible for induction of prolactin production 
during pregnancy. 

Progesterone is the hormone responsible for preparing the endometrium for 
implantation of a fertilized ovum, not hCG. 

PUBERTY 

Normal pubertal development begins 
with the activation of the hypothalamic-pituitary-ovarian axis.  Pulsatile secretion of 



gonadotropin-releasing hormone from the 
hypothalamus stimulates the release of FSH 
and LH from the anterior pituitary, activating 
the gonads to produce estrogen.  

Breast development (thelarche) is typically 
the first sign of puberty in girls and occurs at 
age 8-12 in response to rising estrogen 
levels.  Pubic hair development (pubarche) 
usually follows thelarche but can occur 
first.  The onset of menses (menarche) is 
expected around Tanner stage 4, 
approximately 2-2.5 years after initial breast 
bud development.  The average age for 
menarche is 12.5; however, lack of menses is 
considered normal at age <15 if 
development of secondary sex 
characteristics has been appropriate.  In the 
6 months preceding menarche, girls 
experience a growth spurt, a peak in growth 
velocity. 

In a 14-year-old with normal breast and 
pubic hair development who has grown 3 cm 
in the past 3 months, she is likely undergoing 
a pubertal growth spurt, and menarche is 
anticipated within the next 6 
months.  Appropriate management is to 
provide reassurance regarding her normal 
development and reevaluate if menarche 
does not occur by age 15. 

………… 

CT scan of the abdomen can evaluate for an 
androgen-secreting adrenal mass in patients 
with virilization (eg, clitoromegaly, 
premature pubarche).    

Primary amenorrhea is the lack of menses 
without secondary sex characteristics at 
age >13 or with secondary sex characteristics 
at age >15.  Evaluation includes a thyroid-
stimulating hormone level to evaluate for 
hypothyroidism and a pelvic ultrasound to 

confirm the presence of a uterus and ovaries.  MRI of the brain may be indicated in a 
patient who also has galactorrhea and an elevated prolactin level, a presentation 
suggestive of a prolactinoma.  This patient does not have primary amenorrhea as she is 
age 14 with normal pubertal development. 



MENSTRUAL 
CYCLE/MENSES 

Normal ovulation can cause pain in the middle of the menstrual cycle 
(eg, mittelschmerz).  Ovulation typically occurs on days 10-14 counting from the first day 
of the previous menses.  This physiologic event causes discomfort when rupture of the 
follicle releases the egg.  The concomitant release of a small amount of blood during this 
process irritates the peritoneum.  Patients may have a recurrent monthly instance of 
pain halfway through their menstrual cycle or experience a single more uncomfortable 
episode.  The pain is unilateral and usually lasts less than a day, resolving without 
intervention. 

Physical examination can be entirely normal or show localized, mild discomfort in the 
lower pelvis at the site of ovulation.  Peritoneal signs are absent.  Management consists 
of ruling out a more acute etiology as indicated by history and physical examination, 
followed by reassurance. 



…………. 

Appendicitis causes right lower quadrant abdominal pain and fever. 

Endometriosis typically causes pain before and during menses rather than 
midcycle discomfort. 

Pelvic inflammatory disease often causes fever, bilateral pelvic pain, and uterine or 
adnexal tenderness.   

Ovarian hyperstimulation syndrome is an iatrogenic complication of ovulation-inducing 
medications.  It is characterized by diffuse abdominal pain due to ovarian enlargement 
by multiple follicles and may be accompanied by ascites and respiratory difficulty. 

 Ovarian torsion typically presents with severe unilateral pain and an adnexal mass.   

DISORDERS OF 
SEXUAL 

DEVELOPMENT 
(DSD) 

A patient has an absent uterus and cervix with otherwise normal secondary sexual 
characteristics (eg, breasts, external genitalia) consistent with müllerian agenesis (ie, 
Mayer-Rokitansky-Küster-Hauser syndrome), abnormal müllerian duct 
development.  The ovaries and external genitalia develop independently of the müllerian 
duct system; therefore, patients have normal FSH levels (ie, normal ovarian function), 
normal external genitalia, and the lower 2/3 of the vagina (ie, blind vaginal pouch). 

The internal genitalia derive from structures of the intermediate mesoderm, which 
develops into the paramesonephric (ie, müllerian) and mesonephric (ie, wolffian) 
ducts.  The paramesonephric duct forms the uterus, fallopian tubes, cervix, and upper 
1/3 of the vagina, and the mesonephric duct forms the primitive kidney.  Because of 
their common embryologic source and synchronous development in the first trimester, 
internal genital anomalies are often concurrent with renal abnormalities.  Therefore, 
women with müllerian agenesis should undergo evaluation of the renal tract (ie, ureters, 
kidney) with a renal ultrasound.  Common abnormalities include unilateral renal 
agenesis, pelvic kidneys, and duplications of the collecting system. 

……………….. 



Testosterone and dihydrotestosterone levels are used to diagnose 5-alpha-reductase 
deficiency and androgen insensitivity syndrome (AIS).  In 5-alpha-reductase deficiency, 
genotypic males (46,XY) appear phenotypically female until puberty; elevated 
testosterone levels at puberty then cause virilization (eg, clitoromegaly) and lack of 
breast development. In AIS, genotypic males appear phenotypically female through 
puberty and have breast development.  In contrast to 5-alpha reductase deficiency 
patients, those with AIS have no/minimal acne or pubic hair development due to an 
abnormal androgen receptor. 

TSH and prolactin levels are ordered in women with primary amenorrhea who have a 
uterus and low/normal FSH.  MRI of the brain is indicated in patients with a low/normal 
FSH, high prolactin, or visual field defects (eg, hemianopsia) to evaluate hypothalamic 
and pituitary causes (eg, sellar mass). 

Müllerian agenesis 

Pathogenesis 
• Müllerian duct system defect 
• Abnormal development of uterus, cervix 

& upper third of vagina 

Clinical 
features 

• Primary amenorrhea 
• Normal female external genitalia 
• Blind vaginal pouch 
• Absent or rudimentary uterus 
• Bilateral functioning ovaries (normal FSH) 

Management 
• Evaluate for renal tract abnormalities 

(eg, renal ultrasound) 
• Vaginal dilation (surgical or nonsurgical) 

Primary amenorrhea, normal secondary sexual characteristics, and absent uterus are 
consistent with müllerian agenesis (also known as Mayer-Rokitansky-Küster-Hauser 
syndrome).  During development, the müllerian (ie, paramesonephric) duct develops into 
the uterus, cervix, and upper 1/3 of the vagina.  Patients with agenesis do not develop 
these structures and so have amenorrhea.  Müllerian duct development does not affect 
ovarian development; therefore, patients have bilateral ovaries, normal estrogen levels, 
and normal secondary sexual characteristics (eg, breast development, normal 
stature).  In addition, the external genitalia develop from a different precursor (ie, genital 
tubercle) and patients have normal female external genitalia and lower 2/3 of the vagina 
(ie, blind vaginal pouch). 

Due to the association with renal development, patients with müllerian agenesis may 
have renal system abnormalities (eg, duplicated ureters) that require evaluation (eg, 
renal ultrasound).  Treatment of müllerian agenesis includes vaginal dilation to create a 
functional vagina for sexual intercourse. 

……….. 



Constitutional delay of puberty is a delay in thelarche (breast development), adrenarche 
(eg, pubic and axillary hair development), and menarche in patients with a uterus.   

Patients with an imperforate hymen or transverse vaginal septum may have 
primary amenorrhea.   

5-alpha-reductase deficiency 

Pathogenesis 

• 46,XY genotype 
• Impaired testosterone to DHT conversion 
• Impaired virilization during embryogenesis 
• Normal male testosterone & estrogen levels 

Clinical features 

• Male internal genitalia (eg, testes, vas deferens) 
• Female external genitalia (eg, blind-ending vagina) 
• Phenotypically female at birth 
• Virilization at puberty (↑ testosterone) 

o Clitoromegaly 
o Increased muscle mass 
o Male-pattern hair development 
o Nodulocystic acne 

DHT = dihydrotestosterone. 

During embryogenesis, sexual development in genotypically male fetuses (46,XY) occurs 
due to testicular hormone production.  The testes produce testosterone, which 
promotes development of the male internal genitalia (eg, vas deferens, 
epididymis).  Testosterone is also converted to dihydrotestosterone (DHT) via 5-alpha-
reductase; DHT promotes development of the male external genitalia (eg, penis) and 
prostate.  Patients with 5-alpha-reductase deficiency are unable to convert testosterone 
into DHT; therefore, they have no male external genitalia development, 
have undescended testes (eg, bilateral labial masses), and appear phenotypically 
female at birth. 

At puberty, increased testosterone levels cause virilization, such as nodulocystic acne 
and clitoromegaly (ie, clitoris protruding from the clitoral hood), of phenotypically female 
patients.  Additional features of virilization may include voice deepening and increased 
muscle mass.  The testosterone levels at puberty are at the normal male range; 
therefore, patients develop additional normal secondary sexual characteristics (eg, 
axillary and pubic hair).  Patients have NO breast development because testosterone 
binds to the breast androgen receptor and inhibits breast tissue proliferation.  Diagnosis 
in adolescents and adults is based on an elevated testosterone/DHT ratio.  Management 
is dependent on age and gender identity. 

…………… 

Patients with androgen insensitivity syndrome (AIS) have a defective androgen receptor, 
which prevents virilization during embryogenesis.  Fetuses have male internal genitalia 
(ie, testes) that produce testosterone but, due to peripheral testosterone resistance, do 



not develop male external genitalia.  Therefore, patients with AIS appear phenotypically 
female at birth.  However, in contrast to patients with 5-alpha-reductase deficiency, 
those with AIS have breast development at puberty as the defective androgen receptor is 
unable to inhibit breast tissue proliferation. 

Ovarian hyperthecosis can present in women with virilization; however, patients are 
typically postmenopausal and have bilaterally enlarged ovaries (not testes). 

Androgen insensitivity syndrome 

Pathophysiology • X-linked mutation in androgen receptor 

Clinical features 

• Genotypically male (46,XY karyotype) 
• Phenotypically female 
• Breast development (VS 5-αR deficiency) 
• Absent or minimal axillary & pubic hair 
• Female external genitalia 
• Absent uterus, cervix, & upper one-third of vagina 
• Cryptorchid testes 

Management 
• Gender identity/assignment counseling 
• Gonadectomy (malignancy prevention) 

Primary amenorrhea (absent menarche by age ≥15 with secondary sexual 
characteristics) and male-range testosterone levels can be due to androgen insensitivity 
syndrome (AIS).  Patients with AIS are genotypically male (46,XY) but phenotypically 
female due to a nonfunctioning androgen receptor. 

During fetal development, males with AIS have functioning cryptorchid testes that 
produce anti-Müllerian hormone (AMH) and testosterone.  AMH causes regression of the 
Müllerian structures (eg, uterus, cervix, upper third of the vagina); therefore, female 
internal genitalia do not develop.  Although testosterone is produced, the 
nonfunctioning androgen receptor on male reproductive structures (eg, Wolffian ducts, 
urogenital sinus) prevents male external genitalia (eg, penis, prostate) development and 
patients default to female external genitalia (eg, shortened lower two-thirds of the 
vagina). 

At puberty, testosterone increases to the pubertal male range and is aromatized into 
estrogen, resulting in breast development and tall stature.  Minimal to no axillary or 
pubic hair development occurs due to peripheral androgen resistance.  Diagnosis is with 
karyotype analysis, and management includes a prophylactic gonadectomy due to the 
increased risk of testicular cancer associated with cryptorchidism. 

……….. 

Genotypically male (46,XY) patients with 5-alpha-reductase deficiency cannot convert 
testosterone to dihydrotestosterone and appear phenotypically female at birth.  In 
contrast to AIS, patients with 5-alpha-reductase deficiency develop virilization at 
puberty (eg, clitoromegaly) and have no breast development. 



Sertoli-Leydig cell tumors are a type of sex cord–stromal ovarian tumor that produces 
high testosterone levels.  Patients can have amenorrhea; however, they typically have 
concomitant virilization (eg, clitoromegaly) and a large adnexal mass. 

A transverse vaginal septum can cause amenorrhea, but such patients have female 
internal genitalia (ie, uterus) and female-range testosterone levels. 

AIS is an X-linked 
recessive condition in 
which genotypically male 
(46,XY karyotype)patients 
have nonfunctioning 
androgen receptors that 
cause peripheral 
androgen 
resistance.  These 
patients have functioning 
testes, resulting in the 
characteristic fetal and 
pubertal development 
associated with AIS. 

During fetal AIS 
development, the testes 
produce anti-Müllerian 
hormone (AMH) and 
testosterone.  AMH acts 
on Müllerian structures 
(ie, uterus, upper one-
third of vagina) and 
causes their 
regression.  In contrast, 
testosterone has no 
activity on peripheral 
tissues, and male external 

genitalia (eg, penis, prostate) do not develop, defaulting to female external genitalia (eg, 
lower two-thirds of vagina).  Therefore, these patients appear phenotypically female at 
birth. 

Pubertal patients with AIS typically have primary amenorrhea (ie, no uterus and a blind 
vaginal pouch) and some secondary sexual characteristic development.  Although the 
testes produce normal male pubertal-range testosterone levels, patients have no acne 
and minimal to no axillary and pubic hair due to peripheral androgen 
resistance.  However, the increased testosterone is aromatized to estrogen and results 
in breast development and tall stature. 

…….. 



Patients with Klinefelter 
syndrome (47,XXY) can have breast 
development (ie, gynecomastia), tall 
stature, and minimal body 
hair.  However, they have a penis and 
small, descended testes 
(ie, hypogonadism). 

Patients with a 47,XYY karyotype appear 
phenotypically male and develop 
nodulocystic acne at puberty.  They 
require neurodevelopmental evaluation 
due to the increased incidence of 
learning disabilities, behavioral 
problems, and developmental delay. 

Normal internal genitalia, external virilization (eg, clitoromegaly), and undetectable 
serum estrogen levels in a female patient are consistent with a diagnosis of aromatase 



deficiency. This rare enzyme deficiency first manifests in utero with the inability of the 
placenta to convert androgens into estrogens, leading to a transient masculinization of 
the mother that resolves after delivery. At birth, female infants have normal internal 
genitalia and ambiguous external genitalia due to high levels of gestational androgens. In 
adolescence, patients have delayed puberty, osteoporosis, undetectable estrogen levels 
(eg, no breast development), and high concentrations of gonadotropins that result in 
polycystic ovaries. 

………… 

Female patients with classic congenital adrenal hyperplasia (CAH; ie, 21-hydroxylase 
deficiency) present at birth with ambiguous external genitalia and normal internal female 
reproductive organs (eg, uterus, ovaries); however, they also typically have electrolyte 
abnormalities (eg, hyponatremia).  Patients with nonclassic (late-onset) congenital 
adrenal hyperplasia can present with primary amenorrhea and virilization at puberty; 
however, they do not have ambiguous genitalia at birth. 

Kallmann syndrome is an X-linked abnormality characterized by hypogonadotropic 
hypogonadism with anosmia.  Patients have delayed puberty but, LH and FSH levels are 
low or absent. 

McCune-Albright syndrome is marked by the triad of café au lait spots, polyostotic 
fibrous dysplasia, and autonomous endocrine hyperfunction.  The most common 
endocrine feature is gonadotropin-independent precocious puberty.  Thus, patients have 
early puberty in contrast to the ambiguous genitalia and delayed menarche in 
aromatase-deficient patients. 

Ovarian hyperthecosis is a cause of virilization but is typically diagnosed in 
POSTmenopausal women.  Patients with this condition also typically have signs of insulin 
resistance (eg, hyperglycemia, acanthosis nigricans) and low/normal LH and FSH 
levels.  Typical ultrasound findings are solid-appearing, enlarged ovaries rather than 
multiple cysts. 

DYSPAREUNIA 
Genito-pelvic pain/penetration disorder 

Risk factors 
• Sexual trauma 
• Lack of sexual knowledge 
• History of abuse 

Clinical features 
• Pain with vaginal penetration 
• Distress/anxiety over symptoms 
• No other medical cause 

Treatment 
• Desensitization therapy 
• Kegel exercises 

Genito-pelvic pain/penetration disorder, previously known as vaginismus, is 
characterized by pain on and an aversion to attempted vaginal penetration.  Genito-
pelvic pain/penetration disorder may be limited to primarily a sexual context or include 
pain with tampon insertion and gynecologic examinations.  This condition causes 



psychological distress and may have an identifiable cause, such as a history of vaginal 
trauma.  The condition is underreported due to significant patient anxiety and avoidance 
of examinations.  Examination differentiates it from other pathologies (eg, infectious 
vaginitis, vulvodynia) but may be limited as patients often cannot tolerate speculum 
insertion.  Patients have no tenderness on external examination.  Treatment is aimed at 
relaxing the vaginal muscles and includes desensitization therapy and Kegel exercises. 

…………. 

Atrophic vaginitis may present with entry dyspareunia, thinning mucosa, and a narrowed 
vaginal introitus. 

Endometriosis may cause deep dyspareunia (eg, internal pelvic pain on penetration), but 
not insertional vaginal discomfort. 

Female sexual interest/arousal disorder describes a lack of interest in sexual 
activity.  Although couples may avoid intercourse, it is likely due to aversion from 
anticipated pain rather than a lack of interest. 

Localized provoked vulvodynia, formerly termed vestibulodynia, is pain to superficial 
touch on the vestibule.  Typically, there is an area of tenderness to touch on 
external examination.   

Pudendal neuralgia presents as superficial pain located at the vulva, perineum, and 
rectum (eg, pudendal nerve distribution).   

Sjögren syndrome 

Exocrine 
features 

• Keratoconjunctivitis sicca 
• Dry mouth, salivary hypertrophy 
• Xerosis 

Extraglandular 
features 

• Raynaud phenomenon 
• Cutaneous vasculitis 
• Arthralgia/arthritis 
• Interstitial lung disease 
• Non-Hodgkin lymphoma 

Diagnostic 
findings 

• Objective signs of decreased 
lacrimation (eg, Schirmer test) 

• Positive anti-Ro (SSA) &/or anti-La (SSB) 
• Salivary gland biopsy with focal lymphocytic 

sialoadenitis 
• Classification: primary if no associated 

CTD, secondary if comorbid CTD (eg, SLE, RA, 
scleroderma) 

CTD = connective tissue disease; RA = rheumatoid arthritis; SLE = systemic 
lupus erythematosus; SSA/SSB = Sjögren syndrome (antibody) A/B. 



Sjögren syndrome (SS) is an autoimmune disorder characterized by inflammation of the 
exocrine glands.  It can occur as an isolated phenomenon or as a manifestation of 
another autoimmune disease (eg, rheumatoid arthritis).  Impaired function of salivary 
and other exocrine glands (eg, lacrimal glands) can produce sicca syndrome, 
characterized by generalized dryness of mucous membranes, leading to dry mouth with 
increased risk of dental caries, irritated/itchy eyes, and cough.  Dryness of the vaginal 
mucosa commonly causes dyspareunia. 

Extraglandular features of SS may include arthritis, Raynaud phenomenon, and 
cutaneous vasculitis.  SS can also cause manifestations along the entire respiratory tract, 
including: 

1. Nonallergic rhinitis,  
2. Bronchiectasis, 
3. Large and small airway disease with impaired mucociliary clearance, and  
4. Interstitial lung disease (ILD).   

In addition, SS is associated with a significant risk for non-Hodgkin lymphoma (NHL). 

………… 

Endometriosis causes deep dyspareunia but is unlikely in a patient 
without dysmenorrhea. 

Interstitial cystitis, also referred to as painful bladder syndrome, presents with chronic 
pelvic pain, urinary urgency, and dyspareunia.  

Vaginismus (eg, genitopelvic pain/penetration disorder) is dyspareunia due to muscle 
spasm that prevents vaginal penetration.  Pelvic examination demonstrates involuntary 
muscle contraction but may be limited as muscle spasm may prevent speculum entry. 

Vulvodynia, formerly termed vestibulodynia, is a cause of painful entry 
dyspareunia.  Physical examination shows pain to superficial touch of the vaginal 
vestibule rather than dryness. 



LABIAL 
ADHESIONS 

A patient has thin, fused labia minora due to labial adhesions.  This condition is most 
commonly seen in prepubertal girls due to low estrogen production.  Inflammation from 
poor hygiene, infection (eg, vaginitis), irritation 
(eg, diaper rash), or trauma (eg, straddle 
injury) also contributes to the development of 
adhesions. 

Labial adhesions can be partial (involving a 
portion of the labia) or complete.  Partial 
adhesions, are often asymptomatic; however, 
some individuals may experience vaginal pain 
or pulling.  Adhesions covering the urethral 
meatus can also cause an abnormal urinary 
stream and an increased risk for recurrent 
urinary tract infections due to urine 
accumulation. 

Although mild, asymptomatic adhesions require no treatment, topical estrogen is first-
line therapy for those with symptoms. 

……………. 

Candida vulvovaginitis presents with a beefy-red rash on the vulva as well as vaginal 
pruritis and discharge.  Although patients with repeated yeast infections are more prone 
to labial adhesions, it is unlikely in a patient with no rash or vaginal discharge. 

Contact dermatitis and lichen sclerosus are types of skin inflammation that can 
predispose to labial adhesions.  However, contact dermatitis presents with a pruritic, 
erythematous rash, and lichen sclerosus is characterized by hypopigmented 
labial lesions.  



Pinworm infection typically 
presents in school-age 
children with perianal 
itching, particularly at 
night.  Although pinworms 
can cause vulvovaginitis in 
some cases, labial fusion is 
not associated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Urethral 
prolapse presents 
in prepubertal 
girls with 
inflamed, friable 
tissue in a donut 
shape at the 
urethral meatus.  

 

 

 

 

 

 



HELLP SYNDROME HELLP syndrome (hemolysis, elevated liver enzymes, low platelet count) is a life-
threatening pregnancy complication that may be a severe type of preeclampsia. 

HELLP syndrome is thought to result from abnormal placentation, triggering systemic 
inflammation and activation of the coagulation system and complement 
cascade.  Circulating platelets are rapidly consumed, and microangiopathic hemolytic 
anemia (MAHA) is particularly detrimental to the liver.  The resulting hepatocellular 
necrosis and thrombi in the portal system cause elevated liver enzymes, liver swelling, 
and distension of the hepatic (Glisson) capsule.  MAHA causes increased bilirubin 
production (indirect hyperbilirubinemia) and red blood cell fragments on blood smear. 

………….. 

Acute fatty liver of pregnancy (AFLP) can cause acute hepatic failure in the third 
trimester or early postpartum period.  Most patients will have a prolonged prothrombin 
time and partial thromboplastin time, hypoglycemia, and encephalopathy.  However, 
hemolysis, proteinuria and thrombocytopenia are more suggestive of HELLP syndrome. 

Viral infection (eg, hepatitis) can cause nausea, vomiting, abdominal pain, malaise, and 
elevated hepatic function enzymes as well as fever. 

Immune thrombocytopenic purpura is characterized by autoimmune platelet 
destruction.  Patients may have ecchymosis/petechiae and mucosal bleeding, but the 
peripheral smear may show decreased number of platelets that are variably sized but 
not hemolysis. 

Intrahepatic cholestasis of pregnancy manifests as generalized pruritus, 
hyperbilirubinemia, and transaminitis due to elevation of serum bile acid concentration 
from impaired bile acid flow.  It does not cause MAHA or thrombocytopenia. 

Preeclampsia is a risk factor for abruptio placentae, which classically presents with 
vaginal bleeding, excruciating abdominal/pelvic pain, and uterine tenderness/rigidity.   

HELLP syndrome (hemolysis, elevated 
liver enzymes, low platelet count) 
is life-threatening and associated with 
numerous complications (eg, 
eclampsia, acute respiratory distress 
syndrome [ARDS], disseminated 
intravascular coagulation 
[DIC], prematurity). Treatment of 
HELLP syndrome begins with 
stabilization of the patient, which 
typically includes the administration of 
antihypertensive medication and/or 
magnesium for seizure 

prophylaxis.  After maternal stabilization, delivery is the only definitive treatment. 

Delivery should occur promptly at >34 weeks gestation or at any gestational age 
with abnormal fetal testing or severe or worsening maternal status. If the illness is 
severe and affecting multiple organs, the fetus should be delivered expediently. 



…………… 

Ursodeoxycholic acid is used to treat intrahepatic cholestasis of pregnancy and has no 
role in the treatment of HELLP syndrome. 

Amniocentesis to determine fetal lung maturity is used when it will aid delivery 
planning. The risks of HELLP syndrome are greater than those of delaying delivery prior 
to lung maturity. 

Plasmapheresis removes pathogenic autoantibodies in patients with thrombotic 
thrombocytopenic purpura but is not indicated in the treatment of HELLP syndrome. 

HELLP-associated coagulation disturbances are corrected spontaneously after 
delivery.  Prophylactic transfusion can be considered for platelets <20,000/mm3.  For 
cesarean delivery, preoperative platelet transfusion can be considered for 
platelets <40,000/mm3. 

…………. 

Extra info - UpToDate: 

- Preeclampsia is not an indication for cesarean delivery. Most patients with 
preeclampsia with or without severe features can be delivered vaginally. 
Cesarean should be reserved for usual obstetric indications.  

- Antihypertensive therapy is indicated for treatment of persistent severe 
hypertension (defined as systolic blood pressure ≥160 mmHg and diastolic blood 
pressure ≥110 mmHg) to prevent stroke; it does not prevent eclampsia. 
Antihypertensive therapy to control mild hypertension does not alter the course 
of preeclampsia or diminish perinatal morbidity or mortality, and should be 
avoided in most patients.  
- For women with early preterm (<34 weeks) and late preterm (34+0 to 36+6 
weeks) preeclampsia without features of severe disease, we suggest expectant 
management with delivery when the pregnancy has reached 37+0 weeks of 
gestation (Grade 2C). Earlier delivery is indicated for standard obstetric 
indications (eg, nonreassuring fetal testing, preterm premature rupture of 
membranes).  
 
-  Expectant management of women with preeclampsia without features of severe 
disease consists of frequent laboratory monitoring (platelet count, liver and renal 
function tests), assessment of maternal blood pressure and symptoms, and 
evaluation of fetal growth and well-being. In most patients, antihypertensive 
therapy is not indicated for systolic blood pressure <160 mmHg or diastolic blood 
pressure <110 mmHg.  
 
- For women with a viable fetus and preeclampsia <34+0 weeks of gestation, we 
recommend a course of antenatal glucocorticoids (betamethasone) (Grade 1A). 
Use of steroids at 34 to 36 weeks is controversial. 
 

https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=OBGYN/6825
https://www.uptodate.com/contents/betamethasone-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/grade/1?title=Grade%201A&topicKey=OBGYN/6825


- For women with preeclampsia and features of severe disease, we recommend 
intrapartum and postpartum seizure prophylaxis (Grade 1A). The benefit of 
seizure prophylaxis is less clear in women without severe hypertension or 
preeclampsia symptoms; however, we also suggest intrapartum and postpartum 
prophylaxis for these women (Grade 2B). We recommend the use of magnesium 
sulfate as a first-line agent for seizure prophylaxis in preeclampsia (Grade 1A).  
 
- We give a loading dose of 6 g magnesium sulfate intravenously over 15 to 20 
minutes followed by 2 g/hour as a continuous infusion. The maintenance dose is 
only given when a patellar reflex is present (loss of reflexes is the first 
manifestation of symptomatic hypermagnesemia), respirations exceed 12 
breaths/minute, and urine output exceeds 100 mL over four hours.  
 
- The maintenance dose (but not the loading dose) should be adjusted in women 
with renal insufficiency.  
 
- Magnesium toxicity is uncommon in women with good renal function. Toxicity is 
related to serum magnesium concentration: loss of deep tendon reflexes occurs 
at 7 to 10 mEq/L (8.5 to 12 mg/dL or 3.5 to 5.0 mmol/L), respiratory paralysis at 
10 to 13 mEq/L (12 to 16 mg/dL or 5.0 to 6.5 mmol/L), cardiac conduction is 
altered at >15 mEq/L (>18 mg/dL or >7.5 mmol/L), and cardiac arrest occurs at 
>25 mEq/L (>30 mg/dL or >12.5 mmol/L).  
 
- Clinical assessment for magnesium toxicity should be performed every one to 
two hours. We obtain serum magnesium levels every six hours as an adjunct to 
clinical assessment in patients who have a seizure while receiving magnesium 
sulfate, clinical signs/symptoms suggestive of magnesium toxicity, or renal 
insufficiency.  
 
- Calcium gluconate 15 to 30 mL of a 10 percent solution intravenously over 2 to 5 
minutes is administered to women with cardiac arrest or severe cardiac toxicity 
related to hypermagnesemia. A starting dose of 10 mL of a 10 percent solution is 
used for patients with less severe but life-threatening cardiorespiratory 
compromise.  
 
- Fluid balance should be monitored closely to avoid excessive administration, 
which can lead to pulmonary edema. A maintenance infusion of a balanced salt or 
isotonic saline solution at approximately 80 mL/hour is often adequate. Oliguria 
that does not respond to a modest trial of increased fluids (eg, a 300 mL fluid 
challenge) suggests renal insufficiency and should be tolerated to reduce the 
potential for iatrogenic pulmonary edema. 
 

https://www.uptodate.com/contents/grade/1?title=Grade%201A&topicKey=OBGYN/6825
https://www.uptodate.com/contents/grade/5?title=Grade%202B&topicKey=OBGYN/6825
https://www.uptodate.com/contents/magnesium-sulfate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/magnesium-sulfate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/grade/1?title=Grade%201A&topicKey=OBGYN/6825
https://www.uptodate.com/contents/magnesium-sulfate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/magnesium-sulfate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/magnesium-sulfate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link
https://www.uptodate.com/contents/calcium-gluconate-drug-information?search=preeclampsia+treatment&topicRef=6825&source=see_link


- There is an increased risk of preeclampsia recurrence in subsequent 
pregnancies. Early-onset preeclampsia with severe features has a higher risk of 
recurrence than milder disease with onset at term.  
 
- The American Heart Association (AHA) considers a history of preeclampsia or 
pregnancy-induced hypertension a major risk factor for development of 
cardiovascular disease (coronary heart disease [CAD], stroke, and heart failure). 
Routine well-woman care should include assessment of cardiovascular risk 
factors, including history of pregnancy-related hypertension, with appropriate 
patient monitoring and risk reduction interventions, when indicated. 

PELVIC ORGAN 
ROLAPSE/PELVIC 

RELAXATION 

Pelvic organ prolapse 

Definitions 

• Cystocele - bladder 
• Rectocele - rectum 
• Enterocele - small intestine 
• Procidentia 
• Apical prolapse - uterus, vaginal vault 

Risk factors 

• Obesity 
• Multiparity 
• Hysterectomy 
• Postmenopausal age (PoMP) 

Clinical presentation 

• Pelvic pressure 
• Obstructed voiding 
• Urinary retention 
• Urinary incontinence 
• Constipation 
• Fecal urgency, incontinence 
• Sexual dysfunction 

Management 

• Weight loss 
• Pelvic floor exercises 
• Vaginal pessary 
• Surgical repair 



Uterine procidentia is a form of pelvic organ prolapse (POP) in which the uterus and 
anterior and posterior vaginal walls herniate 
through the vagina.  POP occurs due to weakened 
pelvic support and increased intraabdominal 
pressure, which are exacerbated by increasing 
parity, obesity, and advancing age.  Typical 
symptoms include vaginal pressure and a bulging 
mass that increase with Valsalva 
maneuver.  Posterior prolapse and rectal 
involvement lead to difficulty with 
defecation.  POP may be asymptomatic and does 
not require treatment.  However, when patients 
have symptoms such as pelvic pressure, bowel-
bladder dysfunction, sexual dysfunction, or tissue damage (eg, erosions), treatment is 
indicated. 

Patients with symptomatic POP can be treated with either surgical or nonsurgical 
management, and both are equally efficacious.  Therefore, treatment strategy is 
dependent on patient 
preference and surgical risk 
assessment.  If the patient is 
a poor surgical candidate 
(e.g., due to her age, obesity, 
class III heart failure, and 
poorly controlled diabetes 
mellitus, she would be better 
managed with the 
nonsurgical option of 
a pessary fitting, which helps 
support the prolapsing pelvic 
organs and restore normal 
anatomy.  The majority of 
patients using a pessary have 
resolution of prolapse and 
bowel and 
bladder symptoms. 

…………. 

Hormone replacement therapy may be used to treat vaginal atrophy (unless 
contraindicated) and heal erosions but does not correct pelvic organ prolapse.   

Pelvic floor muscle exercises work to strengthen these muscles and help with stress 
incontinence and mild pelvic organ prolapse.  Complete herniation of the uterus requires 
mechanical correction (eg pessary or surgery). 



Pelvic organ prolapse is a common gynecologic condition that occurs due to the 
herniation of pelvic organs (eg, bladder, uterus, rectum) through the vagina.  Risk factors 
for prolapse include multiparity, postmenopausal age, hysterectomy, and obesity.  These 
result in weakened connective tissue, decreased muscle tone, and increased 
intraabdominal pressure, all of which contribute to the prolapsing structures. 

Symptoms include pelvic pressure, voiding dysfunction (eg, urinary retention, difficulty 
initiating stream, incontinence), and bowel dysfunction (constipation, fecal 
incontinence).  Patients often report having to reduce the herniated vaginal mass (eg, 
"splinting") to void or defecate.  Pelvic examination with vaginal wall prolapse after 
hysterectomy typically reveals a vaginal mass that increases in size with the Valsalva 
maneuver.  Examination also stages the extent of individual organ descent and guides 
management.  Treatment of pelvic organ prolapse includes weight loss, pelvic floor 
muscle exercises, and vaginal pessary placement or surgical repair.  

Typical question description: “Pelvic examination shows a protruding soft, nontender 
mass at the level of the hymen that descends past the introitus with the Valsalva 
maneuver, which does not cause leakage of urine”. 

…………… 

Intrinsic sphincter deficiency, a form of stress urinary incontinence, causes involuntary 
leakage and loss of urine with the Valsalva maneuver.  Patients have no urinary retention 
or any difficulty initiating micturition. 

Ovarian cancer metastasis typically presents as an abdominal, rather than vaginal, mass 
and may cause urinary symptoms (eg, frequency) due to mass effect of the tumor 
compressing the bladder.  This diagnosis is unlikely with a lack of ascites. 

Urethral diverticulum may present with dysuria and postvoid dribbling, but not urinary 
retention or pelvic pressure.  A pelvic examination typically reveals a tender, anterior 
vaginal wall mass with expression of urine or pus. 

Urinary tract infection can present with the sensation of incomplete bladder emptying 
but typically also includes dysuria, hematuria, and an abnormal urinalysis. 

WOUND 
DEHISCENCE AND 

EVISCERATION 

A postoperative patient has acute confusion (eg, inability to answer questions) and 
agitation (eg, pulling on lines) consistent with altered mental status (AMS) (eg, delirium) 
after a vaginal hysterectomy.  Older patients are at higher risk of postoperative delirium 
due to anesthesia sensitivity; however, the onset of postoperative delirium is typically 
immediately after a procedure.  In contrast, this patient has developed acute 
decompensation after being previously stable and therefore requires evaluation for 
another precipitating cause of AMS. 

The most likely cause of AMS in this patient is hemorrhagic shock due to postoperative 
intraabdominal bleeding from her total abdominal hysterectomy with staging, which can 
be associated with large-volume blood loss and continued postoperative bleeding from 
friable malignant tissue.  This can lead to dissection of the surgical planes by the 
accumulating blood and subsequent overflow through the incision site, as evidenced 
by the blood-soaked dressing and blood leaking between incisional staples.  Large-



volume blood loss eventually leads to hemorrhagic shock (eg, hypotension, tachycardia) 
and decreased end organ perfusion (eg, AMS). 

Patients with suspected significant intraabdominal bleeding require resuscitation 
and urgent laparotomy. 

…………… 

Extreme glucose level abnormalities (eg, hypoglycemia, hyperosmolar hyperglycemic 
state) can cause altered mental status.  In contrast, a blood glucose level of 150 mg/dL is 
unlikely to precipitate delirium. 

Opiates (eg, hydromorphone infusion) may precipitate delirium, particularly in elderly 
postoperative patients.  However, opiates typically cause bradycardia, decreased 
respiratory rate, and sedation. 

A CT scan of the head with and without contrast can be used to diagnose an acute stroke 
causing AMS.   

MENOPAUSE Menopause occurs at a median age 
of 51 and is due to decreased 
estrogen production. It can present 
with sleep disturbance, worsening 
fatigue, and hot flashes, as in this 
patient. Painful intercourse due to 
vaginal dryness is also common. 
Diagnosis is usually clinical; on 
examination, vaginal atrophy (ie, 
pale, narrowed introitus) may be 
present due to hypoestrogenism. 

Management of menopausal 
symptoms depends on the severity 
of vasomotor symptoms (ie, hot 
flashes). Mild hot flashes that do 
not interfere with daily activities are 
managed with lifestyle 
modification (eg, wearing layers, 
weight loss). In contrast, patients 
with moderate to severe 

vasomotor symptoms (eg, awakening with sheets soaked in sweat) may benefit from 
pharmacotherapy. 

In patients with no contraindications to estrogen, menopausal hormone therapy (MHT) 
is first-line treatment. 

• Patients with an intact uterus require estrogen-plus-progesterone MHT (eg, 
estrogen-progestin pills), which decreases the risk of endometrial cancer 
associated with unopposed estrogen. 

• In contrast, patients without a uterus (eg, prior hysterectomy) can 
receive estrogen-only MHT (eg, transdermal estrogen patch), which is preferred 



in these patients because estrogen-plus-progesterone MHT has a small increased 
risk of breast cancer with long-term (>3-5 years) use. 

………………. 

In patients with contraindications to estrogen (eg, breast cancer, venous 
thromboembolism), second-line treatment for vasomotor symptoms is paroxetine, a 
SSRI that is typically well tolerated.  In patients who have no relief from paroxetine or 
who cannot take paroxetine (eg, current tamoxifen use), clonidine or gabapentin may be 
used.  However, these medications can be associated with intolerable side effects, 
including hypotension (clonidine) and headache/dizziness (gabapentin). 

Menopause 

Clinical features 

• Vasomotor symptoms 
• Oligomenorrhea/amenorrhea 
• Sleep disturbances 
• Decreased libido 
• Depression 
• Cognitive decline 
• Vaginal atrophy 

Diagnosis 
• Clinical manifestations 
• ↑ FSH 

Treatment 
• Topical vaginal estrogen 
• Systemic hormone replacement therapy 

A patient has vasomotor symptoms (eg, hot flashes or "night sweats"), insomnia, and 
irregular menses that are consistent with either menopausal transition or 
hyperthyroidism.  Menopause and thyroid disorders can present with overlapping 
clinical manifestations, and both are common in women age 40-50.  Other symptoms of 
hyperthyroidism include heat intolerance, tremor, weight loss, hyperreflexia, diarrhea, 
hypertension, and palpitations.  Patients with symptoms concerning for hyperthyroidism 
should be evaluated with a serum TSH level. 

Menopause is defined as absent menses for 12 months.  Menopausal transition and 
initial symptoms may begin a few years before the final menstrual period and commonly 
occur at age >45.  During menopause, the circulating estrogen level decreases, resulting 
in a decrease in the feedback inhibition on the hypothalamic-pituitary axis.  This results 
in an elevated serum FSH level, which can help confirm the diagnosis of 
menopause.  Vasomotor symptoms may be treated with hormone replacement therapy 
after a thyroid etiology is excluded. 

………………… 

Measurement of 24-hour urinary catecholamines can be used to diagnose 
pheochromocytoma, an uncommon cause of night sweats and hypertension.  Other 



symptoms of pheochromocytoma, including tachycardia, palpitations, and weight loss 
consistent with adrenergic hyperstimulation. 

Urine toxicology screen identifies illicit drugs (eg, cocaine) that can cause diaphoresis and 
insomnia.  These substances have no associated menstrual irregularities.  

Menopause can be diagnosed clinically in women over age 45 with a 12-month history of 
amenorrhea without other physiologic causes.   

Menopause, absent menses for 12 months, occurs at a median age of 51 when the loss 
of ovarian function leads to hypoestrogenemia and its sequelae: vasomotor symptoms 
(eg, hot flashes, night sweats, sleep disturbances), vulvovaginal atrophy, and 
osteoporosis.  Management of hot flashes depends on symptom severity and patient risk 
factors.  Patients with mild symptoms that do not interfere with daily activities are 
managed with lifestyle modification (eg, wearing layers, weight loss).  Severe hot flashes 
typically require pharmacologic therapy, and hormone replacement therapy (HRT) is the 
first-line treatment. 

The only current indication for HRT is vasomotor symptoms in women age <60 who have 
undergone menopause within the past 10 years.  HRT was previously used for chronic 
disease prevention, but it is no longer recommended in the prevention of coronary heart 
disease or osteoporosis due to the associated risks of HRT (eg, 
thromboembolism).  Contraindications to HRT include a personal history of coronary 
heart disease, thromboembolism, transient ischemic attack or stroke, breast cancer, and 
endometrial cancer.  Patients with contraindications to HRT are typically managed with 
nonhormonal therapy (eg, selective serotonin reuptake inhibitors). 

……………. 

HRT is not indicated for endometrial cancer risk reduction.  The estrogen component of 
HRT treats menopausal symptoms, but if unopposed (ie, no progesterone), it can result 
in endometrial proliferation and hyperplasia.  Therefore, in patients with a uterus, HRT 
with a progestin component is required for endometrial protection. 

POI/POF 
Primary ovarian insufficiency 

Clinical features 

• Amenorrhea at age <40 
• Hypoestrogenic symptoms (eg, hot flashes) 
• ↑ FSH 
• ↓ Estrogen 

Major causes 

• Turner syndrome (45,XO) 
• Fragile X syndrome (FMR1 premutation) 
• Autoimmune oophoritis 
• Anticancer drugs 
• Pelvic radiation 
• Galactosemia 

Management • Estrogen therapy (with progestin if intact uterus) 



FMR1 = fragile X mental retardation 1. 

A patient has secondary amenorrhea (lack of menses ≥6 months in a patient with 
previously irregular cycles) and an elevated FSH levelsuggestive of ovarian 
failure.  In women age <40, this is consistent with the diagnosis of primary ovarian 
insufficiency (POI).  In POI, the lack of ovarian function results in low estrogen levels, 
evidenced by a lack of withdrawal bleeding after a progesterone stimulation 
challenge.  In these patients, the low estrogen levels limit endometrial proliferation; 
therefore, there is no endometrium to slough off with progesterone stimulation. 

POI is common in women who are fragile X syndrome (FMR1 gene) premutation 
carriers (ie, those with 50-200 CGG repeats).  These women often have associated 
neurobehavioral clinical features (eg, generalized anxiety disorder, autism) and a family 
history of fragile X syndrome.  This premutation causes an FMR1 mRNA overexpression, 
which is hypothesized to have a cytotoxic effect on ovarian primordial follicles and result 
in accelerated follicle depletion.  Due to this association, women with ovarian failure at 
age <40 and no other obvious cause for POI (eg, Turner syndrome) are tested 
for FMR1 gene mutations. 

Management of POI includes estrogen-containing therapy to reduce the risk of 
comorbidities associated with low estrogen levels (eg, osteoporosis, 
cardiovascular disease). 

………… 

Intrauterine adhesions (Asherman syndrome) can cause secondary amenorrhea in 
patients who undergo intrauterine procedures (eg, suction curettage) due to 
endometrial damage and fibrous tissue formation.  Patients with intrauterine adhesions 
have no withdrawal bleeding on a progesterone challenge; however, they have normal 
FSH levels. 

Levonorgestrel-releasing intrauterine devices (IUDs) can cause amenorrhea by thinning 
the endometrium.  In contrast, copper-releasing IUDs can cause heavy menstrual 
bleeding and dysmenorrhea.  FSH levels are normal in both. 

 
 

GnRH FSH 
Estrogen 

Hypothalamic hypogonadism ↓ ↓ ↓ 

Primary ovarian insufficiency ↑ ↑ ↓ 

Polycystic ovary syndrome ↑ Normal ↑ 

Normal ovulation   Normal Normal Normal 

Exogenous estrogen use ↓ ↓ ↑ 

Primary ovarian insufficiency (POI), a form of hypergonadotropic hypogonadism, is the 
cessation of ovarian function at age <40.  The condition is characterized by amenorrhea 
or oligomenorrhea and symptoms of decreased estrogen (eg, hot flashes, fatigue).  Initial 



presentation is with irregular menses or infertility.  Patients typically have a history of an 
autoimmune disorder (eg, hypothyroidism) or Turner syndrome.  The decreased ovarian 
function results in low estrogen levels; this prevents the physiologic negative feedback 
mechanism, thereby causing increased levels of GnRH and FSH at the level of the 
hypothalamus and pituitary, respectively.  Infertility treatment for POI consists of either 
in vitro fertilization or oocyte/embryo donation. 

…………. 

Polycystic ovary syndrome (PCOS) causes infertility by anovulation.  Patients with PCOS 
have elevated GnRH, normal FSH, and elevated estrogen.  In patients with PCOS, these 
occur due to increased peripheral conversion of androgens to estrone.  This leads to 
persistently elevated (ie, continuous high-frequency pulses) GnRH levels at the 
hypothalamus, which causes a preference for LH production (and normal to decreased 
FSH levels) at the pituitary.  These patients typically have a history of irregular menses, 
obesity, and signs of hyperandrogenism (eg, hirsutism, acne).  Physical examination may 
show bilaterally enlarged ovaries. 

VAGINAL 
ATROPHY 

Genitourinary syndrome of menopause 

Symptoms 

• Vulvovaginal dryness, irritation, pruritus 
• Dyspareunia 
• Vaginal bleeding 
• Urinary incontinence, recurrent urinary tract infection 
• Pelvic pressure 

Physical examination 

• Narrowed introitus 
• Pale mucosa, ↓ elasticity, ↓ rugae 
• Petechiae, fissures 
• Loss of labial volume 

Treatment 
• Vaginal moisturizer & lubricant 
• Topical vaginal estrogen 

Genitourinary syndrome of menopause (or atrophic vaginitis) is the result of a 
physiologic decline in estrogen production from depleted ovarian follicles.  Low estrogen 
levels cause diminished blood flow and decreased collagen and glycogen production in 
the vulvovaginal tissues that result in the loss of epithelial elasticity and subsequent 
atrophy.  The atrophic urogenital epithelium becomes thin, dry, and easily denuded, 
making it more susceptible to injury (eg, trauma, infection).  Therefore, even minimal 
tissue manipulation (eg, wiping with toilet paper) can cause vestibular fissures and 
vaginal petechiae, leading to vulvar or vaginal bleeding. 

Physical examination shows sparse pubic hair, loss of vaginal rugae, pallor, and a 
shortened vagina (eg, cervix flush with vaginal wall).  The diagnosis is made clinically; 
however, an elevated vaginal pH ≥5 may help confirm the hypoestrogenic state because 
reduced glycogen production reduces normal vaginal lactobacilli activity.  Treatment 
includes vaginal moisturizers and vaginal estrogen. 

…………….. 



Malignant proliferation of the endometrium (eg, endometrial cancer) is a cause of 
postmenopausal bleeding. Obesity (BMI ≥30 kg/m2) increases endometrial cancer risk, 
this diagnosis is unlikely with a thin endometrium (≤4 mm) on ultrasound. 

Overgrowth of anaerobic vaginal flora (eg, Gardnerella vaginalis) leads to bacterial 
vaginosis and an elevated vaginal pH (eg, >4.5).  However, bacterial vaginosis has a gray, 
malodorous vaginal discharge with no associated vaginal bleeding, fissures, or petechiae. 

Vaginal intraepithelial neoplasia (VIN) is typically associated with human papillomavirus 
infection and concurrent 
cervical dysplasia.  When 
symptomatic, it presents with 
abnormal vaginal bleeding 
and discharge. 

Vulvar epithelial plaque 
formation 
describes lichen sclerosus, 
which typically presents with 
vulvar pain, pruritus, and 
wrinkled white plaques 
on examination. 

Both age-related ovarian follicle depletion (ie, menopause) and surgical removal of the 
ovaries (eg, bilateral salpingo-oophorectomy) result in an estrogen deficiency that 
affects the urogenital tissue and causes the associated urinary symptoms of atrophic 
vaginitis: 

• Decreased collagen, elasticity, and blood flow in the bladder trigone and urethra 
(which are estrogen-sensitive tissues) result in urogenital atrophy, which can 
induce urgency incontinence (urgency followed by immediate loss of urine), 
often causing wet undergarments and nocturia (as seen in this patient). 

• Decreased glycogen content results in loss of vaginal lactobacilli and an elevated 
vaginal pH, which increase the risk of recurrent urinary tract infections.  At the 
vulva, decreased glycogen content results in a thin, easily denuded vulvovaginal 
epithelium that causes dysuria when in contact with urine. 

Additional clinical features of atrophic vaginitis include reduced vulvar elasticity; labial 
retraction; and a smooth, nonrugated vaginal epithelium with areas of patchy 
erythema.  First-line treatment is with nonhormonal moisturizers and lubricants.  Vaginal 
estrogen is indicated in patients with no symptom relief or in those with 
severe symptoms. 

……………….. 

Chronic bladder pain syndrome (ie, interstitial cystitis) is an idiopathic bladder pain 
syndrome associated with urinary frequency and urgency.  Patients have bladder pain 
that worsens with filling and is relieved with emptying.  There is typically no associated 
urinary incontinence, making this diagnosis unlikely. 



Patients with overflow incontinence have a persistently full, distended bladder that 
causes continuous loss of urine (dribbling) due to incomplete bladder emptying (ie, high 
postvoid residual volume).   

Urethral hypermobility is a cause of stress urinary incontinence, which presents with 
intermittent urine loss with increased intraabdominal pressure (eg, cough, sneeze).  

Vesicovaginal fistula leads to continuous urine leakage through an abnormal connection 
from the bladder to the vagina, typically presenting within months after pelvic surgery 
(eg, hysterectomy).  

A patient has atrophic vaginitis (or the genitourinary syndrome of menopause) from 
medically-induced menopause due to radiation and chemotherapy treatment for cervical 
cancer resulting in ovarian follicle depletion.  Estrogen maintains the moisture, blood 
flow, and collagen content (eg, elasticity, turgor) of the vulvovaginal tissues (eg, vagina, 
vulva, urethra).  Patients with low estrogen levels eventually develop dryness 
and decreased blood flow and elasticity in these estrogen-dependent tissues. 

Symptoms of estrogen deficiency are due to thinning of the vulvar skin (eg, irritation), 
narrowing of the vaginal introitus (eg, dyspareunia), and loss of natural lubrication 
(eg, dryness).  Physical examination findings include pale, easily-denuded, 
retracted, atrophic vulvovaginal epithelium (eg, clitoral shrinkage).  First-line treatment 
includes over-the-counter lubricants or moisturizers.  Persistent or severe symptoms are 
treated with vaginal estrogen. 

……….. 

Lichen planus is a chronic, inflammatory skin dystrophy that results in glazed, brightly 
erythematous, vulvar lesions with a purple hue that may be overlaid by white reticular 
lines (ie, Wickham striae). 

Vulvar intraepithelial neoplasia (VIN) creates asymptomatic or pruritic vulvar lesions, 
particularly in smokers.  VIN typically appears as raised, multifocal vulvar lesions (eg, 
white, erythematous, hyperpigmented),. 

Vulvodynia causes dyspareunia due to a sharp, burning pain on the vulvar vestibule often 
triggered by touch (eg, positive Q-tip test).  Patients may have vestibular erythema.  

Due to the proximity of the bladder to the vaginal epithelium, the bladder trigone and 
urethral epithelium may also atrophy, resulting in dysuria and urinary frequency 
(mimicking a urinary tract infection).  Patients typically have a pale, dry vagina with 
petechiae (due to easily denuded epithelium) and minimal vaginal discharge with a pH 
>4.5 (due to decreased lactic acid production from low glycogen content). 

The first-line management of atrophic vaginitis is vaginal moisturizers and lubricants.  In 
patients with no symptom improvement, treatment is with vaginal estrogen (eg, cream, 
tablet, ring), which increases blood flow and glycogen content to the 
vulvovaginal tissues. 

………………. 

Topical nystatin treats candida intertrigo, which can present with vulvar pruritis, 
particularly in patients with poorly controlled diabetes mellitus.  However, candida 



intertrigo typically presents with erythematous plaques with satellite lesions involving 
the inguinal folds. 

VULVAR 
CARCINOMA Vulvar cancer 

Etiology 
• Persistent HPV infection 
• Chronic inflammation 

Risk factors 

• Tobacco use 
• Vulvar lichen sclerosus 
• Immunodeficiency 
• Prior cervical cancer 
• VIN/CIN 

Clinical features 
• Vulvar pruritus 
• Vulvar plaque/ulcer 
• Abnormal bleeding 

Diagnosis • Biopsy 

HPV = human papillomavirus.  
VIN = vulvar carcinoma in situ 

Erythematous, friable plaque on the labium majus is concerning for vulvar squamous cell 
carcinoma.  A risk factor for the development of vulvar cancer is persistent human 
papillomavirus (HPV) infection, particularly with types 16 and 18, which are also 
associated with cervical cancer (e.g., a prior abnormal Pap tests).  While most HPV 
infections are transient, patients with either chronic tobacco use or immunodeficiency 
(eg, HIV) are less likely to clear the infection, resulting in dysplastic changes. 

Constant dysplastic changes over the vulvar squamous cells can result in 
a unifocal, friable plaque or ulcer, typically on the labia majora, that produces 
persistent vulvar irritation and/or pain.  Patients may also have intermittent 
bleeding and dyspareunia or an asymptomatic lesion found on routine 
examination.  Diagnosis is with vulvar biopsy, which evaluates for depth of invasion and 
determines management options. 

……. 

 Patients with condylomata acuminata are 
typically asymptomatic or have mild vulvar 
pruritis.  In contrast to,condylomata acuminata 
typically present with multiple lesions that are 
fungated or dome-shaped. 

Contact dermatitis may occur secondary to 
constant irritation from sanitary napkins; 
however, it typically does not cause a discrete, 
friable plaque. 



Vulvar lichen sclerosus lesions are typically multiple white papules that converge into 
plaques.  A single lesion is uncommon. 

Women with vulvovaginal atrophy typically have thinning of the skin and fusion of the 
labia majora. 

A unifocal, firm, white vulvar plaque is concerning for vulvar squamous cell cancer 
(SqCC).  A risk factor for vulvar cancer is lichen sclerosus (e.g.,  prior similar symptoms 
that resolved with corticosteroid cream).  Patients with chronic lichen sclerosus have 
continued inflammation and hyperplasia of the vulvar epithelium that can result 
in malignant transformation and development of a neoplastic lesion.  This lesion 
typically develops over the labia majora and can become pruritic, friable, and ulcerated. 

In patients with lesions concerning for malignancy, the best next step in management 
is vulvar biopsy, which distinguishes between benign (eg, lichen sclerosus) and 
neoplastic disease.  In those with neoplastic changes, biopsy further determines the 
depth of invasion and differentiates between noninvasive (ie, vulvar intraepithelial 
neoplasia) or invasive (ie, vulvar cancer) disease. 

If the patient's lesion is benign on biopsy and is a recurrence of lichen sclerosus, she can 
be retreated with high-dose corticosteroids.  However, if the lesion is neoplastic, 
additional management is indicated.  Patients with noninvasive disease can be treated 
with either medical therapy (eg, imiquimod) or laser ablative therapy.  Those with 
invasive disease require surgery (eg, wide local excision ± lymph node dissection) and 
possible chemoradiation. 



Vulvar lichen sclerosus is a chronic inflammatory disease common in postmenopausal 
women, particularly in those with an autoimmune disease (eg, type 1 diabetes 
mellitus).  In early stages of the disease, the vulva thins, causing hypopigmented (white) 
areas and increasing skin sensitivity that results in intense vulvar itching and 
burning (and associated erosions and excoriations).  Chronic irritation and scratching 
transform the thinned skin to thickened, white vulvar plaques (ie, lichenification), often 
with perianal skin thickening in a classic figure-eight pattern.  In severe cases, normal 
anatomic structures may be obliterated or atrophied, leading to loss of the labia 
minora and clitoral hood retraction, which can result in dyspareunia and urinary 
symptoms (eg, dysuria, nocturia).  Although lichen sclerosus can be clinically diagnosed, 
a vulvar punch biopsy is recommended to confirm the diagnosis and rule out vulvar 
cancer (which can occur in patients with prolonged or persistent lichen sclerosus). 

………… 

A potassium hydroxide preparation and yeast culture of skin scrapings are performed in 
patients with candida intertrigo.  Candida intertrigo is more common in patients with 
diabetes mellitus and causes vulvar pruritus; however, patients typically have red, 
erythematous lesions with associated satellite lesions that can extend to the inner thighs 
and groin. 

The genitourinary syndrome of menopause (also known as vulvovaginal atrophy) is 
caused by low estrogen levels; however, this condition is diagnosed clinically rather than 
by serum estrogen level measurement.  Vulvovaginal atrophy can cause vulvar pruritus 
and dyspareunia. 

Although lichen sclerosus causes chronic inflammation, it spares the vagina and does not 
increase the risk of these malignancies.  In addition, Pap testing is not recommended in 
women age >65 or in those who have had a hysterectomy and no prior abnormal 
Pap tests. 

The treatment of lichen sclerosus is aimed at improving symptoms (eg, vulvar pain and 
pruritus) and to possibly prevent further disease progression.  The first-line treatment is 
with superpotent topical corticosteroids (eg, clobetasol propionate), which decreases 
the chronic inflammation associated with lichen sclerosus.  In addition, continued topical 
corticosteroid therapy may also prevent disease progression to vulvar intraepithelial 
neoplasia or vulvar cancer.  Patients may also use topical emollients for daily 
symptom management. 

Vulvar lichen sclerosus 

Epidemiology 
• Prepubertal girls 

& perimenopausal or postmenopausal women 

Clinical features 

• Thin, white, wrinkled skin over the labia 
majora/minora; atrophic 
changes that may extend over 
the perineum & around the anus 

• Excoriations, erosions, fissures from severe pruritus 
• Dysuria, dyspareunia, painful defecation 



Workup 
• Punch biopsy of adult-onset lesions to exclude 

malignancy 

Treatment • Superpotent corticosteroid ointment 

Vulvar lichen sclerosus is a chronic, benign 
inflammatory disease common in 
postmenopausal women, particularly those 
with associated autoimmune disease (eg, 
alopecia areata).  In early stages of the disease, 
the thin, wrinkled vulvar skin results 
in hypopigmented areas and increased skin 
sensitivity that causes an intense pruritus with 
excoriations that are commonly associated with 
the disease.  Patients with lichen 
sclerosus often have perianal skin 
involvement in a figure-eight pattern that can 
result in painful defecation and anal fissures.  In 
severe cases, normal anatomic structures may 
be obliterated or atrophied, such as loss of 

the labia minora (blue arrow) and clitoral hood (red arrow), which can cause narrowing 
of the vaginal introitus and dyspareunia. 

Lichen sclerosus is diagnosed clinically; however, 
vulvar biopsy is recommended due to the 
association of lichen sclerosus with vulvar 
cancer.  Treatment is with high-potency topical 
corticosteroids (Topical clobetasol propionate or 
halobetasol propionate 0.05% for 6-12 weels 
followed by maintenance therapy two to three 
times per week if symptoms improve), which 
decreases inflammation, resolves symptoms, and 
reduces the risk of malignancy. Thickened 
hypertrophic plaques may respond best to 
intralesional corticosteroid therapy. In those in 
whom initial biopsy is deferred, biopsy is required 
if the lichen sclerosus is refractory to treatment. 

………… 

Atopic dermatitis (ie, eczema) can present with intense pruritus.  In contrast to leichen 
sclerosus, those with atopic dermatitis typically have erythematous papules and 
vesicles.  In addition, new-onset atopic dermatitis typically occurs in children age <5. 

Vulvar lichen planus is an autoimmune condition that typically presents with pruritic, 
purple plaques that are sometimes associated with thin, white striae around the labia 
and vulva (ie, Wickham striae). 



Lichen simplex chronicus occurs secondary to repetitive scratching.  Patients develop a 
hyperplastic response that causes thickened, leathery skin. 

A pinworm infection, although more common in children, can occur in adults and 
presents as intense nocturnal perianal pruritus.  Patients may have excoriations but no 
other associated lesions. 

Vulvovaginal atrophy (ie, genitourinary syndrome of menopause) can present with vulvar 
pruritus, thinned vulvar skin, and fusion of the labia minora that causes narrowing of the 
vaginal introitus.  Vulvovaginal atrophy does not commonly involve the perianal region.  

………………… 

Extra notes from UpToDate: 

DIFFERENTIAL DIAGNOSIS  

A variety of other disorders may be confused with vulvar LS. Therefore, we 
recommend diagnostic biopsy in adult patients. 

●Lichen planus – LS and lichen planus share several common features and 
may occur together on the vulva (picture below) [57]. Both disorders 
produce intense itching and loss of architecture, but lichen planus usually 

also involves the vagina (inflammation and 
synechiae), whereas the vagina usually is not 
affected by LS. A punch biopsy is required to 
make the diagnosis and review by a 
dermatopathologist is helpful, although the 
histologic findings may be similar to those seen 
in LS.  
 

 Vulvar lichen planus demonstrating loss of architecture, 

muddy white macules, and formation of vulvar synechiae 

causing superior and inferior restriction of the introitus. 

 

 

https://www.uptodate.com/contents/vulvar-lichen-sclerosus/abstract/57


●Lichen simplex chronicus – Lichen simplex chronicus, or squamous cell 
hyperplasia, does not denote a specific entity, but describes a nonneoplastic 
morphologic alteration of vulvar skin related to chronic irritation (Picture 
below). The histology consists of irregular thickening of the Malpighian layer 
of rete ridges (acanthosis), hyperkeratosis, and parakeratosis with a mid-

dermal inflammatory infiltrate. Lichen 
simplex chronicus is diagnosed when 
anatomic and clinical findings have 
excluded specific causes of 
hyperplastic epithelial changes, such 
as lichen sclerosus, psoriasis, lichen 
planus, eczema, seborrheic 
dermatosis, human papillomavirus 
(HPV) infection, 
and Candida infection.  

 
 
●Endogenous and exogenous dermatitis – Dermatitis of the vulva generally 
presents as vulvar itch and irritation, and clinical findings can range from 
diffuse erythema, scale, and fissuring to thick lichenification. The labia 
majora are commonly affected. Although the etiology classically has been 
divided into endogenous types of dermatitis (eg, seborrheic dermatitis and 
atopic dermatitis) and exogenous dermatitis (eg, contact irritant and allergic 
dermatitis), frequently the cause is multifactorial. Signs of atopic or 
seborrheic dermatitis are usually observed elsewhere on the skin. 
Dermatitis may be indistinguishable from early LS, in which case biopsy is 
indicated. 

●Vitiligo – Vitiligo produces whitening and can be 
confused with LS if other manifestations of LS are 
minimal (Picture on the left). The coexistence of 
vitiligo and vulvar LS has been reported [23,58].  
 
 
 
 
 
 
 

https://www.uptodate.com/contents/vulvar-lichen-sclerosus/abstract/23,58


 
●Mucous membrane pemphigoid – Mucous 
membrane pemphigoid, an uncommon bullous 
disease, should be considered, particularly if there is 
marked labial adhesion (Picture on the left). Biopsy 
will distinguish between LS and this disorder.  

 Erosions are present on the genital mucosa. 

 
 
 
 
 
 
 

●Anal fissures and hemorrhoids – LS with anal involvement is sometimes 
confused with anal fissures or hemorrhoids, leading to unnecessary surgery 
as management of anal LS is similar to that for vulvar LS (pic below).  

 Photograph of a chronic 

anal fissure in the posterior 

midline (arrow), which is the 

most common site of fissure 

formation. The raised edges 

and fibrotic appearance at 

the base of this fissure 

distinguish it from an acute 

anal fissure, which appears 

like a fresh laceration. 

 
 

●Candidiasis – Like vulvar LS, vulvovaginal 
candidiasis is characterized by chronic 
vulvar itching or burning (left pic) [56]. A 
wet mount is performed to look for hyphae. 
If the wet mount is negative, then culture 
is indicated.  
 

https://www.uptodate.com/contents/vulvar-lichen-sclerosus/abstract/56


 Erythematous labia in a patient with vulvovaginal candidiasis. 

 
 

●Psoriasis – Psoriasis can occur in genital locations and is 
pruritic, but usually appears red rather than white (left 
pic).  

 Erythematous and scaly plaques involving the labia majora and 

perineum in a patient with inverse psoriasis. 

 
 
 
 

 
●Estrogen deficiency – Estrogen deficiency secondary 
to menopause or premature ovarian failure can lead 
to a thinned epidermis and labial adhesion, as well as 
dyspareunia (left pic). These changes should respond 
to topical estrogen within two weeks of treatment. 
Failure of a response should prompt a vulvar biopsy 
to exclude LS. 
 

Vulvar lichen sclerosus is a chronic inflammatory condition that causes thinning of the 
vulvar skin in hypoestrogenic populations, such as premenarchal girls and 
postmenopausal women.  In lichen sclerosus, white, atrophic papules form and 
eventually merge into plaques, leading to thin, white vulvar lesions and changes in 
vulvar architecture (eg, adherence of the labia at the midline).  These lesions are 
chronically inflamed and can result in perianal and vulvar pruritus, at times so severe 
that it awakens affected individuals from sleep.  Excessive scratching can result in 
excoriations, lichenification (ie, thickened skin), and edema of the labia.  Lichenification 
of the perianal region can result in anal fissures and constipation. 

Although biopsy is recommended in adults to exclude an underlying malignancy (eg, 
vulvar cancer), children have no associated malignancy risk and can be diagnosed 
clinically.  First-line treatment is the same for adults and children: superpotent topical 
corticosteroids (eg, clobetasol). 

……… 

Vulvovaginal candidiasis can cause vulvar pruritus; however, this rarely occurs in 
prepubertal girls without underlying immunosuppression (eg, type 1 diabetes mellitus, 
HIV) or recent antibiotic use.  The vulva is erythematous but has no 
architectural changes. 

Patients with condyloma acuminata are typically asymptomatic but may have vulvar 
pruritus.  Patients typically have small, flesh-colored lesions that can coalesce into 
verrucous plaques. 



Labial adhesions can cause vulvar pruritus 
due to fusion of the labia at the midline, 
which results in a small vaginal opening and 
difficulty voiding.  However, labial 
adhesions are more common in girls age 
<2, are not associated with lichenification, 
and have no perianal involvement. 

Streptococcal dermatitis typically occurs as 
a superinfection in patients with a constant 
irritant (eg, bathing suit) and can cause 
perianal pruritis and anal 
fissures.  However, patients have a bright, 
erythematous perianal rash with sharply 
demarcated borders rather than thin, 
white skin. 

VULVAR LICHEN 
PLANUS Vulvar lichen planus 

Clinical features 

• Women age 50-60 
• Vulvar pain or pruritus 
• Dyspareunia 
• Erosive variant (most common): 

o Erosive, glazed lesions with white border 
o Vaginal involvement ± stenosis 
o Associated oral ulcers 

• Papulosquamous variant: 
o Small pruritic papules with purple hue 

Diagnosis Vulvar biopsy 

Treatment High-potency topical corticosteroids 

Vulvar lichen planus is a chronic inflammatory condition that typically occurs in 
postmenopausal women.  The most common type of vulvar lichen planus is the erosive 
variant, in which chronic inflammation causes desquamation and erosion of mucosal 
surfaces, including the vulva, vagina, and oral cavity.  Clinical features of erosive lichen 
planus include: 

• Glazed, brightly erythematous vulvar erosions with a border of serpentine-
appearing, white striae (ie, Wickham striae) that typically cause vulvar pain, 
pruritus, and dyspareunia. 

• Acute vaginal inflammation that causes friable vaginal mucosa and 
a serosanguinous vaginal discharge; chronic inflammation can eventually result 
in stenosis of the vaginal introitus. 



• Lacelike, reticular erosions on the gingivae and palate that cause painful oral 
ulcers and plaque formations on the tongue. 

Diagnosis may be made clinically but should be confirmed with a vulvar punch 
biopsy because the clinical features of lichen planus may overlap with those of vulvar 
cancer.  Patients with lichen planus require evaluation of all mucosal surfaces because 
erosions may occur in the absence of other symptoms.  First-line treatment is with high-
potency topical corticosteroids. 

……… 

Desquamative inflammatory vaginitis can cause vulvar pain and abnormal vaginal 
discharge.  However, vulvar architecture is maintained (eg, no erosive vulvar lesions), 
and concomitant oral lesions would not be expected. 

Lichen sclerosus can present with vulvar pruritus and white vulvar plaques with 
associated erosions.  However, patients with lichen sclerosus typically have no vaginal 
involvement, making the diagnosis unlikely in a patient with an erythematous vaginal 
epithelium and serosanguinous vaginal discharge. 

Vulvovaginal candidiasis can present with 
vulvovaginal pruritis and erythema; 
however, these patients typically have a 
thick, white vaginal discharge rather than 
serosanguinous discharge and erosive 
lesions.  Some patients (eg, 
immunosuppressed) can have 
accompanying oropharyngeal candidiasis; 
however, the associated white 
oral plaques do not typically have a 
lacelike, reticular appearance (ie, 
Wickham  



HIDRADENITIS 
SUPPURATIVA 

Hidradenitis suppurativa is a chronic inflammatory condition that involves recurrent 
occlusion of hair follicles in intertriginous regions (eg, groin, axilla).  Hidradenitis 
suppurativa commonly develops in women age 20-40; risk factors include obesity, 
tobacco use, and family history. 

Hidradenitis suppurativa often initially presents as a solitary, painful nodule surrounding 
a follicle that can persist up to several months and eventually develops into 
a spontaneously draining abscess.  This disease has a chronic, progressive course with 
recurrences that affect follicles within the same region.  Patients have multiple lesions 
with subsequent inflammation and abscess drainage that eventually develop into sinus 
tract and scar formation (eg, fibrotic bands, acneiform scars, thickened plaques).  The 
diagnosis is made clinically, and treatment is aimed at reducing frequency of lesions and 
preventing disease progression and complications (eg, contractures, lymphatic 
obstruction, fistula). 

…….. 

Genital herpes infection causes recurrent painful lesions; however, these lesions do not 
drain and are not classically associated with fibrosis or plaque formation.  In 
addition, those with recurrent genital herpes typically have less frequent and less painful 
lesions over time. 



Granuloma inguinale is a sexually transmitted infection caused by Klebsiella 
granulomatis that typically presents with painless, red ulcers with no associated 
inguinal lymphadenopathy. 

Lymphogranuloma venereum (LGV) is a sexually transmitted infection caused 
by Chlamydia trachomatis serovars L1-3.  Patients can have painful inguinal 
lymphadenopathy (ie, buboes) that can cause scarring and strictures within the inguinal 
region.  However, LGV does not cause recurrent infection. 

INFERTILITY Primary infertility is defined as failure to conceive after a year of unprotected, timed 
sexual intercourse in a nulliparous patient age <35.  (After age 35, infertility investigation 
can begin after 6 months).  If the patient's partner has a normal semen analysis, female 
factor infertility is the likely etiology.  A history of hospitalization during adolescence due 
to pelvic inflammatory disease (PID), an important cause of infertility due to tubal 
scarring and obstruction is an important clue for diagnosis. 

The first-line imaging test in such patient is to assess fallopian tube patency is a 
hysterosalpingogram, which involves infusion of radiocontrast into the cervix under 
fluoroscopy.  Hysterosalpingogram is minimally invasive and also can identify uterine 
cavity anomalies (eg, bicornuate uterus). 

…………. 

A laparoscopy is useful for direct visualization and treatment of peritoneal adhesions and 
endometriosis.  Laparoscopy with chromotubation can be performed to assess for PID-
related scarring inside the fallopian tubes; however, it is invasive, expensive, and 
generally not used first-line. 

A mid-cycle LH level is used to test for ovulation.  The LH surge occurs 36 hours prior to 
ovulation and can be detected in urine and serum.   

Ovarian reserve typically begins to decline at age 35, and serum FSH levels are increased 
in women who have a declining capacity to ovulate.   

Increased serum androgen levels can suppress ovulation by suppressing GnRH and FSH 
release by feedback inhibition.   

 



Spontaneous pregnancy rates decrease with increasing female age.  Women are born 
with their lifetime supply of oocytes, and a sharp decline in conception rates is notable 
after age 35.  Due to this decline, lack of conception after 6 months of unprotected 
intercourse in women age >35 is considered infertility.  In women with regular menstrual 
cycles, infertility can occur due to diminished ovarian reserve, characterized 
by decreased oocyte number and quality.  Regular menstrual periods still occur due to 
continuing ovulation, but fecundability (conception rate) decreases due to diminished 
oocyte quality. 

As ovarian reserve and function decline, estradiol and inhibin production decreases, and 
the normal negative feedback mechanism is suppressed.  This causes FSH levels to 
become increasingly elevated as ovarian function decreases.  Therefore, day 3 (eg, early 
follicular phase) FSH testing can be performed to assess ovarian function.  Assisted 
reproductive techniques (eg, in vitro fertilization, oocyte/embryo donation) are available 
to couples with age-related infertility. 

…… 

Hypothyroidism is associated with infertility but presents with irregular menses. 
 
Uterine synechiae can occur after dilation and curettage, but a subsequent normal 
pregnancy makes this condition unlikely. 

Infertility is defined as failure to achieve pregnancy after 12 months of unprotected 
sexual intercourse for a couple in which the woman is age <35.  For women age >35, 
infertility evaluation can begin after 6 months without conception.  The etiology of 
infertility is varied, with as many as 25% of cases due to male factor.  Therefore, 
evaluation of an infertile couple includes identification of possible causes in both 
partners.  The gold standard test for male factor infertility is semen analysis.  It evaluates 
sperm concentration, motility, and morphology and allows for identification of 
azoospermia and severe oligospermia as obvious causes of infertility.  Treatment of male 
factor infertility may include artificial insemination techniques and use of donor sperm. 

……… 

A mid-luteal phase serum progesterone level and basal body temperature records are 
used to determine whether ovulation has occurred.  These tests would be low yield in a 
patient that has regular menses indicating regular ovulatory cycles. 

Endometrial biopsy was once used to confirm ovulation via sampling of secretory 
endometrium.  This test is invasive and is not part of a routine evaluation of infertility. 

Evaluation for tubal factor infertility consists of hysterosalpingography.  It is an invasive 
procedure performed if a patient has risk factors for tubal blockage (eg, pelvic 
inflammatory disease, endometriosis) and is not first-line evaluation. 

Postcoital analysis of cervical mucus evaluates the interaction of sperm with cervical 
mucus; it is not routinely used due to its low diagnostic value. 



PREMENSTRUAL 
SYNDROME 

(PMS)/PMDD 

Premenstrual syndrome 
(PMS) is the most common 
physical manifestations of 
PMS are bloating, fatigue, 
headaches, hot flashes, and 
breast 
tenderness.  Affective 
symptoms may include 
anxiety, mood swings, 
difficulty concentrating, 
decreased libido, and 
irritability. 

A symptom diary over 2 menstrual cycles should demonstrate recurrence of symptoms 
during the luteal phase (1-2 weeks prior to menses) and resolution during the follicular 
phase (onset of menses or a few days thereafter).  Symptom severity must reach a point 
of socioeconomic impact (eg, missed work) to qualify as PMS or the more severe variant, 
premenstrual dysphoric disorder.  Physical examination is typically normal.  Evaluation is 
aimed at eliminating mood disorders, and laboratory testing for hypothyroidism, a 
common cause of fatigue, can be considered. 

If the symptom pattern is consistent with the luteal phase of the menstrual 
cycle, selective serotonin reuptake inhibitors are the first-line treatment and can be 
given daily or limited to only the luteal phase.  Combined (estrogen/progestin) oral 
contraceptives are another treatment option and work by causing 
anovulation.  However, estrogen-containing medications are contraindicated in 
patient with migraines with aura. 

…………… 

The average age of menopause is 52 in the United States, and the cyclic nature of the 
symptoms suggests PMS rather than the onset of menopausal transition. 

Although pregnancy may cause fatigue, bloating, and irritability, if symptoms have been 
ongoing through several menstrual cycles, this makes pregnancy an unlikely explanation 
for the entire duration. 

PRIMARY 
DYSMENORRHEA 

Primary dysmenorrhea 

Etiology • Excessive prostaglandin production 

Risk factors 

• Age <30 
• BMI <20 kg/m2 
• Tobacco use 
• Menarche at age <12 
• Heavy/long menstrual periods 
• Sexual abuse 



Clinical features 
• Pain first 2-3 days of menses 
• Nausea, vomiting, diarrhea 
• Normal pelvic examination 

Management 
• NSAIDs 
• Combination oral contraceptives (COCs) 

Regular, painful menses and normal pelvic examination are consistent with primary 
dysmenorrhea.  This condition is common in adolescents after the establishment of 
ovulatory menstrual cycles.  During menses, the endometrium produces and releases 
prostaglandins, which stimulates uterine contractions and promotes endometrial 
sloughing.  In primary dysmenorrhea, patients have increased endometrial 
prostaglandin production, which causes uterine hypercontractility and 
hypertonicity and resultant ischemia.  The cumulative effect of primary dysmenorrhea 
results in the classic manifestations of: 

• cramping, midline lower abdominal pain that begins 1-2 days prior to menses 
and radiates to the lower back and thighs (uterine hypertonicity and ischemia). 

• systemic symptoms such as nausea, vomiting, and diarrhea (prostaglandin-
induced stimulation of the gastrointestinal tract). 

First-line treatment of primary dysmenorrhea is with NSAIDs, which inhibit 
prostaglandin synthesis. 

………….. 

Adenomyosis typically occurs in women age >40. 

Endometriosis, endometrial gland implants outside the uterus, causes 
dysmenorrhea.  However, patients typically have pelvic pain throughout menses (rather 
than resolving within 1-2 days after onset) that may persist beyond menses (ie, chronic 
pelvic pain). 

Ovarian torsion, intermittent compression of the ovarian vessels, can cause intermittent 
pain; however, the pain is usually unilateral and unrelated to menses. 

Mittelschmerz pain, caused by peritoneal inflammation from ovarian follicle rupture, 
occurs during ovulation (approximately 2 weeks prior to menses rather than 
during menses). 

Endometritis, a polymicrobial infection within the endometrial cavity, can present with 
chronic pelvic pain; however, patients have abnormal uterine bleeding (eg, postcoital or 
intermenstrual bleeding) rather than dysmenorrhea.  In addition, patients typically have 
cervical motion tenderness or uterine tenderness. 

Regular, painful menses after the establishment of ovulatory menstrual cycles is 
consistent with primary dysmenorrhea.  During menses, the endometrium produces and 
releases prostaglandins, stimulating uterine contractions and promoting endometrial 
sloughing.  Patients with primary dysmenorrhea have increased endometrial 
prostaglandin production, which causes uterine hypercontractility and hypertonicity and 
resultant ischemia.  Therefore, lower abdominal pain (which can radiate to the back and 



thighs) is typical, usually beginning 1 or 2 days prior to menses (as uterine contractions 
initiate endometrial sloughing) and resolving a few days after onset of menses (as the 
endometrial lining thins).  Patients also often have associated malaise, dizziness, and 
gastrointestinal symptoms.  Pelvic examination is normal and can be deferred in patients 
who are not sexually active. 

First-line treatment in nonsexually active patients, with primary dysmenorrhea 
is nonsteroidal anti-inflammatory drugs because they inhibit prostaglandin 
synthesis.  In sexually active patients, combination oral contraceptives are an option 
because they suppress ovulation, providing contraception as well as decreasing 
prostaglandin release. 

………. 

A copper-containing intrauterine device is not used for the treatment of primary 
dysmenorrhea because a common side effect of this is painful, heavy menses. 

Progestin-only pills are not as effective as nonsteroidal anti-inflammatory drugs or 
combination oral contraceptives because they do not decrease endometrial 
prostaglandin synthesis. 

An SSRI is first-line treatment in patients with premenstrual syndrome (PMS) and 
premenstrual dysphoric disorder (PMDD).  Even if the patient has associated malaise, she 
needs to have enough (5) systemic symptoms to meet PMS/PMDD criteria. 

Tranexamic acid is used in women who have heavy, regular bleeding and for whom 
combination oral contraceptives are contraindicated (eg, thromboembolism).  

Dysmenorrhea, or painful menses, is common in reproductive-aged women and is 
divided into primary (physiologic) and secondary (pathologic) causes.  Primary 
dysmenorrhea is the most common cause of painful menses and typically presents in 
adolescents after ovulatory, regular menstrual cycles are established.  Patients typically 
have midline pelvic pain that can radiate to the bilateral legs or back as well as 
associated systemic symptoms such as fatigue, nausea, vomiting, and diarrhea.  Primary 
dysmenorrhea can be diagnosed based on history alone and does not require physical 
examination. 

In contrast, patients with any of the following clinical features should be evaluated 
for secondary causes of dysmenorrhea: 

• Symptom onset at age >25 

• Unilateral (nonmidline) pelvic pain (as seen in this patient's right lower quadrant 
pain that radiates to the right flank) 

• No systemic symptoms (eg, fatigue, nausea) during menses 

• Abnormal uterine bleeding (AUB; eg, intermenstrual bleeding, postcoital 
spotting) 

These features are suggestive of a variety of pathologic causes of dysmenorrhea, 
including pelvic inflammatory disease, endometriosis, adnexal masses, and a uterine 
anomaly (eg, rudimentary uterine horn).  Physical examination is performed to evaluate 



for these possible causes; patients with abnormal examination findings (eg, adnexal 
mass, cervical motion tenderness) may require additional imaging (eg, pelvic ultrasound) 
and possible surgery (eg, laparoscopy). 

A patient, who had resumption of ovulation after discontinuing oral contraceptive use, 
now has increased painful lower abdominal cramping associated with menses, suggestive 
of primary dysmenorrhea.  Primary (ie, physiologic) dysmenorrhea (painful menses) is 
common, particularly among adolescents.  Excessive prostaglandin production during 
menses can stimulate uterine contractions and result in lower abdominal pain that can 
radiate to the back and thighs.  Some patients may also develop gastrointestinal 
symptoms (eg, nausea, vomiting, bloating, diarrhea) from prostaglandin-induced 
gastrointestinal stimulation.  Symptoms are typically worse during the first few days of 
menses and can interfere with daily activities.  Patients have a normal pelvic 
examination because the pelvic pain occurs without an identifiable pathologic cause. 

The first-line treatment for primary dysmenorrhea is NSAIDs, which reduce prostaglandin 
synthesis.  For patients who are sexually active or in whom NSAIDs are ineffective 
or cannot be tolerated, combination oral contraceptives (COCs) can be used.  Although 
this patient previously had unscheduled breakthrough bleeding as a side effect of COCs, 
she can be prescribed another formulation that limits this side effect. 

………….. 

Endometriosis is a common cause of painful menses.  However, patients often have 
additional pain during urination (dysuria), bowel movements (dyschezia), and sexual 
activity (dyspareunia).  In contrast to patient with primary dysmenorrhea, those with 
endometriosis often have a fixed, immobile uterus or adnexal masses due to the ectopic 
endometrial glands and stroma. 

Intermittent ovarian torsion can cause lower abdominal pain and nausea; however, 
patients typically have an adnexal mass. 

Pelvic congestion syndrome typically presents as a dull, ill-defined pelvic ache that 
worsens with intercourse or during long periods of standing.  In contrast to primary 
dysmenorrhea patients, those with pelvic congestion syndrome have pain prior to 
menses that is then relieved by menses. 



ENDOMETRIOSIS A patient with multiple 
intraabdominal lesions 
revealing endometrial glands, 
stroma, and hemosiderin-laden 
macrophages most likely 
has endometriosis, or ectopic 
implants of endometrial tissue in 
the abdomen and 
pelvis.  Endometriosis may occur 
due to a combination of cellular 
metaplasia and retrograde 
menstruation into the peritoneal 
cavity.  Endometriosis implants, 
like normal endometrium, 
proliferate and shed in response 
to pulsatile estrogen and 
progesterone.  This cyclic shedding 
without an outlet can cause 

chronic intraperitoneal inflammation, 
pain, and fibrosis.  However, some 
patients are asymptomatic and diagnosed 
incidentally during an unrelated surgery 
(eg, a patient during tubal ligation). 

Indications for treatment of 
endometriosis include: 

• Chronic pelvic pain 
• Dysmenorrhea, or increasingly worse 
lower abdominal cramping throughout 

menses, that is unrelieved by nonsteroidal anti-inflammatory drugs 
• Dyspareunia 
• Infertility (eg, due to pelvic adhesions) 

In contrast, those with asymptomatic endometriosis, including a 
patient who has minimal menstrual cramping and no longer desires fertility (eg, tubal 
ligation), require reassurance and observation only. 

………….. 

Combined oral contraceptives can treat symptomatic endometriosis by suppressing 
ovarian function, thereby decreasing pulsatile stimulation of ectopic implants and 
resultant intraabdominal inflammation and pain.   

Diagnosis of endometriosis is either clinical (based on symptoms) or via biopsy during 
laparoscopy, as in this patient.  Endometriosis is typically a benign condition and does 
not require further imaging (eg, CT scan) for evaluation or treatment. 

GnRH agonists (eg, leuprolide) can treat symptomatic endometriosis by acting on the 
pituitary to decrease pulsatile FSH and LH release, thereby decreasing stimulation of 



ectopic implants and relieving pain.  However, they are not recommended for 
asymptomatic patients because the adverse side effects (eg, decreased bone density 
from hypoestrogenism) outweigh the benefits. 

Surgical resection of endometriosis may reduce pain and improve fertility in symptomatic 
patients, but is not recommended for asymptomatic patients due to unnecessary 
surgical risk. 

Endometriosis is an estrogen-
dependent condition that affects 
reproductive-age women. Ectopic 
endometrial glands and stroma 
cause pain due to cyclic 
hemorrhage and accumulating 
fibrosis. Patients can be 
asymptomatic or develop 
dysmenorrhea, dyspareunia, 
and chronic pelvic pain that 
worsens before the onset of 
menses. Typical examination 
findings are tenderness of the 
recto-vaginal area, tenderness 
with movement of the uterus, and 
thickening of the uterosacral 
ligaments caused by endometrial 
implants on the recto-
vaginal septum, pelvic peritoneum, 
anterior and posterior cul-de-sac, 
and uterosacral ligaments. 
Negative laboratory testing and 
normal ultrasound exclude other 

etiologies of chronic pelvic pain. 

Treatment with nonsteroidal anti-inflammatory drugs and/or oral contraceptives can be 
initiated empirically in patients with suspected endometriosis.  Laparoscopy is 
indicated after failure of empiric therapy.  Laparoscopy allows for direct visualization, 
biopsy, and removal of endometriotic lesions.  Unless estrogenic stimulation is 
suppressed, symptoms eventually return with the regrowth of 
endometriosis.  Definitive treatment in women who have completed childbearing is 
with hysterectomy and oophorectomy.  

Side note: Contraindications for NSAIDs use: 

1. Hypersensitivity to drug, other NSAIDs, aspirin, or excipients 
2. Perioperative pain in setting of coronary artery bypass graft (CABG) surgery 

…………. 



CT scan may be performed to search for other etiologies of chronic pelvic pain but is not 
the study of choice in a patient with highly suspected endometriosis.  It cannot reliably 
delineate endometrial implants from other soft tissue. 

A hysterosalpingogram is a diagnostic test to check the shape of the uterine cavity and 
fallopian tube patency.  It is commonly performed as a part of an infertility investigation, 
not for pelvic pain. 

Although women with endometriosis can have an elevated CA-125 level, CA-125 is not a 
reliable diagnostic test for the condition due to poor sensitivity and specificity.  CA-125 is 
used to investigate a postmenopausal adnexal mass for risk of malignancy.  

Endometriosis 

Pathogenesis • Ectopic implantation of endometrial glands 

Clinical features 

• Dyspareunia 
• Dysmenorrhea 
• Chronic pelvic pain 
• Infertility 
• Dyschezia 

Physical examination 

• Immobile uterus 
• Cervical motion tenderness 
• Adnexal mass 
• Rectovaginal septum, posterior cul-de-

sac, uterosacral ligamentnodules 

Diagnosis • Direct visualization & surgical biopsy 

Treatment 
• Medical (oral contraceptives, NSAIDs)   
• Surgical resection 

NSAIDs = nonsteroidal anti-inflammatory drugs. 

Infertility is commonly the sole presenting symptom of endometriosis, which is present 
in one quarter of all patients with infertility.  Cyclic accumulation of ectopic foci of 
hemorrhage and adhesions can distort pelvic anatomy and impair fertility by obstructing 
oocyte release or sperm entry.  The presence of an endometrioma (ovarian 
endometriosis cyst) is also associated with impaired ovarian function.  Laparoscopic 
resection of endometriosis, especially ovarian endometriomas, improves 
conception rates. 

…………. 

Anemia may occur due to increased blood loss from heavy menses from conditions that 
distort the uterine cavity (eg, leiomyomata, adenomyosis).  Endometriosis does not 
cause increased bleeding. 



Osteoporosis is a sequela of hypoestrogenism, which can occur due to natural 
menopause, premature ovarian failure (age <40), or gonadotropin-releasing hormone 
agonist therapy.  

Recurrent miscarriage can occur due to uterine cavity abnormalities (eg, intrauterine 
adhesions, congenital anomalies, large submucous fibroids).  Endometriosis exists only 
outside the uterus. 

Secondary amenorrhea is defined as cessation of previously established menses for >3 
months and can arise from central (pituitary adenoma, hypothalamic axis dysfunction) or 
peripheral (intrauterine adhesions, polycystic ovarian syndrome) causes.  Endometriosis 
does not alter the normal menstrual cycle. 

A patient with dyspareunia and worsening menstrual cramping most likely 
has endometriosis, ectopic endometrial implants within the intraabdominal 
cavity.  These ectopic glands and stroma proliferate and shed within the abdominal 
cavity during menses; however, because there is no outlet, patients develop 
intraabdominal inflammation and fibrosis, causing dysmenorrhea (ie, increase in 
cramping during menses). 

Depending on the location of the lesions, patients may also experience dyspareunia (ie, 
pain with intercourse) due to proximity of the vagina to the internal pelvic structures (eg, 
uterus, bladder, rectum).  Therefore, on examination, patients may have cervical motion 
tenderness.  With continued inflammation, patients can also develop intraabdominal 
fibrosis and adhesions causing pelvic anatomy distortion, e.g., lateral cervical 
displacement. 

Treatment options for symptomatic patients include NSAIDs, combination oral 
contraceptives, and surgical resection. 

………… 

Patients with diabetes mellitus are at higher risk for Candida albicans vulvovaginitis, 
which may cause dyspareunia.  However, it typically presents with vulvovaginal erythema 
and a thick, white vaginal discharge. 

Genito-pelvic pain/penetration disorder (also called vaginismus) is pain caused by vaginal 
penetration only, possibly due to involuntary contraction of pelvic floor muscles.  It does 
not cause worsening menstrual cramping or a displaced cervix. 

Vulvodynia can cause painful intercourse; however, patients have pain of the 
surrounding external genitalia (eg, vulva) only.  Therefore, they do not have 
dysmenorrhea, cervical motion tenderness, or cervical displacement. 



 Symptoms and examination findings vary, depending on the specific location 
of endometriotic implants. 

Dysuria or suprapubic tenderness 
and dyschezia (pain with 
defecation) can be caused by 
implants on the bladder and 
rectovaginal septum, respectively. 
Bowel symptoms commonly 
worsen with menses. 
Rectovaginal nodularity is highly 
characteristic of endometrial 
implants and fibrosis of the 
posterior cul-de-sac.  The uterus is 
often immobile and fixed in a 
retroverted position due to 
scarring from continued cyclic 

shedding of ectopic endometrial tissue that has no outlet.  Other common clinical 
features include an adnexal mass (endometrioma) and cervical motion tenderness. 

Definitive diagnosis of endometriosis is by direct visualization with biopsy during surgical 
exploration, typically laparoscopy.  Treatment is surgical removal of visible lesions and 
lysis of fibrotic tissue, but recurrence is common.  Conservative treatment includes oral 
contraceptives and nonsteroidal anti-inflammatory drugs. 

………… 

Colorectal hamartomas, typically benign colonic tumors, may cause abdominal pain due 
to mass effect; however, hamartomas do not worsen with menses or cause pelvic 
inflammation (eg, immobile uterus). 

Endometrial intraepithelial neoplasia, atypical overgrowth of the intrauterine 
endometrial lining, typically occurs in women with risk factors (eg, obesity, chronic 
anovulation).  Patients typically have abnormal uterine bleeding or 
postmenopausal bleeding. 

Invasive urothelial carcinoma can cause dysuria, but patients typically have painless 
hematuria; A normal urinalysis makes this diagnosis unlikely. 

Serous epithelial ovarian carcinoma can cause abdominal pain, but the typical 
presentation is bloating or ascites in a postmenopausal patient with an adnexal mass. 

Various implant locations (eg, uterus, bladder, bowel) can cause different presenting 
symptoms.  Many patients have severe dysmenorrhea but seek medical attention only 
for infertility.  In endometriosis, infertility is due to impaired tubal function (eg, 
tubal occlusion, decreased fimbrial mobility) from chronic inflammation and pelvic 
adhesion formation.  Additional clinical findings include anatomic distortion (eg, lateral 
cervical displacement) and pain with cervical manipulation on examination (ie, cervical 
motion tenderness). 



Patients with dysmenorrhea and infertility due to suspected endometriosis require 
operative laparoscopy, which offers a definitive diagnosis (eg, visual inspection, biopsy) 
and improvement in pain symptoms and fertility. 

………….. 

Endometritis (eg, untreated Neisseria gonorrhoeae cervicitis) may cause cervical motion 
tenderness and intrauterine adhesions that lead to infertility; however, patients typically 
have abnormal vaginal bleeding rather than regularly timed menses (eg, every 28-
30 days).   

A unicornuate uterus may cause obstetric complications but does not affect rates of 
conception.  In addition, it does not cause pelvic pain. 

Patients with a presumptive diagnosis of endometriosis based on clinical symptoms are 
initially managed with nonsteroidal anti-inflammatory drugs (which decrease 
inflammation) and combination oral contraceptives (which suppress ovulation and 
reduce menstruation).  When endometriosis does not improve with medical 
management, surgical evaluation via laparoscopy is required for definitive diagnosis (eg, 
biopsy) and resection of implants. 

………. 

Vaginismus, also known as genitopelvic pain/penetration disorder, is a common cause of 
dyspareunia.  In contrast to endometriosis, vaginismus causes pain with any vaginal 
penetration (eg, intercourse, speculum examination).  In addition, vaginismus typically 
causes diffuse pain due to repeated involuntary pelvic floor muscle contractions; this 
pain is unrelated to menses.  Patients with vaginismus are typically treated with multiple 
modalities, including cognitive-behavioral therapy, couples therapy and sex education, 
pelvic floor physical therapy, and vaginal dilators. 

A patient with chronic pelvic pain and an adnexal mass (ie, endometrioma) 
has endometriosis, or ectopic endometrial implants within the abdominopelvic 
cavity.  Endometriosis likely occurs from a combination of cellular metaplasia and 
retrograde menstruation; the ectopic implants proliferate and shed during menses, 
causing intraabdominal inflammation, fibrosis, and pelvic pain. 

Pain symptoms vary depending on implant location.  Patients with uterine or pelvic 
sidewall implants may have worsening pain with exercise or intercourse 
(ie, dyspareunia), as well as adhesion formation that can cause tubal infertility.  Implants 
on the ovary can cause endometriomas, called chocolate cysts because of their thick, 
brown fluid from accumulated old blood.  Endometriomas typically appear as 
a unilocular adnexal mass with homogeneous, low level echoes (ie, blood).  Patients 
with symptomatic endometriomas require surgical resection (eg, cystectomy) to improve 
pain symptoms, improve fertility, and decrease the risk of ovarian torsion. 

………… 

Epithelial ovarian carcinoma can present with an ovarian mass and pelvic pain, but 
ultrasound typically reveals a septate mass with solid and cystic components. 



Mature teratomas (ie, dermoid cysts) may cause pelvic pain or pressure, but they do not 
typically impair fertility.  In addition, mature teratomas typically have calcifications and 
hyperechoic nodules on ultrasound. 

Pelvic congestion syndrome can cause pelvic pain associated with intercourse due to 
pelvic vein dilation.  However, it occurs primarily in fertile women during or after 
pregnancy, and patients have visible venous dilation. 

Tuboovarian abscess (TOA) is a complication of pelvic inflammatory disease and may 
present with pelvic pain and an ovarian mass.  It typically appears on ultrasound as a 
complex, multicystic adnexal mass with enhancing rims. 

ADENOMYOSIS Adenomyosis is a condition in which 
endometrial glands and stroma 
accumulate abnormally within the 
uterine myometrium. Adenomyosis 
typically occurs in multiparous 
women age >40 and is characterized 
by new-onset dysmenorrhea due to 
the cyclic shedding of the 
endometrium within the 
myometrium. The continued 
accumulation of endometrial tissue 
within the myometrium causes an 
increase in the endometrial cavity 
surface area (resulting in heavy 
menstrual bleeding) and progression 
to chronic pelvic pain. The entrapped 
endometrial tissue within the uterine 
myometrium results in 
a boggy, tender uterus on 
examination; it also induces 
myometrium hypertrophy, which 
causes a concentric or symmetrically 
enlarged uterus. 

The initial workup of suspected 
adenomyosis consists of pelvic ultrasonography and/or MRI.  A definitive diagnosis is 
made histologically after hysterectomy, which is also the treatment for patients who do 
not improve with conservative management (eg, OCPs, progestin-releasing IUD). 

……….. 

An exophytic cervical mass due to cervical cancer may cause heavy vaginal bleeding; 
however, the bleeding is typically irregular rather than cyclic as with menstruation. 

Fibroids can cause heavy menstrual bleeding; however, the uterus is typically firm (not 
boggy) and nontender. 

 Posterior cul-de-sac nodularity and adnexal masses (ie, endometriomas) can occur in 
women with endometriosis due to endometrial implants outside the uterus.  This 



condition typically presents with dysmenorrhea and chronic pelvic pain in younger 
women (age 25-35).  

Adenomyosis 

Pathogenesis 
• Abnormal endometrial tissue within the uterine 

myometrium 

Risk factors 
• Age >40 
• Multiparity 
• Prior uterine surgery (eg, myomectomy) 

Clinical 
features 

• Dysmenorrhea 
• Heavy menstrual bleeding 
• Chronic pelvic pain 
• Diffuse uterine enlargement (eg, globular uterus) 
• ± Uterine tenderness 

Diagnosis 
• Clinical presentation 
• MRI & ultrasound: Thickened myometrium 
• Confirmation via pathology 

Treatment • Hysterectomy 

Adenomyosis typically presents in multiparous women age >40 with prior uterine surgery 
(eg, cesarean delivery).  Clinical features of adenomyosis are as follows: 

• New-onset dysmenorrhea due to cyclic accumulation of endometrial glands and 
stroma within the myometrium during menses. 

• Continued endometrial gland accumulation causes a symmetrically enlarged 
(globular) uterus that is boggy and tender but does not exceed 12 weeks in size. 

• The symmetrically enlarged uterus increases the endometrial cavity surface area, 
resulting in the concomitant heavy menstrual bleeding (eg, anemia) typically 
seen in these patients. 

As repeated menstrual cycles continue to cause endometrial shedding within the 
myometrium, patients often progress from dysmenorrhea to chronic, dull pelvic 
pain.  Definitive diagnosis of adenomyosis is made histologically after hysterectomy, 
which is also the treatment for patients who do not improve with conservative 
management (eg, oral contraceptives). 



PRMARY 
AMENORRHEA 

Imperforate hymen 

Pathogenesis • Incomplete degeneration of hymen 

Clinical features 

• Cyclic lower abdominal pain 
• Bulk symptoms 

(defecatory & urinary dysfunction) 
• Primary amenorrhea 
• Suprapubic mass (uterus) 
• Blue-tinged vaginal mass 

Management • Hymenal incision & drainage 

Cyclic lower abdominal pain and blue-tinged bulge between the labia are consistent with 
an imperforate hymen, an isolated genital outflow tract defect.  Girls with a complete 
imperforate hymen are typically asymptomatic until menarche, when they begin to 
have cyclic lower abdominal pain due to uterine cramping and obstructed 
menstruation.  As blood volume in the vagina increases (ie, hematocolpos), the vagina 
(and sometimes uterus) becomes markedly distended (eg, enlarged suprapubic mass), 
causing bulk symptoms that include constant lower abdominal pain.  Posterior expansion 
of the hematocolpos causes increased rectal pressure, and patients can present 
with defecatory pain, sense of incomplete evacuation, and a tender anterior rectal 
mass.  Treatment is with hymenal incision and drainage of the entrapped material.  As 
the uterus and hematocolpos empty, the abdominal pain resolves and the vagina and 
uterus (suprapubic mass) return to normal size. 



An imperforate hymen is a common anatomic cause of primary amenorrhea.  This 
occurs when the hymen fails to fenestrate during embryonic development.  Infants may 
present with a bulging membrane due to mucus collection, but this typically resolves and 
patients remain asymptomatic until menarche.  Adolescent patients with an imperforate 
hymen typically present with cyclic lower abdominal pain in the absence of apparent 
vaginal bleeding.  When menstruation occurs, blood collects in the vagina behind the 
hymenal membrane (eg, hematocolpos).  The enlarging blood collection with each 
menstrual period causes increasing pressure on the surrounding pelvic organs, resulting 
in lower back pain, pelvic pressure, or defecatory rectal pain. 

Pelvic examination typically reveals a blue, bulging vaginal mass or membrane that 
swells with increased intraabdominal pressure (eg, Valsalva).  External genitalia and 
pubic hair development is normal.  Treatment is with incision of the hymen and drainage 
of the hematocolpos.  Patients with abnormal genital tract development should be 
evaluated for associated renal abnormalities with renal ultrasound. 

…………. 

Choriocarcinoma typically presents with vaginal bleeding, markedly elevated β-hCG 
levels, and an enlarged uterus.  The vagina is a common site of metastasis, presenting as 
a friable mass. 

A foreign body in the vagina typically presents with abdominal pain, foul-smelling vaginal 
discharge, and vaginal bleeding, and is seen on examination. 

Pelvic organ prolapse may present with pelvic pressure and a vaginal bulge that increases 
with Valsalva.  Pelvic organ prolapse is more typical in postmenopausal patients and is 
not associated with primary amenorrhea. 

Sarcoma botryoides, a form of rhabdomyosarcoma, typically presents during infancy as a 
polypoid or "grapelike" mass protruding from the vagina with associated vaginal 
discharge and bleeding. 



SECONDARY 
AMENORRHEA 

An athletic patient with 
secondary amenorrhea, a 
negative pregnancy test, 
and normal prolactin and 
TSH levels has a clinical 
picture consistent with 
the diagnosis 
of functional 
hypothalamic 
amenorrhea. A progestin 
challenge test (eg, 
medroxyprogesterone 
acetate) can be 
performed to confirm low 
estrogen levels; the 
presence of estrogen 
causes proliferation of the 
endometrium, with 
subsequent sloughing 
after the withdrawal of 

progesterone.  Patients without adequate estrogen will have no or minimal bleeding as 
there is no endometrial lining to shed. 

Patients with functional hypothalamic amenorrhea will demonstrate signs and symptoms 
of hypoestrogenemia (eg, infertility, breast atrophy).  They also have decreased bone 
mineral density despite physical training due to the low estrogen levels offsetting the 
bone-building effects of exercise.  Estrogen regulates the breakdown of bone by 
osteoclasts; in its absence, increased bone resorption occurs.  Although estrogen 
repletion can offset bone loss, increasing caloric intake and/or decreasing exercise is a 
more effective means of increasing bone density. 

…………. 

A failed progestin challenge test can indicate intrauterine adhesions (eg, Asherman 
syndrome) in a patient with a history of uterine instrumentation (eg, dilation and 
curettage) or endometritis.  Patients with a history of tubal surgery or pelvic 
inflammatory disease are at increased risk of ectopic pregnancy.  A patient with 
intrauterine adhesions is at increased risk of infertility or recurrent abortions. 

Patients with PCOS will have withdrawal bleeding after a progesterone challenge test 
due to high levels of estrogen causing endometrial proliferation. 

A risk factor for epithelial ovarian cancer is repeated ovulation; trauma to the ovarian 
surface with each ovulatory cycle can result in malignant transformation.  



Hypogonadotropic hypogonadism This condition occurs when severe stress, excessive 
weight loss (eg, eating disorders, excessive exercise), or chronic illness causes 
a decrease in the amplitude and frequency of GnRH pulses secreted by the 
hypothalamus.  As a result, there is a decrease in pituitary LH and FSH production.  As a 
result of low LH and FSH levels, ovarian estrogen production is low and ovulation does 
not occur, leading to oligomenorrhea/amenorrhea and infertility.  Physical examination 
is typically normal, although the patient may have a low BMI.  First-line treatment 
involves management of any underlying causes.  The patient should be encouraged to 
reduce stress, gain weight via increased caloric intake and exercise reduction, and 
manage any underlying chronic illness. 

…………… 

An androgen-secreting tumor may present with menstrual irregularities, but patients 
also typically have virilization (eg, clitoromegaly, frontal balding) and elevated 
dehydroepiandrosterone sulfate levels. 

 A pituitary adenoma can present with infertility and irregular menstrual cycles but also 
with galactorrhea (eg, prolactinoma) or symptoms suggesting a sellar mass (eg, 
headache, loss of peripheral vision). 

Exercise-induced hypothalamic amenorrhea 

Clinical presentation 

• Strenuous exercise 
• Relative caloric deficiency 
• Stress fractures 
• Amenorrhea 
• Infertility 

Hormone levels 
• ↓ GnRH 
• ↓ LH/FSH 
• ↓ Estrogen 

Long-term 
consequences 

• ↓ Bone mineral density 
• ↑ Total cholesterol 
• ↑ Triglycerides 

Treatment 
• Increased caloric intake 
• Estrogen 
• Calcium & vitamin D 

Functional hypothalamic amenorrhea.  This type of amenorrhea often occurs in women 
with the athlete's triad:  amenorrhea, osteoporosis, and an eating disorder.  They are 
thought to have a relative caloric deficiency secondary to inadequate nutritional intake 
compared to the amount of energy expended.  Women with this condition have been 
shown to have decreased levels of gonadotropin-releasing hormone (GnRH), with a 
subsequent decrease in LH secretion, resulting in estrogen deficiency.  These women are 



at increased risk for conditions associated with estrogen deficiency, including infertility, 
vaginal atrophy, breast atrophy, and decreased bone mineral density (eg, osteopenia). 

…….. 

Androgenic steroid use and congenital adrenal hyperplasia present with virilization (eg, 
male-pattern baldness, deepening voice, clitoromegaly) and hypertension.  Patients 
using androgenic steroids also present with aggressive behavior and mood disorders. 

Ovarian fibrothecoma, a type of ovarian sex cord-stromal tumor, may secrete androgens 
but more commonly secretes estrogen. Patients typically have evidence of excess 
androgens (eg, hirsutism) or estrogen (eg, breast tenderness) and no adnexal mass. 

Patients with polycystic ovarian syndrome have signs of androgen excess (eg, severe 
nodulocystic acne on the chest and back), obesity, and enlarged ovaries on examination.   

POI is typically associated with a concomitant autoimmune disorder or Turner syndrome. 

Secondary amenorrhea (ie, lack of menses for ≥3 months in those with previously 
regular cycles), signs of estrogen deficiency (eg, minimally rugated vagina), and elevated 
FSH are consistent with diminished ovarian function.  In women age <40, this 
hypergonadotropic hypogonadism is likely due to primary ovarian 
insufficiency (POI).  POI is associated with a variety of causes, such as Turner syndrome 
(45,XO) or a fragile X syndrome premutation; however, most cases have an unknown 
etiology. 

POI primarily affects the ovarian primordial follicles, which are composed of oocytes and 
granulosa cells (which convert testosterone to estrogen).  Therefore, accelerated ovarian 
primordial follicle depletion results in a lack of oocytes, which causes anovulation (ie, 
infertility, amenorrhea).  The decrease in granulosa cells results in estrogen 
deficiency (eg, thin endometrium, vaginal atrophy) and lack of feedback inhibition to the 
hypothalamus and pituitary (ie, elevated FSH level).  Patients diagnosed with POI 
undergo further evaluation with autoimmune evaluation, karyotype analysis, and bone 
mineral density testing.   

Treatment includes estrogen-containing therapy for cardiovascular and bone 
loss protection. 

……………. 

Infarction of the pituitary gland (ie, Sheehan syndrome) can occur after a postpartum 
hemorrhage that results in hypovolemic shock.  Women typically present with an 
inability to breastfeed (low prolactin); however, amenorrhea is due to low FSH levels (ie, 
hypogonadotropic hypogonadism). 



Diagnostic findings of amenorrhea 

 FSH LH 
Prolacti

n 
TSH 

Ovarian failure ↑ ↑ Normal Normal 

Functional hypothalamic 
amenorrhea 

↓ ↓ Normal Normal 

Asherman syndrome Normal Normal Normal Normal 

Prolactinoma ↓ ↓ ↑ Normal 

Hypothyroidism ↓ ↓ ↑ ↑ 

Hypergonadotropic hypogonadism in women age <40, also known as primary ovarian 
insufficiency, occurs due to the absence of developing follicles.  Chemotherapy and 
radiation target rapidly dividing cancer cells but also affect the proliferating granulosa 
and theca cells of the ovary.  Patients undergoing cancer treatment often have transient 
amenorrhea but have an overall shortened reproductive capacity even if menses 
return.  Ovarian failure results in decreased estrogen, thereby decreasing negative 
feedback to the hypothalamus and pituitary and resulting in increased FSH and LH 
production.  Treatment with hormone replacement therapy provides menopausal 
symptom relief and bone loss protection.  Fertility preservation may be possible with 
cryopreservation techniques. 

……….. 

Functional hypothalamic amenorrhea occurs in patients with relative caloric deficiency 
(unlikely with a normal BMI) and is characterized by a decrease in GnRH secretion, 
resulting in decreased FSH and LH levels and suppression of ovarian function.  

Hypothyroidism can present with menstrual dysfunction, fatigue, and hair changes, 
without signs of hypoestrogenism.  Findings include an enlarged thyroid, elevated TSH, 
and low T3/T4 levels.  In hypothyroidism, low T3/T4 increases thyrotropin-releasing 
hormone (TRH) secretion from the hypothalamus.  Increased TRH stimulates prolactin 
secretion, which has inhibitory effects on GnRH production, thereby decreasing FSH and 
LH levels. 



Lactational amenorrhea is the result of high levels of prolactin, which has an inhibitory 
effect on the production of the hypothalamic gonadotropin-releasing hormone 

(GnRH).  Pulsatile GnRH release 
from the hypothalamus is 
necessary for the production and 
release of LH and FSH by the 
anterior pituitary.  LH and FSH 
stimulate the ovary to induce 
ovulation.  By inhibiting GnRH, 
and therefore LH and FSH, 
prolactin prevents ovulation and 
menstruation.  Because 
lactation suppresses ovulation, it 
is a natural form of contraception 
for the first 6 months postpartum 
if the mother is breastfeeding 
exclusively.  After the first 6 
months, >50% of women resume 
ovulation and another form of 
contraception should 
be considered. 

……. 

Sheehan syndrome (postpartum hypopituitarism) is characterized by absent LH and FSH 
production as well as low prolactin levels due to postpartum hemorrhage causing 
pituitary infarction.  The clinical consequences include inability to lactate, amenorrhea, 
and hypotension. Normal blood pressure and ability to breastfeed suggest normal 
pituitary function. 

Prolactin causes continuous suppression of GnRH, which in turn results in reduced 
estrogen levels.  Lactation can cause significant hypoestrogenism that leads patients to 
experience menopausal symptoms (eg, vaginal atrophy, hot flashes, night sweats).  In 
contrast, unregulated endometrial proliferation is caused by conditions with unopposed 
estrogen stimulation (eg, polycystic ovary syndrome, obesity, tamoxifen) and presents as 
abnormal uterine bleeding. 

Beta-human chorionic gonadotropin (β-hCG) levels become undetectable 2-4 weeks after 
delivery.  Abnormal β-hCG levels raise concern for gestational trophoblastic disease, 
which is associated with a molar pregnancy and presents with irregular bleeding rather 
than amenorrhea.  Elevated β-hCG levels cause induction, not suppression, of ovulation. 

UNDIAGNOSES 
PREGNANCY 

A patient has insomnia, fatigue, weight gain, amenorrhea, and an enlarged 
uterus consistent with pregnancy.  Women begin the menopausal transition (ie, 
perimenopause) years before the final menstrual period and onset of menopause 
(average age 51).  Ovulation still occurs during this time, and women may become 
pregnant despite lower conception rates.  Symptoms of perimenopause include irregular 
menstrual periods, insomnia, fatigue, and weight gain, which often overlap with 



symptoms of early pregnancy.  All women of reproductive age with amenorrhea and 
signs of pregnancy should be evaluated with an hCG level. 

……… 

Ovarian cancer may present with fatigue, increased abdominal circumference due to 
ascites, and weight loss (rather than weight gain).  Physical examination findings include 
ascites and an adnexal mass, rather than a uniformly enlarged uterus.  Evaluation of 
ovarian cancer includes an abdominal CT scan and pelvic ultrasound. 

Menopause can cause symptoms similar to those of pregnancy.  However, patients 
typically have a decreased uterine size.  Decreased ovarian function from menopause can 
be confirmed with an elevated FSH level. 

Nocturnal polysomnography evaluates for the presence of sleep disorders (eg, 
sleepwalking, nocturnal epilepsy). 

Thyroid disorders may present with fatigue and menstrual disturbances; diagnosis is with 
abnormal TSH levels.  Typical symptoms of hypothyroidism include: mood changes, hair 
loss, weakness, and changes in bowel function.  

AUB Abnormal uterine 
bleeding (AUB) is 
defined as menstrual 
bleeding that is 
prolonged (>5 days) and 
heavy (>1 pad every 2 
hours) with an irregular 
frequency. Chronic AUB 
can result 
in symptomatic iron 
deficiency anemia, 
which in turn can 
present as syncope, 

palpitations, and tachycardia.  Gradual 
depletion of iron stores is evidenced by a 
low hemoglobin level and decreased mean 
corpuscular volume. 

Leiomyomata uteri (fibroids), especially 
those that are submucosal or intramural, 
are a common cause of heavy menstrual 
bleeding.  Proliferation of smooth 
muscle cells within the myometrium can 
cause profuse menses as well as irregular 
uterine enlargement.  Oral contraceptives 
can decrease bleeding duration and 

volume but may not completely resolve symptoms.  Patients can still have symptomatic 
anemia and may require transfusion and more invasive fibroid treatment (eg, 
myomectomy, uterine artery embolization, hysterectomy). 



………………… 

Cyclic bleeding of ectopic endometrial glands is the pathogenesis of endometriosis, a 
condition that typically presents with pelvic pain, not anemia, heavy bleeding, or an 
irregularly enlarged uterus. 

Adenomyosis is the proliferation of endometrial glands inside the uterine 
myometrium.  Clinical features include a bulky, tender uterus that is uniformly enlarged. 

Endometrial hyperplasia with atypia is part of the progression to endometrial 
carcinoma.  Typical presentation includes postmenopausal bleeding with a normal-
size uterus. 

The hallmark of von Willebrand disease is impaired 
platelet aggregation due to a von Willebrand factor 
deficiency.  This coagulopathy can cause AUB and 
anemia but without uterine enlargement. 

Human papillomavirus infection of the cervical 
transformation zone can cause cervical 
cancer.  Although focal cancerous changes are 
typically asymptomatic, advanced cervical cancer 
may present as postcoital spotting with a normal-
size uterus. 

Uterine leiomyomas (fibroids) 

Clinical 
features 

• Heavy, prolonged menses 
• Pressure symptoms 
o Pelvic pain 
o Constipation 
o Urinary frequency 

• Obstetric complications 
o Impaired fertility 
o Pregnancy loss 
o Preterm labor 

• Enlarged, irregular uterus 

Workup • Ultrasound 

Treatment 
• Asymptomatic: observation 
• Symptomatic: CHC, surgery 

CHC = combined hormonal contraception. 



Uterine leiomyomata (ie, fibroids) is benign smooth muscle (myometrial) tumors that 
are relatively common (up to 25%) in adult women.  These tumors can increase the 
surface area of the endometrium and the overall size and bulk of the uterus as well as 
compress surrounding structures; however, some patients have no symptoms and 
are diagnosed incidentally on physical examination or imaging (e.g., a CT scan after a 
motor vehicle collision). 

Indications for treatment of uterine leiomyomata include: 

• Heavy, prolonged menses (particularly if associated with anemia). 
• Chronic pelvic pain (eg, dyspareunia). 
• Bulk symptoms (eg, pelvic pressure, hydronephrosis, constipation). 
• Recurrent pregnancy loss. 

Patients with these clinical features can be managed medically or surgically 
(eg, myomectomy). 

In patients with asymptomatic fibroids, no additional management is indicated.  They 
require observation and reassurance only. 

……….. 

Combination oral contraceptive pills and progestin-containing intrauterine devices can 
be used in the treatment of symptomatic fibroids, but they are not required in the 
management of asymptomatic fibroids.  In addition, if the patient has a low risk for an 
unintended pregnancy (eg, monogamous, same-sex relationship), and the potential risks 
of these contraceptives (eg, venous thromboembolism, uterine perforation) outweigh 
their benefits. 

GnRH agonist therapy (eg, leuprolide) is a treatment for symptomatic uterine fibroids 
that acts at the hypothalamus to decrease pulsatile FSH and LH release, thereby 
decreasing estrogen levels.  Low estrogen levels result in transient decreased leiomyoma 
size, which improves heavy menses and bulk symptoms.  GnRH agonists are only used 
short-term (ie, preoperative) because long-term therapy is associated with an increased 
risk of osteoporotic fractures. 

Tranexamic acid is a nonhormonal medical treatment that acts by inhibiting fibrin 
degradation (ie, antifibrinolytic agent) to decrease heavy menstrual bleeding.   

A patient has stress urinary incontinence, which refers to involuntary loss of urine due to 
increased abdominal pressure (eg, coughing, sneezing). In the presence of an enlarged 
uterus with an irregular contour, the most likely cause of these symptoms 
is leiomyomata uteri (fibroids).  The best test to confirm this diagnosis 
is ultrasonography of the pelvis, which will demonstrate the size, number, type, and 
location of these common benign tumors of the myometrium. 

An enlarged anteverted and anteflexed uterus will exert direct pressure on the bladder 
and decrease its capacity.  Subserosal and pedunculated fibroids are especially likely to 
compress adjacent organs (blue arrows in above image).  Rarely, extremely large fibroids 
can also cause hydronephrosis and urinary retention due to ureteral impingement. 



…………. 

Cystoscopy is performed to visualize the bladder cavity directly to evaluate for 
cancer. Smoking history increases her risk of bladder cancer, which presents with 
hematuria, urinary frequency, and/or urge incontinence rather than stress incontinence. 

Pregnancy may lead to stress urinary incontinence due to increased intraabdominal 
pressure as the uterus increases in size, but enlargement of the gravid uterus is uniform, 
not irregular.  Also, an advanced pregnancy is highly unlikely if the patient menstruated 2 
weeks ago. 

Speculum examination can demonstrate pelvic organ prolapse (eg, cystocele), which can 
cause urinary incontinence, pelvic pressure, and a bulging sensation in the vagina.  This 
etiology is less likely in a nulliparous woman. 

Urine culture is the gold standard test for urinary tract infection, which presents with 
acute urinary frequency and dysuria, not chronic stress urinary incontinence of 
prolonged duration. 

Prolapsing leiomyoma 
uteri (fibroid):  Speculum and 
bimanual examination confirms 
the firm, smooth, round mass at 
the cervical os consistent with 
an aborting submucous 
myoma.  The diagnosis is entirely 
clinical due to the specific 
presentation, although 
ultrasonography can be 
performed to assess for additional 
fibroids. 

Submucous fibroids arise from the 
myometrium immediately under 
the endometrial lining and 
protrude into the uterine 
cavity.  The most common 

symptom is heavy and prolonged menstrual bleeding due to endometrial 
distortion.  When entirely in the endometrial cavity, submucosal fibroids are termed 
intracavitary and can prolapse through the cervical os during expulsion from the uterus 
while hanging from a pedicle attached to the myometrium.  This expulsion causes labor-
like pain due to mechanical cervical dilation by the solid mass and is preceded by heavy 
vaginal bleeding. Elevated blood pressure and pulse can occur due to significant 
discomfort, although anemia may also be present.  Treatment of an aborting myoma is 
with surgical removal and can typically be accomplished vaginally. 

Other consequences of large submucous myomata include infertility, recurrent 
miscarriage, and pregnancy complications (eg, fetal malpresentation, fetal 
growth restriction). 

……….. 



Advanced carcinoma of the cervix could present as an exophytic, friable, irregularly 
shaped lesion and with postcoital spotting, not heavy menses. 

A cystocele (bladder prolapse) is characterized by pelvic pressure, urinary symptoms, 
and/or a palpable vaginal bulge, not heavy menses.  

Pregnancy is unlikely in a patient who just had her menstrual period, despite the poor 
relative effectiveness of rhythm method contraception. 

Tissue from an ongoing abortion is soft rather than the firm consistency of a 
fibroid.  Typical findings in molar pregnancy are hyperemesis gravidarum and a uterine 
size-date discrepancy, not a firm mass at the cervical os. 

A retained tampon would be located in the posterior vagina rather than inside the uterus 
at the cervical os.  The tampon would be soft, foul-smelling, and <5 cm in size. 

A patient has an enlarged uterus with multiple submucosal fibroids (leiomyomata uteri), 
which increase the overall endometrial surface area and thicken the endometrium, 
leading to heavy, prolonged menstrual bleeding (eg, bleeding through 
clothes).  Submucosal fibroids can also cause infertility or pregnancy complications (eg, 
recurrent pregnancy loss) from endometrial impingement (ie, disruption), intrauterine 
cavity distortion, and altered myometrial blood flow. 

In patients with symptomatic fibroids (eg, heavy bleeding, impaired fertility), treatment 
is based on fibroid location and desire for future fertility.  In those who desire future 
fertility, treatment is aimed at preserving the uterus while restoring normal intrauterine 
anatomy.  This patient's submucosal fibroids are best managed with hysteroscopic 
myomectomy.  This procedure corrects the abnormal intrauterine anatomy, which not 
only decreases heavy vaginal bleeding, but also has the added benefit of decreasing 
infertility and future pregnancy complications. 

……………. 

A copper-containing intrauterine device is not recommended for the treatment of 
submucosal fibroids because it will not help (and may worsen) heavy menstrual 
bleeding.  In addition, there is a high risk of expulsion. 

Endometrial ablation and uterine artery embolization can treat heavy menstrual 
bleeding.  Endometrial ablation destroys the endometrial lining, inducing tissue necrosis 
and scarring.  Uterine artery embolization decreases uterine perfusion, leading to fibroid 
necrosis.  Both are contraindicated in patients desiring future fertility due to the risk of 
future obstetric complications (eg, abnormal placentation, spontaneous abortion).  In 
addition, many ablation devices cannot conform to irregular endometrial cavities caused 
by submucosal fibroids and therefore are not effective. 



During the first year 
after menarche, 
adolescents often 
have anovulatory 
cycles with heavy, 
irregular menstrual 
bleeding due to an 
immature hypothalamic-
pituitary axis.  In 
ovulatory cycles, the 
corpus luteum produces 
progesterone after 
ovulation; progesterone 
differentiates the 
proliferative 
endometrium into 
secretory 
endometrium.  As the 
corpus luteum 
degenerates, the 

decrease in progesterone leads to normal menses through a decrease in endometrial 
blood supply and shedding of the lining. 

In contrast, anovulatory cycles do not produce progesterone (eg, no corpus luteum 
development) and there is no differentiation into secretory endometrium.  Therefore, 
these patients have continued unopposed estrogen stimulation resulting in 
uncontrolled proliferation of the endometrium.  Bleeding occurs when the endometrial 
lining becomes too thickened and unstable (eg, breakthrough 
bleeding).  Progesteronetreatment helps stabilize this uncontrolled proliferation due to 
estrogen by causing differentiation into secretory endometrium.  Cyclic progesterone 
withdrawal then causes menstruation. 

………. 

Congenital anomalies of the reproductive tract (eg, Müllerian agenesis) typically present 
with primary amenorrhea rather than abnormal uterine bleeding.  In patients with 
suspected anomalies, a pelvic MRI can be used to evaluate the structure of the 
reproductive tract. 

NAAT is used in the evaluation of acute cervicitis, which presents with postcoital or 
intermenstrual spotting rather than heavy menses.  Acute cervicitis is typically caused by 
a sexually transmitted infection (eg, Neisseria gonorrhoeae, Chlamydia trachomatis) and 
is unlikely in a patient who is not sexually active. 

An endometrial biopsy is an invasive procedure that can be used to diagnose 
endometrial hyperplasia, a condition that is rare in adolescents.  An endometrial biopsy 
may be indicated in an adolescent with risk factors for hyperplasia (eg, obesity) or if 
symptoms do not improve with medical management. 



A hysteroscopy is a procedure that can be used to evaluate the endometrium for 
structural causes of abnormal bleeding (eg, endometrial polyp, submucosal leiomyoma) 
and may be indicated if pharmacotherapy fails. 

 
Intermenstrual bleeding and irregular menses are consistent with abnormal uterine 
bleeding (AUB), which is commonly due to uncontrolled endometrial proliferation (from 
unregulated excess estrogen) and is associated with an increased risk of endometrial 
hyperplasia/cancer. 

In women age <45 with AUB, the absolute risk of endometrial hyperplasia/cancer is low; 
therefore, they can be started on combination estrogen/progestin contraception (ie, 
medical management) without evaluation of the endometrium.  The estrogen 
component regulates the menstrual cycle and builds up the endometrium; the progestin 
component sheds the endometrium. 

However, patients who have continued irregular menstrual bleeding while on 
combination contraceptives (ie, failed medical management) require further 
evaluation.  In such patients, the endometrial lining is likely too thick for the progestin to 
completely shed the endometrium during menstruation; as a result, the unshed 
endometrium continues to undergo dysregulated proliferation, which leads to an 
increased risk of endometrial hyperplasia/cancer.  Therefore, patients age <45 with AUB 
who have failed medical management require an endometrial biopsy. 

Other indications for endometrial biopsy in women age <45 include: 

1. Persistent (>6 months) AUB,  



2. Obesity, or  

3. Tamoxifen therapy,  

All of which increase the amount of unopposed endometrial 
estrogen exposure. 

………. 

Coagulation studies can be performed in patients with heavy menstrual bleeding and 
anemia to evaluate for bleeding disorders (eg, von Willebrand disease).   

Patients with heavy, regular (ovulatory) bleeding can be treated with an endometrial 
ablation, a procedure that destroys the endometrium.  Undiagnosed AUB is a 
contraindication to endometrial ablation because it can prevent evaluation of the 
endometrium in patients with possible endometrial hyperplasia/cancer. 

A hysterosalpingogram is used to evaluate for abnormalities of the uterus (eg, didelphys) 
or of the Fallopian tube (eg, scarring).  It is not used in evaluation of AUB.  In addition, 
undiagnosed AUB is a relative contraindication to a hysterosalpingogram because the 
procedure could spread cancerous endometrial cells into the abdomen. 

A progesterone withdrawal test is used to evaluate secondary amenorrhea (no menses 
>6 months in patients with previously irregular menses) to determine if the amenorrhea 
is from low estrogen levels (ie, no bleeding after progesterone).  If the patient has 
continued bleeding while on oral contraceptives (suggesting high estrogen levels); 
therefore, this test is not indicated.

 



Endometrial polyps are common, 
well-vascularized, hyperplastic 
endometrial gland growths that 
extend into the uterine 
cavity.  Endometrial polyps 
typically develop in women in their 
30s and 40s. 

Most endometrial polyps are 
benign and asymptomatic, but 
they can cause abnormal uterine 
bleeding (AUB) in some patients 
due to their friability and 
vascularity. Because endometrial 
polyps do not affect ovulation, 
patients typically have regular 
monthly menses with painless, 
light intermenstrual 

bleeding.  Endometrial polyps typically remain intracavitary; therefore, patients typically 
have a small, nontender uterus with no visible cervical or vaginal lesions. 

Treatment of symptomatic endometrial polyps is with hysteroscopic polypectomy. 

…………….. 

Although adenomyosis is a common cause of heavy, painful menses in women age >40, 
affected patients have regular (ie, ovulatory) menses with no intermenstrual bleeding.  In 
addition, patients with adenomyosis typically have a boggy, uniformly enlarged uterus. 

Regular, monthly menses with molimina (eg, cramping) and a normal FSH level, making 
perimenopause an unlikely cause of her AUB. 

TSS 
Staphylococcal toxic shock syndrome 

Risks 
• Tampon use 
• Nasal packing 
• Surgical/postpartum wound infection 

Pathogenesis 
• Staphylococcus aureus 
• Exotoxin release acting as superantigens 

Clinical 
features 

• Fever >38.9 C (102 F) 
• Hypotension 
• Diffuse macular rash involving palms & soles 
• Desquamation 1-3 weeks after disease onset 
• Vomiting, diarrhea 
• Altered mentation without focal neurological signs 



Treatment 
• Supportive therapy (fluid replacement) 
• Removal of foreign body (eg, tampon) 
• Antibiotic therapy (eg, clindamycin plus vancomycin) 

Toxic shock syndrome (TSS) typically presents with high fever, hypotension, tachycardia, 
and a diffuse, red, macular rash involving the palms and soles.  Other clinical 
manifestations of TSS may include headache, vomiting, profuse diarrhea, and mucous 
membrane hyperemia or ulceration.  Desquamation of the palms and soles occurs 1-3 
weeks after disease onset. 

Menstrual cases of TSS are caused by Staphylococcus aureus infection related 
to prolonged or continuous tampon use.  Disease occurs due to the release of toxic 
shock syndrome toxin-1, an exotoxin that acts as a superantigen and causes an 
exaggerated immune response leading to shock (eg, hypotension, tachycardia) and 
multiorgan failure (eg, decreased urine output, altered mentation).  The diagnosis is 
made clinically.  Treatment includes massive fluid replacement, antibiotic therapy, and 
removal of the foreign body (eg, tampon). 

…….. 

Disseminated gonococcal infection (DGI), caused by Neisseria gonorrhoeae, can present 
with a pustular, rather than macular, dermatitis.  Tenosynovitis and an asymmetric, 
migratory polyarthralgia are also typically present, but not acute hypotension and 
tachycardia (ie, shock). 

Secondary syphilis, caused by Treponema pallidum, can present with a maculopapular 
rash involving the hands and soles.  Patients may also develop a low fever, malaise, and 
epitrochlear adenopathy.  However, patients typically have an indolent course rather 
than acute-onset hypotension and tachycardia (ie, shock). 

UTERINE 
SARCOMA 

Uterine sarcoma 

Risk factors 
• Pelvic radiation 
• Tamoxifen use 
• Postmenopausal patients 

Presentation 
• Abnormal/postmenopausal bleeding 
• Pelvic pain or pressure 
• Uterine mass 

Diagnosis 
• Ultrasound ± additional imaging 
• Endometrial biopsy 
• Histopathology of surgical specimen 

Treatment 
• Hysterectomy 
• ± Adjuvant chemotherapy, radiation therapy 

Uterine sarcoma is a rare but aggressive malignancy.  Uterine sarcoma typically presents 
with a uterine mass (enlarged, irregularly shaped uterus) that causes bulk symptoms (eg, 
pelvic pressure, constipation) and abnormal or postmenopausal bleeding.  Uterine 



sarcoma is often indistinguishable from benign leiomyomata (ie, uterine fibroids); 
however, it should be suspected in postmenopausal women who have taken tamoxifen 
or have other risk factors (eg, pelvic radiation). 

Tamoxifen is a selective estrogen receptor modulator (SERM) used as an adjuvant 
treatment for breast cancer.  Although tamoxifen has antagonist effects on the breast, it 
has estrogen agonist effects on the uterus and therefore increases the risk of uterine 
sarcoma and endometrial hyperplasia or cancer.  For this reason, the FDA has issued a 
black box warning for patients and providers but recognizes that the benefits of 
tamoxifen therapy typically outweigh the risks for most patients with breast cancer. 

……….. 

Adenomyosis can present with an enlarged uterus and abnormal uterine bleeding (eg, 
heavy menses); however, patients have a symmetrically enlarged, globular uterus. 

Choriocarcinoma (ie, gestational trophoblastic neoplasia) can present with an enlarged 
uterus and abnormal uterine bleeding after pregnancy.  Choriocarcinoma affects women 
of childbearing age. 

Metastatic cancer to the ovaries can cause a pelvic mass and bulk symptoms; however, it 
is typically associated with ascites (ie, fluid wave on palpation).  In addition, breast 

cancer preferentially metastasizes 
to the lungs, liver, and bones. 

Pelvic organ prolapse (eg, 
complete procidentia) can cause 
pelvic pressure, constipation, and 
postmenopausal bleeding due to 
exposed, eroded vaginal mucosa.  

Sarcoma botryoides, a type of 
embryonal rhabdomyosarcoma, 
can present as a genitourinary 
mass, but it is typically vaginal and 
exclusively diagnosed in infants. 



BARTHOLIN 
GLAND CYST AND 

ABSCESS 

The Bartholin glands are located 
bilaterally at the posterior vaginal 
introitus and have ducts that 
drain into the vulvar vestibule at 
the 4 and 8 o'clock positions to 
provide vulvovaginal 
lubrication.  The Bartholin ducts 
may become obstructed either 
from accumulation of mucus or 
secondary to edema and trauma, 
though many cases are 
idiopathic.  The resultant 
obstruction causes proximal duct 
distension, resulting in cyst 
formation.  This soft, mobile, 
nontender cystic mass can 
be asymptomatic and may be 
found incidentally at the base of 

the labia majora.  With sufficient enlargement, it may cause discomfort during walking, 
sitting, and sexual intercourse. 

………. 

 Condylomata acuminata result from human 
papillomavirus infection, particularly types 6 and 
11.  Growths may be exophytic or sessile, and either 
solitary or multiple.  

A Gartner duct cyst results from incomplete regression 
of the Wolffian duct during fetal development.  These 
cysts appear along the lateral aspects of the upper 

anterior vagina.  In contrast to Bartholin gland cysts, they do not involve the vulva. 

A vulvar hematoma typically results from local trauma 
and presents as a tender, ecchymotic, firm mass. 

 Molluscum contagiosum presents as small, firm, 
painless bumps with central umbilication.  Although 
mostly asymptomatic, it may cause localized itching. 

Skene glands are bilateral paraurethral glands in the 
anterior vaginal vestibule.  Skene gland cysts may form 

with duct obstruction but would be located lateral to the urethral meatus. 



Asymptomatic Bartholin duct cysts in young women do not require intervention as most 
of the cysts drain spontaneously and resolve on their own.  Therefore, observation and 
expectant management are recommended for these patients.  In contrast, patients with 
symptomatic cysts or abscesses are treated with incision and drainage followed by 
placement of a Word catheter to reduce the risk of recurrence.  Some women develop 

recurrent Bartholin cysts or abscesses and undergo a marsupialization procedure, which 
creates another point of drainage for the Bartholin gland. 

………… 

Broad-spectrum antibiotic therapy is not required for Bartholin cysts and is 
recommended for Bartholin abscesses only if there are signs (eg, fever) or risk factors 
(eg, pregnancy, immunocompromise) for systemic infection. 

Cryotherapy and topical podophyllotoxin treat condylomata acuminata. 

Vulvar biopsy is indicated in patients with possible Bartholin gland carcinoma, which 
typically presents as a solid, fixed mass in older women (eg, age >60). 



Bartholin duct cyst occurs due to blockage of the Bartholin gland duct.  The Bartholin 
glands are located bilaterally at the posterior vaginal introitus and have ducts that drain 
into the vulvar vestibule at the 4 and 8 o'clock positions to provide vulvovaginal 
lubrication.  The Bartholin glands are not palpable unless ductal blockage occurs, 
resulting in mucoid fluid buildup and cyst formation. 

Women with small Bartholin duct cysts are often asymptomatic and may be diagnosed 
incidentally on routine examination.  In contrast, larger cysts cause increased tissue 
tension and friction, resulting in vaginal pressure and discomfort with sexual activity, 
walking, or sitting (all of which apply direct pressure on the vulva and cyst).  On pelvic 
examination, a soft, mobile, nontender, cystic mass is palpated behind the posterior 
labium majus with possible extension into the vagina.  Asymptomatic cysts can be 
managed expectantly; symptomatic cysts require incision and drainage with 
possible Word catheter placement. 

………. 

A Bartholin gland abscess can develop from an infected cyst; 
however, patients have additional findings of localized 
erythema and induration and a tender, fluctuant mass. 

 Condylomata accuminata 

Epidermal inclusion cysts appear as raised, mobile, flesh-
colored nodules sometimes associated with a 
central punctum. 

Hidradenitis suppurativa creates inflamed, purulent nodules 
in intertriginous areas (eg, axilla, inguinal region) that cause 
draining sinuses and scarring; disease is typically multifocal 
and painful. 

Lymphogranuloma venereum (LGV) presents as small, 
painless papules or pustules that ulcerate.  Advanced stages develop painful, swollen 
lymph nodes that coalesce to form buboes, which may rupture. 



ENDOMETRIAL 
CANCER 

Pap smear results requiring endometrial evaluation 

Result Group requiring endometrial sampling 

Benign-appearing 
endometrial cells 

• PREmenopausal women with: 
o AUB OR 
o Risk for endometrial hyperplasia 

• POSTmenopausal women 

Atypical glandular cells 
(AGC) 

• Women age ≥35 OR at risk for 
endometrial hyperplasia  

AGC, favor neoplastic • women 

This patient has benign-appearing endometrial cells on Pap testing.  Pap test reporting 
varies by age: 

• In women age <45, endometrial cells are not reported on Pap test results 
because this is a common, benign finding, particularly during the first 10 days of 
the menstrual cycle. 

• In women age ≥45, endometrial cells are reported because this finding is more 
concerning for endometrial hyperplasia or cancer, particularly in patients who 
are postmenopausal, symptomatic (ie, abnormal uterine bleeding [AUB[), or at 
high risk (eg, unopposed estrogen from obesity, chronic anovulation, PCOS). 

In a patient with the age of 45, who is premenopausal (ie, regular monthly 
menses), asymptomatic (ie, no AUB), and has no risk factors (eg, normal BMI). And is 
taking a combined estrogen/progestin oral contraceptive, which decreases the risk of 
endometrial hyperplasia and cancer. Such patient does not require additional evaluation 
(eg, endometrial biopsy) and can continue routine Pap testing. 

………. 

Cervical conization and colposcopy are used to 
evaluate for cervical cancer in patients with either 
cervical intraepithelial lesions on Pap testing or 
gross abnormalities (eg, fungating lesion) of 
the cervix. 

Pelvic ultrasound can be performed in patients 
with postmenopausal bleeding to assess the risk of 
endometrial cancer (ie, as an alternative to 
endometrial biopsy).  However, ultrasound is not 
used to assess the risk of cancer in asymptomatic 
or premenopausal patients. 



A patient has atypical glandular cells on a Pap test, which could be due to abnormalities 
of either the endocervical canal or the endometrium.  Therefore, women age ≥35 with 
this Pap result require evaluation with colposcopy, endocervical curettage, 
and endometrial biopsy.  This patient's endometrial biopsy shows atypical endometrial 
hyperplasia, a precursor to endometrial cancer.  Most cases of endometrial cancer are 
due to prolonged unopposed estrogen exposure from obesity and chronic 
anovulation (eg, polycystic ovary syndrome). 

Estrogen causes proliferation of the endometrium to allow for implantation associated 
with pregnancy; progesterone decreases endometrial proliferation (by downregulating 
estrogen receptors and regulating mitosis).  Therefore, in patients with unopposed 
estrogen exposure, continued endometrial proliferation is based on ovulatory status and 
resultant effects on progesterone: 

• Ovulatory patients have increased progesterone, which decreases endometrial 
proliferation, thereby protecting the endometrium from hyperplasia. 

• In contrast, anovulatory patients do not have an increase in 
progesterone.  Therefore, unregulated endometrial proliferation results in 
hyperplasia. 

In patients with obesity, this process can be compounded by the disproportionately high 
estrogen levels (from peripheral conversion of androgens to estrogens).  Other risk 
factors for endometrial hyperplasia/cancer include nulliparity, early menarche, late 
menopause, and tamoxifen therapy, all of which increase uterine estrogen exposure. 

………. 



Chronic infection with high-risk human papillomavirus (eg, types 16 and 18) is a risk 
factor for cervical adenocarcinoma, which may present as atypical glandular cells on Pap 
testing.  This diagnosis is unlikely if colposcopy and endocervical curettage are benign. 

Women exposed to diethylstilbestrol (DES) in utero are at increased risk of clear cell 
carcinoma of the cervix and vagina.  In utero exposure is not associated with 
endometrial hyperplasia. 

Uterine sarcoma can cause abnormal uterine bleeding; however, endometrial biopsy 
would typically show malignant stromal tissue rather than endometrial 
hyperplasia.  Additionally, uterine sarcoma is not typically associated with malignant 
transformation of benign leiomyoma. 

Gestational trophoblastic disease can present with persistent abnormal uterine bleeding 
and infertility after a spontaneous abortion; however, this diagnosis is unlikely in patients 
with a negative pregnancy test.  In addition, endometrial biopsy would show proliferative 
trophoblastic tissue rather than endometrial hyperplasia. 

Women age ≥45 with AUB require an endometrial biopsy. Endometrial hyperplasia is a 
precursor to endometrial cancer.  Major risk factors for endometrial hyperplasia/cancer 
include obesity and chronic anovulation (eg, PCOS). 

Obese women have increased estrogen levels because of the increased peripheral 
conversion and aromatization of androgens to estrone in adipose tissue.  The 
increased unopposed estrogen levels cause and compound chronic anovulation, which 
results in continued stimulation of the endometrium.  The endometrial lining continues 
to proliferate and becomes increasingly disordered, resulting in hyperplasia. 

…………… 

Chronic endometritis, a polymicrobial infection within the endometrial cavity, can cause 
intermenstrual bleeding due to sloughing of infected tissue.   

A postmenopausal woman has endometrial cells on Pap testing.  The reporting of 
endometrial cells on Pap tests is age based: 

• Women age <45 do not have endometrial cells reported on their Pap tests 
because this is a common, benign finding, particularly if Pap testing is performed 
during the first 10 days of the menstrual cycle. 

• In contrast, women age ≥45 do have endometrial cells reported on their Pap 
tests because this finding is more concerning for an abnormality.  In this age 
group, particularly in postmenopausal women, endometrial shedding may be 
due to endometrial hyperplasia/cancer, regardless if the patient has no other 
symptoms (eg, postmenopausal or abnormal uterine bleeding).  The risk of 
endometrial hyperplasia/cancer is further increased if the patient has additional 
risk factors (eg, obesity, prior chronic anovulation). 

Therefore, postmenopausal women with endometrial cells on Pap testing require further 
evaluation with an endometrial biopsy.  Patients diagnosed with endometrial cancer 
typically undergo a hysterectomy with bilateral salpingo-oophorectomy for treatment. 



Light menstrual period 4 years after a previous menstrual period is consistent 
with postmenopausal bleeding (PMB).  Most cases of PMB are benign, but all women 
with PMB require further evaluation with: 

• Pap test for cervical cancer, regardless of when the last Pap test was performed, 
because cervical cancer can present with light vaginal bleeding and has a peak 
incidence in women age ~50. 

• endometrial biopsy or transvaginal ultrasound for endometrial cancer because 
the most common presentation of endometrial cancer is PMB and the risk for 
this cancer increases with age and BMI. 

Endometrial biopsy is considered the gold standard for diagnosis of endometrial cancer 
due to its high sensitivity and specificity.  However, in postmenopausal women, a 
transvaginal (not transabdominal) ultrasound may be performed initially; women with an 
endometrial thickness ≤4 mm have a low likelihood of endometrial cancer and require no 
additional evaluation.  In contrast, women with an endometrial thickness of >4 mm 
require an endometrial biopsy because the likelihood of endometrial cancer is 
increased.  Patients diagnosed with endometrial cancer undergo a hysterectomy with 
bilateral salpingo-oophorectomy, which treats and stages the cancer. 

……………. 

Diagnostic laparoscopy is not used in the initial evaluation of PMB.  It is more commonly 
used in evaluation of ovarian cancer, which typically presents with an adnexal mass or 
bulk symptoms. 

Hysterosalpingogram, which is used to evaluate for uterine abnormalities, is relatively 
contraindicated in patients with PMB because the procedure could spread cancerous 
cells into the abdomen. 

Additional imaging of the abdomen and pelvis is typically not indicated for endometrial 
cancer because it is usually surgically staged.  However, MRI may be used in some cases 



where patients cannot tolerate surgery due to comorbidities.  It is not used in initial 
evaluation of PMB. 

In women who have historic menopause (ie, no menses >12 consecutive months), a 
serum FSH level is not recommended because it will be elevated and does not provide 
diagnostic information for PMB. 

Women with severe hot flashes during menopause, such as this patient, are often 
started on estrogen therapy (eg, estrogen transdermal patch) for symptom 
control.  Although the estrogen helps with hot flashes, it can have a negative effect on 
the uterine lining by allowing for uncontrolled endometrial proliferation; therefore, 
women with a uterus require progesterone to protect the endometrium.  However, 
progesterone can have intolerable side effects (eg, severe nausea) that may lead to its 
discontinuation. 

When the endometrial lining becomes thickened, women can develop postmenopausal 
bleeding (PMB; e.g., irregular vaginal spotting a year after menopause).  Although most 
cases of PMB are benign, the most concerning cause is endometrial cancer, particularly 
in patients on unopposed estrogen therapy.  Therefore, patients with PMB require 
evaluation of the endometrial lining with either a transvaginal ultrasound (TVUS) or 
endometrial biopsy. 

Postmenopausal women should have a thin endometrium; a TVUS is a reasonable first 
step in evaluation as it is predictive of pathology and is not as invasive or uncomfortable 
as an endometrial biopsy.  Women with an endometrium ≤4 mm require no additional 
evaluation.  In contrast, those with an endometrium >4 mm require an 
endometrial biopsy. 

……… 

If this patient has a normal TVUS or endometrial biopsy, a progestin-containing 
intrauterine device can be placed to protect the endometrial lining while she continues 
estrogen therapy.   

Vaginal estrogen is used for vulvovaginal atrophy; it does not treat hot flashes.  In 
addition, it should not be used until patients have completed the PMB evaluation. 



Uterine fibroids are a common cause of abnormal uterine bleeding in premenopausal 
women, typically causing heavy, prolonged menses.  Vaginal spotting occurring more 
than a year after the last menstrual period (ie, postmenopausal bleeding [PMB]) is not 
likely due to preexisting fibroids, which typically decrease in size and become 
asymptomatic after menopause.  Because PMB is a common presenting finding 
for endometrial hyperplasia or cancer (particularly in older women with obesity), all 
patients with PMB require endometrial evaluation. 

Endometrial evaluation for PMB is with either transvaginal ultrasound (TVUS) 
or endometrial biopsy.  Endometrial biopsy can supply a histologic diagnosis, but it is an 
invasive and uncomfortable procedure.  Therefore, PMB can also be 
evaluated initially with TVUS.  Patients with an endometrial thickness ≤4 mm on 
ultrasound have a low likelihood of endometrial cancer and require no additional 
evaluation.  In contrast, patients with an endometrial thickness >4 mm require an 
endometrial biopsy to assess for endometrial hyperplasia or cancer. 

Patients with endometrial hyperplasia may be managed medically (eg, progestin) or 
surgically (eg, hysterectomy); those with endometrial cancer are typically 
managed surgically. 

……. 

Serum FSH levels are ordered in patients with AUB to differentiate between 
hypothalamic (eg, functional hypothalamic amenorrhea) and ovarian 
(eg, perimenopause, primary ovarian insufficiency [POI]) causes of 
irregular bleeding.  However, this test is not useful in the evaluation 
of such abnormal bleeding. 

Progestin-containing intrauterine devices can treat endometrial hyperplasia without 
atypia, which may present with PMB.  They are contraindicated in women with 
unexplained vaginal bleeding. 

A progesterone withdrawal test is used in premenopausal women with secondary 
amenorrhea to determine estrogen status (ie, no withdrawal bleed with low estrogen 
levels).  It is not used in the evaluation of PMB because it cannot distinguish between 
benign and malignant causes. 

Endometrial biopsy indications 

Age >45 
• Abnormal uterine bleeding (AUB) 
• Postmenopausal (PoMP) bleeding 

Age <45 

Abnormal uterine bleeding PLUS: 
• Unopposed estrogen (obesity, anovulation) 
• Failed medical management 
• Lynch syndrome (hereditary nonpolyposis colorectal cancer) 

Age >35 • Atypical glandular cells (AGCs) on Pap test 

Atypical glandular cells (AGC) on Pap testing may be due to 
either cervical or endometrial adenocarcinoma. All women age >35 with AGC or women 



age <35 with AGC and risk factors (eg, obesity, anovulation) require evaluation for 
endometrial cancer in addition to cervical pathology. Therefore, AGC on Pap testing is 
investigated with colposcopy, endocervical curettage, and endometrial biopsy to 
evaluate the ectocervix, endocervix, and endometrium. As a result, a return to routine 
Pap screening is not indicated. 

Loop electrosurgical excision procedure (LEEP) is a type of cone biopsy that removes the 
cervical transformation zone.  A LEEP does not evaluate the endometrium and is not 
used in the diagnosis of AGC on Pap test. 

Endometrial hyperplasia/cancer 

Risk factors 

Excess estrogen 
• Obesity 
• Chronic anovulation/PCOS 
• Nulliparity 
• Early menarche or late menopause 
• Tamoxifen use 

Clinical 
features 

• Heavy, prolonged, intermenstrual &/or postmenopausal 
bleeding 

Evaluation 
• Endometrial biopsy (gold standard) 
• Pelvic ultrasound (postmenopausal women) 

Treatment 
• Hyperplasia: progestin therapy or hysterectomy 
• Cancer: hysterectomy 

PCOS = polycystic ovary syndrome. 

Endometrial adenocarcinoma is a common gynecologic malignancy that presents with 
either abnormal uterine bleeding (e.g., a premenopausal patient) or postmenopausal 
bleeding.  Diagnosis is via endometrial biopsy, and treatment includes hysterectomy with 
bilateral salpingo-oophorectomy with or without chemoradiation (depending on stage). 

The underlying cause of most cases of endometrial cancer is chronic unopposed 
estrogen exposure.  In the uterus, estrogen causes the proliferation of the endometrium 
to allow for implantation associated with pregnancy.  In ovulatory patients, an increase 
in progesterone protects against unopposed endometrial proliferation by 
downregulating estrogen receptors and regulating mitosis. 

However, in conditions where estrogen levels are disproportionately high, the 
endometrium has unregulated proliferation, leading to development of endometrial 
cancer.  The most common risk factor is obesity (ie, elevated BMI) because adipose 
tissue increases the conversion of androgens to estrogens, which results in increased 
uterine estrogen exposure and chronic anovulation.  Other risk factors for endometrial 
cancer are related to unopposed estrogen and include nulliparity, tamoxifen use, and 
early age of menarche. 



…………. 

A prior abnormal Pap test is a risk factor for cervical cancer; however, it does not affect 
the risk of endometrial cancer. 

Tobacco use decreases the risk of endometrial cancer, likely by stimulating estrogen 
metabolism in the liver and decreasing serum estrogen levels. 

ANOVULATION 

Chronic (≥6 months) abnormal uterine bleeding (AUB) can occur secondary to excess 
adipose tissue associated with obesity.  Excess adipose tissue affects the hypothalamic-
pituitary-ovarian axis by 2 major mechanisms: 

• Obesity causes increased insulin resistance and hyperglycemia, which decrease 
the production of sex hormone–binding globulin, causing elevated free androgen 
(eg, androstenedione) levels. 

• The increased free androgens are aromatized in the adipose tissue to estrone (a 
type of estrogen), which leads to persistently elevated estrone levels. 

In these patients, the high estrone levels affect GnRH pulses at the level of the 
hypothalamus, resulting in high-frequency, short-interval GnRH pulses.  These pulses 
preferentially produce LH, resulting in an imbalance in LH and FSH release from the 
anterior pituitary (although the overall change in concentration is minimal).  The LH/FSH 
imbalance results in a lack of LH surge, causing anovulation and subsequent abnormal 
uterine bleeding.  Treatment options include weight loss and combination oral 
contraceptives, which regulate menstrual cycles and protect the endometrium. 

………….. 

Patients with adenomyosis typically have heavy monthly menstrual bleeding 
with dysmenorrhea. 

Endometrial polyps are common in obese patients because the estrogen receptor on the 
endometrium responds to estrogen excess.  However, patients with endometrial polyps 
typically have bleeding between regular, monthly menstrual cycles.  

Patients with hypothyroidism can have abnormal uterine bleeding because the increased 
release of thyrotropin-releasing hormone from the hypothalamus causes increased 



prolactin levels.  The elevated prolactin level inhibits FSH and LH release from the 
pituitary, leading to anovulation and abnormal uterine bleeding.   

Primary ovarian insufficiency is a type of hypergonadotropic hypogonadism (eg, 
menopause) in women age <40 that causes anovulation and subsequent abnormal 
uterine bleeding.  In contrast to obese patients having anovulation, those with primary 
ovarian insufficiency have vasomotor symptoms (eg, hot flushes) and an elevated FSH 
level (>40 mIU/mL). 

Uterine leiomyomas (fibroids) cause heavy, regular menstrual bleeding rather than 
irregular menses or amenorrhea,  

The initial menstrual cycles in adolescents are irregular and anovulatory. The abnormal 
uterine bleeding (AUB) that follows menarche is due to immaturity of the developing 
hypothalamic-pituitary-gonadal axis that produces inadequate quantities and 
proportions of gonadotropin-releasing hormone, and subsequently FSH and LH, required 
to induce ovulation.  In the absence of ovulation, menstrual cycles lack their regular 
periodicity.  The endometrium builds up under the influence of estrogen, but without the 
influence of progesterone, the cue to slough the endometrium is lacking and menstrual-
like bleeding occurs due to estrogen breakthrough bleeding.  Normally, progesterone is 

produced in increased amounts by the 
corpus luteum following ovulation, and 
withdrawal of this progesterone as the 
corpus luteum degenerates results in 
menses. 

In patients with AUB, bleeding after 
exogenous progesterone administration 
confirms normal endogenous estrogen 
production and proliferative 
endometrium.  It also eliminates causes 
of estrogen deficiency (eg, primary 
ovarian insufficiency), endometrial 
abnormalities (eg, intrauterine 
adhesions),  and outlet tract 
abnormalities (eg, imperforate 
hymen).  Treatment of AUB in 
adolescents with either progestin-only or 

combination estrogen/progestin oral contraceptives is indicated when bleeding 
is disruptive to activities, is heavy, or results in anemia.  Anovulation typically resolves 1-
4 years postmenarche, after which menstrual cycles normalize. 

……….. 

Excess LH secretion and androgen excess are characteristic of polycystic ovary 
syndrome.  Clinical features include irregular menses, signs of hirsutism, and multiple 
small "pearl-string" ovarian cysts on ultrasound.  



HYPERANDROGENI
SM 

Severe nodulocystic acne occurring on the arms and upper back is a sign 
of hyperandrogenism.  A common cause of hyperandrogenism in young women, 
particularly in conjunction with obesity, is polycystic ovary syndrome (PCOS).  In 
addition to either clinical (eg, severe acne, hirsutism, androgenic alopecia) or laboratory 
(eg, elevated serum testosterone) evidence of hyperandrogenism, diagnosis of PCOS 
requires a history of irregular menses indicating anovulation and/or polycystic ovaries 
on ultrasound.  Once 2 of these 3 criteria are met, and other causes of 
hyperandrogenism (eg, Cushing syndrome, nonclassical congenital adrenal hyperplasia) 
are excluded, the diagnosis of PCOS is established. 

…….. 

Autoimmune hypothyroidism is linked to family history and may cause irregular menses 
and weight gain.  Typical skin findings are coarse hair, skin discoloration, and occasionally 
alopecia, not nodulocystic acne. 

Patients with eating disorders do not typically have signs of hyperandrogenism.  In 
addition, there is no established causal relationship between certain foods and acne. 

Intravenous drug use may cause localized skin infections (eg, folliculitis) but not diffuse 
nodulocystic acne. 

The number of lifetime sexual partners is used to assess the risk for cervical dysplasia and 
sexually transmitted infections; it is not relevant in the differential diagnosis of acne. 

Causes of hirsutism in women 

Etiology Clinical features 

Polycystic ovary 
syndrome 

• Oligomenorrhea, hyperandrogenism, obesity 
• Associated with type 2 diabetes, 

dyslipidemia, hypertension 

Idiopathic hirsutism 
• Normal menstruation 
• Normal serum androgens 



Nonclassic 
21-hydroxylase 

deficiency 

• Similar to polycystic ovary syndrome 
• Elevated serum 17-hydroxyprogesterone 

Androgen-secreting 
ovarian tumors, ovarian 

hyperthecosis 

• More common in postmenopausal women 
• Rapidly progressive hirsutism with virilization 
• Very high serum androgens 

Cushing syndrome 
• Obesity (usually of the face, neck, trunk, 

abdomen) 
• Increased libido, virilization, irregular menses 

A patient had previously well-controlled polycystic ovary syndrome (PCOS) based on the 
regulation of menses with combined estrogen/progestin oral contraceptives (COCs).  She 
had a new onset of voice deepening and abnormal uterine bleeding (AUB) despite 
therapy (ie, worsening symptoms), which is unusual for PCOS and requires evaluation for 
an alternate etiology of her symptoms. 

A likely cause of this patient's symptoms is an androgen-secreting tumor considering a 
new-onset voice deepening, a sign of virilization (ie, severe hyperandrogenism).  Voice 
deepening is a common (and possibly irreversible) sign of frank virilization as excess 
androgens (eg, testosterone >150 ng/dL, dehydroepiandrosterone sulfate [DHEAS] >700 
µg/dL) lengthen and thicken the vocal cords, thereby changing their acoustic frequency 
and changing the voice.  Other clinical features of virilization include male-pattern 
baldness (eg, temporal hair loss), increased muscle bulk, and clitoromegaly. 

Patients with virilization require evaluation for ovarian and adrenal sources of androgen 
production with total testosterone, 17-hydroxyprogesterone, and DHEAS 
levels. Virilization along with an ovarian mass are most likely due to a Sertoli-Leydig cell 
tumor, a type of sex cord–stromal tumor that secretes high testosterone levels. 

……… 

Hirsutism, hair growth in an androgen-dependent distribution (eg, chest, back, 
abdomen), is common in women with PCOS due to slight elevations in testosterone 
levels, and typically progresses gradually (ie, over years).  In contrast, patients with an 
androgen-secreting tumor typically have a rapid onset of worsening hirsutism (over a few 
months) often associated with male-pattern baldness.  Hair on the upper lip and chin is a 
normal variant and chronic. 

Androgens can stimulate sebaceous glands and cause nodulocystic acne (particularly on 
the back and chest); however, acne is not a sign of virilization.   

Although menstrual irregularities are seen with androgen-secreting tumors, they are not 
specific, as irregular cycles occur with other endocrine and metabolic etiologies (eg, 
thyroid, PCOS). 

PCOS 
Polycystic ovary syndrome 



Clinical features 

• Androgen excess (eg, acne, male pattern baldness, 
hirsutism) 

• Oligoovulation or anovulation (eg, menstrual 
irregularities) 

• Obesity 
• Polycystic ovaries on ultrasound 

Pathophysiology 
• ↑ Testosterone levels 
• ↑ Estrogen levels 
• LH/FSH imbalance 

Comorbidities 

• Metabolic syndrome (eg, diabetes, hypertension) 
• Obstructive sleep apnea (OSA) 
• Nonalcoholic steatohepatitis (NASH) 
• Endometrial hyperplasia/cancer 

Treatment 
options 

• Weight loss (first-line) 
• Oral contraceptives for menstrual regulation 
• Clomiphene citrate for ovulation induction 



Polycystic ovary syndrome (PCOS) is a common condition diagnosed in adolescents due 
to signs of hyperandrogenism and irregular menses.  Clinical evidence of 
hyperandrogenism includes severe nodulocystic acne, male pattern baldness, 
and hirsutism.  Although many patients with PCOS have biochemical evidence of 
hyperandrogenism with elevated serum levels of total testosterone, these laboratory 
values may be normal in some due to decreased levels of sex hormone-binding globulin, 
with elevated free testosterone levels instead.  Therefore, the diagnosis requires either 
clinical or biochemical evidence of hyperandrogenism. 

Women with PCOS typically have decreased progesterone secretion due to chronic 
anovulatory cycles.  Therefore, these patients usually have a constant and 
unbalanced proliferation of the endometrium by estrogens.  This unopposed estrogen 
stimulation places patients at increased risk for endometrial hyperplasia and cancer.   

Treatment with cyclic progesterone, estrogen/progestin oral contraceptives, or 
progesterone-releasing intrauterine devices protects the endometrium from hyperplasia 
and reduces cancer risk. 

……………. 



Adrenocortical malignancies typically occur with an associated syndrome (eg, Li-
Fraumeni syndrome).  An adrenocortical tumor may cause hyperandrogenism but is 
unlikely in a patient with a negative family history and normal 
dehydroepiandrosterone sulfate. 

The main risk factor for squamous cell vulvar and cervical cancer is persistent human 
papillomavirus (HPV) infection.  The HPV vaccination series reduces the risk of these 
cancers by preventing infection with high-risk HPV types 16 and 18. 

Family history and radiation exposure are the major risk factors for thyroid 
cancer.  Typical presentation is a thyroid nodule and no menstrual irregularities. 

Clear cell vaginal cancer is linked to in utero exposure to diethylstilbestrol, not 
PCOS.  Vaginal squamous cell carcinoma is linked to HPV infection. 

Polycystic ovary syndrome 

Clinical features 

• Androgen excess (eg, acne, male pattern 
baldness, hirsutism) 

• Oligoovulation or anovulation (eg, menstrual 
irregularities) 

• Obesity 
• Polycystic ovaries on ultrasound 

Pathophysiology 
• ↑ Testosterone levels 
• ↑ Estrogen levels 
• LH/FSH imbalance 

Comorbidities 

• Metabolic syndrome (eg, diabetes, 
hypertension) 

• Obstructive sleep apnea 
• Nonalcoholic steatohepatitis 
• Endometrial hyperplasia/cancer 

Treatment options 
• Weight loss (first-line) 
• Oral contraceptives for menstrual regulation 
• Clomiphene citrate for ovulation induction 

A patient has infertility, irregular menses, and hyperandrogenism, features concerning 
for polycystic ovarian syndrome (PCOS).  Hyperandrogenism, resulting from ovarian 
steroid overproduction, can be diagnosed clinically (eg, hirsutism, acne, alopecia) or 
biochemically with elevated serum testosterone levels. 

In addition to hyperandrogenism, many patients with PCOS have persistently elevated 
estrone levels due to peripheral androgen conversion in adipose tissue and decreased 
levels of sex-hormone–binding globulin.  Such high estrone levels affect gonadotropin-
releasing hormone (GnRH) pulses at the level of the hypothalamus, resulting in high 
frequency, short interval GnRH pulses.  The high frequency GnRH pulses preferentially 
produce LH, resulting in an imbalance in LH and FSH release from the anterior 



pituitary.  The LH/FSH imbalance results in a lack of LH surge.  In the ovary, this results in 
the failure of follicle maturation and oocyte release (eg, anovulation). 

In patients with PCOS who are pursuing pregnancy, weight loss is the first-line treatment 
as it restores ovulatory cycles; if unsuccessful, ovulation induction agents (eg, 
clomiphene citrate) may be used. 

…………… 

Failure of müllerian duct fusion (eg, müllerian agenesis) is an anatomic cause of 
infertility.  Patients typically present with primary amenorrhea, a foreshortened vagina 
with no palpable uterus, and normal hormone levels. 

Impaired oocyte transport through the fallopian tube may be caused by pelvic fibrosis 
and adhesions from pelvic inflammatory disease or endometriosis.  Patients have regular 
menses, chronic pelvic pain, and normal testosterone levels. 

Although primary ovarian insufficiency may present with infertility and oligomenorrhea, 
patients typically have a concomitant autoimmune disorder and normal 
testosterone levels. 

Turner syndrome is a sex chromosome monosomy (45,XO), and these patients may have 
primary ovarian insufficiency characterized by an elevated FSH level.  Other typical 
features of Turner syndrome include short stature, "shield" chest, and webbed neck. 

A patient presents with menstrual irregularities (eg, anovulation), infertility, 
and enlarged ovaries.  In addition, the presence of acanthosis nigricans indicates insulin 
resistance.  These are clinical manifestations of polycystic ovarian 
syndrome (PCOS).  Although patients with PCOS can have elevated serum testosterone 
or LH levels, serum concentrations can also be normal with symptoms due to a relative 
imbalance in hormone levels rather than absolute values. 

Most patients with PCOS are obese and have continual high estrogen levels due to the 
peripheral conversion of estrogens from androgens in adipose tissue.  These high 
estrogen levels suppress the hypothalamic-pituitary-ovarian axis by creating constant 
negative feedback.  Weight loss is the first-line treatment to reestablish ovulation by 
decreasing the peripheral estrogen conversion.  If weight loss is unsuccessful, ovulation 
can be induced with clomiphene citrate, a selective estrogen modulator (SERM) that 
primarily blocks estrogen receptors at the level of the hypothalamus and inhibits the 
negative feedback mechanism.  This allows for the hypothalamus to restore pulsatile 
gonadotropin-releasing hormone secretion, normalize LH and FSH levels, and create an 
LH surge resulting in ovulation. 

………………. 

Dopamine agonists (eg, bromocriptine) are used to treat hyperprolactinemia, a condition 
that causes anovulation and galactorrhea.   

Progesterone may be administered for endometrial protection from uncontrolled 
anovulatory proliferation of the lining in patients with PCOS, but it does not 
facilitate ovulation. 



Laparoscopic fulguration of lesions improves fertility in the setting of endometriosis, a 
condition characterized by regular, painful menses (eg, dysmenorrhea) or chronic 
pelvic pain. 

OVARIAN CANCER Ovarian cancer is one of the leading causes of cancer mortality in the United States as 
the disease is typically diagnosed in advanced stages with widespread metastasis.  For 
average-risk patients (eg, no hereditary cancer syndromes), no screening tests exist to 
detect ovarian cancer in its early, more treatable stages.  This patient's family history of a 
single second-degree relative with ovarian cancer does not impart increased likelihood of 
a hereditary cancer syndrome. 

……….. 

In women with a very strong family history of ovarian cancer, testing for 
the BRCA1 and BRCA2 genes can be offered, preferably beginning with evaluation of the 
individual diagnosed with the disease.  One second-degree relative with ovarian cancer 
does not warrant BRCAtesting in this patient. 

Screening with pelvic ultrasound and/or CA-125 is not recommended.  Pelvic 
ultrasonography and serum testing for the CA-125 antigen can be used to help 
differentiate an existing adnexal mass as malignant versus benign but are not useful in 
the asymptomatic, average-risk patient without an ovarian mass.  Furthermore, false 
elevations of CA-125 can be caused by coexisting conditions such as endometriosis 
and leiomyomata. 

Ovarian cancer risk increases with age, particularly after menopause, and any ovarian 
mass in a postmenopausal patient requires investigation.  Risk factors for this malignancy 
include age, use of fertility drugs, uninterrupted ovulation (eg, nulligravidity), 
and BRCA mutation.  Cancer antigen 125 (CA-125) is a biomarker for epithelial ovarian 
cancer.  Elevations are also caused by common gynecologic conditions (eg, leiomyomata, 
endometriosis) that are more likely present in premenopausal patients; therefore, the 
specificity of CA-125 levels is much greater in postmenopausal women. 

CA-125 levels are measured in conjunction with pelvic ultrasonography findings to 
categorize an ovarian mass as likely malignant or benign. If the postmenopausal patient 
has no medical conditions that may cause a false elevation of CA-125, measurement is 
the best next step to investigate the risk of malignancy for ovarian cyst. CA-125 levels can 
also be used to monitor for recurrence of a proven malignancy after treatment. 

In a postmenopausal (NOT PREmenopausal) patient, an elevated CA-125 level in the 
context of any adnexal mass is highly suspicious for malignancy.  If the adnexal mass has 
no malignant features on ultrasound (eg, small size, simple cyst) and the CA-125 level is 
normal, the patient can be observed with periodic ultrasound, but observation without 
further workup is inappropriate in a postmenopausal patient.  If there are suspicious 
features on ultrasound (eg, large mass, solid components, septations) and/or if the CA-
125 level is elevated, the patient should undergo further imaging (eg, MRI, CT scan) to 
assess the extent of disease.  Knowledge of the presence of metastatic implants from 
imaging is important to guide surgical exploration, which is recommended if malignancy 
is suspected based on clinical, CA-125, and imaging findings. 

…………. 



Endometrial biopsy is performed to investigate for endometrial carcinoma and is 
indicated in patients with postmenopausal bleeding, abnormal uterine bleeding over age 
45, or thickened endometrial stripe with an ovarian mass.   

Needle aspiration is contraindicated in postmenopausal women with an adnexal mass 
due to risk of spreading potentially malignant cells should the mass prove cancerous. 

Papanicolaou testing is a screen for cervical cancer and is not diagnostic of 
ovarian cancer.   

Sertoli-Leydig cell tumor (SLT) 

Pathogenesis 
• Sex cord–stromal tumor 
• ↑ Testosterone 

Clinical 
features 

• Rapid-onset virilization 
o Voice deepening 
o Male-pattern balding 
o Increased muscle mass 
o Clitoromegaly 

• Oligomenorrhea 
• Unilateral, solid adnexal mass 

Management • Surgery (tumor staging) 

Clitoromegaly (eg, clitoris protruding from the clitoral hood) and large adnexal mass are 
most likely due to a Sertoli-Leydig cell tumor, a testosterone-secreting sex cord–stromal 
tumor.  Sertoli and Leydig cells are normally found in the testes but can develop in the 
ovaries and produce testosterone, particularly after malignant transformation and cell 
proliferation.  The testosterone excess results in the clinical features often associated 
with this tumor, including: 

• Rapid-onset virilization:  Testosterone and dihydrotestosterone affect peripheral 
tissues, resulting in clitoromegaly.  Additional features may include male-pattern 
(bitemporal) balding, voice deepening, and increased muscle mass. 

• Signs of estrogen deficiency:  Testosterone inhibits hypothalamic GnRH and 
pituitary FSH/LH release, resulting in low estrogen.  Therefore, patients may 
develop breast atrophy, vulvovaginal atrophy, dyspareunia, and oligomenorrhea. 

Sertoli-Leydig cells are typically diagnosed at an early cancer stage, and management 
includes surgical removal.  Those with metastatic disease may require 
additional chemotherapy. 

………………. 

Turner syndrome (45,X) causes chromosome-mediated ovarian follicle depletion, 
resulting in primary ovarian insufficiency.  These patients have signs of estrogen 
deficiency (eg, dyspareunia, vaginal atrophy); however, they have no associated 
virilization (eg, clitoromegaly) or adnexal mass. 



A tubo-ovarian abscess is a complex collection of purulent, polymicrobial fluid that can 
present as a complex adnexal mass.  The abscess typically manifests acutely with fever, 
and patients have no associated virilization. 

Endometriomas (endometrial glands and stroma within the ovary) can present as 
complex adnexal masses.  Patients with endometriosis may have dyspareunia but no 
associated virilization or estrogen deficiency. 

Granulosa cell tumors (estrogen-secreting sex cord–stromal tumors) present as large, 
complex ovarian masses.  In contrast to SLT, those with a granulosa cell tumor have signs 
of elevated estrogen (eg, breast tenderness) and normal vaginal rugation. 

Lactate dehydrogenase–secreting germ cell tumors (eg, dysgerminomas) cause solid 
adnexal masses.  Dysgerminomas may secrete hCG and estrogen but not testosterone. 

 The Sertoli and Leydig cells are normally found in the male testes but can develop in the 
ovaries and produce testosterone.  With the malignant proliferation of these cells, male-
range testosterone levels can occur and result in rapid-onset bitemporal hair 
thinning and other signs of virilization (eg, voice deepening, increased muscle mass, 
clitoromegaly).  Because the elevated testosterone levels suppress pituitary FSH and LH 
release, patients may also develop signs of anovulation and estrogen deficiency such 
as abnormal uterine bleeding (AUB) and amenorrhea.  Even with a large mass, Sertoli-
Leydig cell tumors are typically at an early cancer stage and treatment is with surgical 
removal. 

…………….. 

Choriocarcinoma is a malignant gestational trophoblastic neoplasia that typically follows 
a pregnancy (eg, hydatidiform mole) and may present with abnormal uterine 
bleeding.  However, choriocarcinomas secrete markedly elevated hCG levels (>100,000 
mIU/mL), resulting in a positive pregnancy test. 

Ovarian thecomas are benign sex cord–stromal tumors that typically occur in 
postmenopausal women.  Thecomas may secrete estrogen and cause abnormal 
uterine/postmenopausal bleeding; they do not cause virilization. 

Severe hyperandrogenism—defined by either virilization (eg, enlarged clitoris) or rapid-
onset (<1 year) hyperandrogenism (eg, hirsutism, nodulocystic acne)—is suggestive of 
an androgen-secreting tumor.  Additional clinical features of androgen-secreting tumors 
and resultant virilization include bitemporal male-pattern balding, voice deepening, and 
increased muscle mass.  Most androgen-secreting tumors arise from either the ovaries or 
adrenal glands, which can be distinguished from one another by the type of androgen 
produced.  Ovarian androgen-secreting tumors produce markedly elevated testosterone 
levels (>150 ng/dL), whereas adrenal tumors produce elevated dehydroepiandrosterone 
sulfate (DHEAS) levels (>700 mcg/dL). 

Elevated testosterone and normal DHEAS indicate an ovarian source for her 
virilization—most likely a Sertoli-Leydig cell tumor, a testosterone-secreting, sex cord–
stromal ovarian tumor.  The best next step in evaluation is a pelvic ultrasound, which 
may visualize a complex adnexal mass.  Management includes surgical excision of the 
tumor and cancer staging. 



………. 

Classic congenital adrenal hyperplasia (CAH), due to 21-hydroxylase deficiency, typically 
presents during infancy as a salt-wasting adrenal crisis; girls also have ambiguous 
genitalia.  Nonclassic CAH typically presents in young women with slowly progressive 
(over years) hyperandrogenism and abnormal uterine bleeding; true virilization is 
uncommon.  Both types of CAH cause elevated 17-hydroxyprogesterone, rather than 
testosterone, levels. 

Adrenocortical carcinomas can cause rapid-onset virilization and some constitutional 
symptoms (eg, weight loss).  However, patients with androgen-secreting tumors of 
adrenal origin have elevated DHEAS levels. 

Aromatase deficiency causes maternal and fetal virilization during pregnancy due to 
placental inability to convert DHEAS to estradiol.  Therefore, individuals with aromatase 
deficiency have elevated DHEAS levels. 

Polycystic ovary syndrome (PCOS) is a common cause of hyperandrogenism, abnormal 
uterine bleeding, and mildly elevated testosterone levels, particularly in obese 
patients.  However, PCOS rarely results in the markedly elevated testosterone levels that 
cause virilization (eg, voice deepening, clitoromegaly). 

Granulosa cell tumor 

Pathogenesis 
• Sex cord–stromal tumor 
• ↑ Estradiol 
• ↑ Inhibin 

Clinical features 

• Complex ovarian mass 
• Juvenile subtype 

o Precocious puberty 
• Adult subtype 

o Breast tenderness 
o Abnormal uterine bleeding 
o Postmenopausal bleeding 

Histopathology • Call-Exner bodies (cells in rosette pattern) 

Management 
• Endometrial biopsy (endometrial cancer) 
• Surgery (tumor staging) 

Postmenopausal bleeding and large ovarian mass are most likely due to a granulosa cell 
tumor, an ovarian sex cord–stromal tumor.  The ovarian stroma, which is primarily 
composed of granulosa cells, produces the ovarian estrogen supply.  Granulosa cells 
convert testosterone to estradiol (via aromatase) and secrete inhibin (which typically 
inhibits FSH); therefore, uncontrolled proliferation of these cells, as seen in a granulosa 
cell tumor, results in high estradiol and inhibin levels. 

Women with an adult subtype granulosa cell tumor have chronic, unopposed 
estrogen exposure that can result in endometrial hyperplasia or cancer 



(eg, postmenopausal bleeding).  Additional clinical features may include breast 
tenderness and mass-effect symptoms (eg, abdominal distension, ovarian torsion).  Due 
to the association of granulosa cell tumors with endometrial cancer, patients with a 
suspected granulosa cell tumor require an endometrial biopsy prior to surgical staging to 
help guide management.  After surgical management, inhibin levels can be monitored to 
evaluate for disease progression or recurrence. 

………….. 

Brenner tumors are a rare, benign subtype of epithelial ovarian tumor that is typically 
found incidentally in asymptomatic patients.   

Embryonal carcinoma is a type of ovarian germ cell tumor that occurs typically in young 
women.  Embryonal carcinoma secretes alpha-fetoprotein and hCG. 

Mature teratomas (dermoid cysts) are benign germ cell tumors that are more common in 
younger women (age 10-30).  Mature teratomas do not secrete estrogen; however, some 
can secrete thyroid hormone (eg, struma ovarii). 

Metastatic gastric carcinoma can affect the ovary (ie, Krukenberg tumor) and cause a 
nontender adnexal mass.  Patients with gastric cancer typically present with weight loss 
and persistent abdominal pain. 

Yolk sac tumors are germ cell tumors that are more common in young women and 
secrete alpha-fetoprotein.  Because yolk sac tumors grow rapidly, patients typically have 
an acute onset of pelvic pain. 

Precocious puberty (ie, secondary sexual characteristics in girls age <8) and large adnexal 
mass can be due to a granulosa cell tumor, a type of ovarian sex cord–stromal 
tumor.  The ovarian stroma, composed of granulosa and theca cells, produces the 
ovarian estrogen supply.  Granulosa cells convert testosterone to estradiol (via 
aromatase) and secrete inhibin (which blocks FSH release); therefore, uncontrolled 
proliferation of these cells, as seen in a granulosa cell tumor, results in high estradiol and 
inhibin levels.  In girls with a juvenile-subtype granulosa cell tumor, the increased 
estrogen causes peripheral precocious puberty.  Therefore, patients often have early-
onset breast development, vaginal bleeding due to endometrial proliferation, and an 
advanced bone age (>2 standard deviations of chronologic age). 

Sex cord–stromal tumors, including the juvenile-subtype granulosa cell tumor, are 
usually diagnosed at an early cancer stage (eg, tumor confined to the ovary); therefore, 
most young patients can be managed with a unilateral salpingo-oophorectomy.  Patients 
often have a low recurrence risk and are able to maintain future fertility. 

……….. 

Dysgerminomas are germ cell tumors that contain cells that differentiate into 
syncytiotrophoblast cells of the placenta.  Therefore, dysgerminomas can secrete lactate 
dehydrogenase or β-hCG.  

Mature teratomas (dermoid cysts) are benign germ cell tumors composed of 
endodermal, mesodermal, and ectodermal tissue.  Mature teratomas do not typically 
secrete estrogen; however, some may secrete thyroid hormone (ie, struma ovarii). 



Serous cystadenomas are benign ovarian epithelial tumors.  

Sertoli-Leydig cell tumors are ovarian sex cord–stromal tumors that produce androgens 
(eg, testosterone, androstenedione); patients with these tumors typically have 
virilization (eg, amenorrhea, deepening voice, clitoromegaly). 

Yolk sac tumors, an ovarian germ cell tumor, are formed by cells that differentiate into 
the fetal yolk sac and gastrointestinal tract, which synthesize alpha-fetoprotein.  Patients 
with these tumors have high alpha-fetoprotein levels.  

GCT:  Other clinical features may include breast tenderness (caused by estrogen-
stimulated breast tissue proliferation) and abdominal bloating/pain (eg, mass 
effect, ascites).  Granulosa cell tumors secrete high levels of estradiol that cause 
uncontrolled endometrial proliferation; therefore, patients often have abnormal uterine 
bleeding (eg, irregular menses) due to the subsequent development of endometrial 
hyperplasia/cancer. 

Granulosa cell tumors are typically diagnosed at an early cancer stage and treated 
surgically; however, due to the possibility of concomitant endometrial 
hyperplasia/cancer from excessive estrogen, the best next step is an endometrial 
biopsy. 

• Premenopausal women desiring future fertility who have a granulosa cell tumor 
and no endometrial cancer can undergo a uterus-sparing procedure (eg, 
unilateral salpingo-oophorectomy). 

• In contrast, patients with both a granulosa cell tumor and endometrial cancer 
require a hysterectomy and bilateral salpingo-oophorectomy. 

Additionally, postoperative management with chemotherapy or radiation depends on 
the stage of both the granulosa cell tumor and the endometrial cancer, as 
regimens differ. 

…………….. 

Endometrial ablation (surgical destruction of the endometrial lining) is typically used for 
premenopausal patients with heavy, regular menses.  An endometrial biopsy is required 
prior to an endometrial ablation because it is contraindicated in patients with 
endometrial cancer. 

Bilateral breast tenderness and fibrocystic changes (due to increased breast tissue 
proliferation [FCC in PoMP]) are suggestive of estrogen exposure.  The additional 
symptoms of increasing abdominal girth, early satiety, and a complex ovarian mass are 
concerning for an ovarian malignancy—specifically, a granulosa cell tumor, a type of 
ovarian sex cord-stromal tumor. 

Granulosa cells are the primary components of the ovarian stroma and function in 
converting testosterone to estradiol via aromatase.  They secrete both estradiol (via 
aromatization of testosterone) and inhibin (which suppresses pituitary FSH release via 
negative feedback).  Malignant proliferation of granulosa cells can cause high estradiol 
levels that affect the breast (eg, tenderness) and endometrium (eg, unopposed 
proliferation).  Therefore, patients can have concomitant endometrial 



hyperplasia/cancer that presents in postmenopausal women as an enlarged uterus with 
abnormal uterine bleeding or a thickened (>4 mm) endometrial stripe on 
ultrasound.  Patients are managed surgically and require monitoring for disease 
progression or recurrence with serum inhibin levels. 

Mature cystic teratoma 

Pathology 
• Benign ovarian germ cell tumor 
• Endoderm, mesoderm, ectoderm tissue 

Clinical features 

• Most asymptomatic 
• Ovarian torsion 
• Struma ovarii subtype: hyperthyroidism 
• Unilateral adnexal mass 
• Ultrasound: complex, cystic, calcifications 
• Gross appearance: sebaceous fluid, hair, teeth 

Management • Ovarian cystectomy or oophorectomy 

Ovarian torsion is a twisting of the ovary around the supporting ligaments (eg, 
infundibulopelvic, utero-ovarian) containing the ovarian vessels.  Torsion initially 

impedes venous outflow 
with continued arterial 
inflow, leading to vascular 
congestion and 
edema.  Persistent 
torsion causes acute-
onset, severe pelvic pain 
due to ovarian ischemia 
and necrosis from 
complete ovarian vessel 
obstruction 
(eg, decreased ovarian 
Doppler flow) and can be 

complicated by peritonitis (eg, fever, nausea, vomiting) and an acute abdomen (eg, 
rebound, guarding). 

Any large ovarian mass (≥5 cm) can induce torsion; however, mature cystic 
teratomas (also known as dermoid cysts), common in PREmenopausal women, have an 
elevated risk due to their heterogeneous composition and variable density that creates 
an unstable mass prone to rotation.  This composition is seen on ultrasound as a partially 
calcified mass (eg, teeth) with multiple thin, echogenic bands (eg, hair).  In case of 
torsion, treatment is prompt surgical detorsion to restore circulation and preserve 
fertility with either an ovarian cystectomy (to prevent recurrence) or oophorectomy (if 
necrotic). 



………….. 

Endometriomas are 
encapsulated collections of 
old blood from ectopic 
endometrial implants on the 
ovary that appear as 
homogeneous cystic masses. 
There are typically no solid 
(eg, calcified, 
hyperechoic) components. 

Follicular cysts are physiologic 
cysts that are usually 
asymptomatic.  Ovulation (ie, 
follicular cyst rupture) may 
cause unilateral pelvic pain 
mid-cycle (ie, mittelschmerz), 

with a simple, small, thin-walled cyst ± free fluid (physiologic). 

Serous ovarian cancers (eg, cystadenocarcinoma) appear as complex masses with solid 
components; however, they are typically not calcified or hyperechoic. 

Theca lutein cysts appear as large, bilateral cystic masses rather than a unilateral 
mass.  They arise from markedly elevated β-hCG levels (eg, hydatidiform mole). 

Tubo-ovarian abscesses (TOAs) present with fever and tender, multiloculated, cystic 
masses with distortion of normal adnexal structures.   

Mature cystic teratoma (ie, dermoid cyst) is 
a benign ovarian germ cell tumor that typically 
occurs in young women.  Patients with 
teratomas are usually asymptomatic and may 
be diagnosed incidentally (eg, adnexal fullness) 
on pelvic examination.  Because teratomas 
have variable mass densities, they are prone to 
ovarian torsion because they have an 
intrinsically unstable suspension across the 
infundibulopelvic ligaments, which contain the 
ovarian vessels.  As a result, sudden movement 
may cause intermittent ovarian vessel 

occlusion, leading to intermittent ovarian torsion, and pelvic pain that worsens with 
physical activity. 

Teratomas typically appear as adnexal masses with multiple calcifications on ultrasound 
but are definitively diagnosed after ovarian cystectomy, which preserves fertility and 
reduces the risk of torsion and malignant transformation.  Teratomas have a gross 
appearance consistent with the 3 germ cell layers, including ectodermal elements such 
as thick, yellow sebaceous fluid and hair (arrow); mesodermal (eg, cartilage, adipose 
tissue) and endodermal (eg, thyroid) components may also be seen. 



…….. 

A corpus luteum cyst is a physiologic remnant of a 
ruptured follicle after ovulation; it has a yellow 
appearance from granulosa cell lipids and 
pigment.  This diagnosis is unlikely if the patient is on 
OCPs (ie, anovulatory). 

 Pelvic inflammatory disease and tobacco use are 
risk factors for ectopic pregnancy, which grossly 
appears as fetal tissue (orange arrow) implanted 
within a dilated fallopian tube (red arrow) in patients 
with a positive pregnancy test. 

 Endometriomas may cause severe dysmenorrhea 
and adnexal fullness; however, this diagnosis is 
unlikely because endometriomas are a collection of 
old blood that creates a "chocolate cyst" appearance. 

 

Mucinous cystadenomas are benign surface 
epithelial ovarian masses that appear as thin-walled 
loculations of mucinous fluid (blue arrows). 

Patients with pelvic inflammatory disease are at risk 
for tubo-ovarian abscess; however, these abscesses 
are typically filled with purulent material. 

Yolk sac tumors are malignant germ cell tumors 
with gray-yellow, necrotic, and hemorrhagic areas 
on a gross specimen. 

Dermoid cyst contents include sebaceous fluid, hair, and teeth, creating ultrasound 
findings of hyperechoic nodules and calcifications.  Although many dermoid cysts are 
asymptomatic, the heterogeneous solid and fluid components of varying density create 
an inherently unbalanced tumor that predisposes some patients to develop partial 
adnexal rotation (ie, intermittent torsion).  This torsion results in an intermittent, colicky 
pelvic pain, often triggered by physical activity (eg, intercourse [also, a trigger for 
ovarian cyst rupture], exercise) impeding ovarian blood flow. 

The pain resolves spontaneously once the adnexa untwists and blood flow 
returns.  However, some patients develop persistent ovarian torsion, which is a 
gynecologic surgical emergency because persistent torsion results in ischemia and 
eventual necrosis of the ovary.  Therefore, dermoid cysts are surgically removed with 
either a laparoscopic ovarian cystectomy or oophorectomy to reduce the risk of ovarian 
torsion and prevent complications (eg, infertility, hemorrhage, sepsis) associated with 
ovarian necrosis. 



………….. 

Broad-spectrum intravenous antibiotics are indicated for suspected tubo-ovarian 
abscess, a purulent polymicrobial fluid collection with a sonographic appearance of a 
multiloculated, cystic adnexal mass.   

CA-125 and CEA are tumor markers that can be increased in patients with epithelial 
ovarian cancer and are used in monitoring cancer progression or recurrence.  Testing for 
either is not indicated in initial evaluation of adnexal masses in premenopausal women 
due to low sensitivity and specificity. 

GnRH agonists (eg, leuprolide) treat endometriosis through estrogen suppression, which 
induces regression of implants and reduction of chronic pelvic pain.  Ovarian 
endometriomas appear on ultrasound as homogeneous cystic masses with a diffuse 
"ground-glass" appearance rather than hyperechoic nodules or calcifications. 

Physiologic follicular cysts are managed with observation and repeat ultrasound in 6 
weeks because these typically resolve spontaneously. Follicular cysts occur in the first 
half of the menstrual cycle (follicular phase) and resolve after ovulation (luteal phase); 
they appear simple and thin-walled. 

Epithelial ovarian carcinoma 

Clinical 
presentation 

• Asymptomatic: incidental adnexal mass 
• Subacute: pelvic/abdominal pain, bloating, early satiety 
• Acute: dyspnea, obstipation/constipation, abdominal 

distension 

Risk factors 

• Family history 
• Genetic mutations (BRCA1, BRCA2) 
• Age ≥50 
• Hormone replacement therapy 
• Endometriosis 
• Infertility 
• Early menarche/late menopause 

Protective 
factors 

• Oral contraceptives 
• Multiparity 
• Breastfeeding 

Laboratory 
findings 

• ↑ CA-125 

Ultrasound 
findings 

• Solid, complex mass 
• Thick septations 
• Ascites 

Management • Surgical exploration 



• ± Chemotherapy (NO RTX) 

Adnexal masses are common in premenopausal women and may cause symptoms (eg, 
pain, pressure) or be found incidentally on examination.  Most premenopausal adnexal 
masses are benign, but all require evaluation for malignancy.  Initial evaluation is 
with pelvic ultrasound, which provides optimal visualization of adnexal mass size and 
features.  Ultrasound findings can increase or decrease the clinical suspicion for 
malignancy.  Patients with a low clinical suspicion for malignancy (eg, simple, fluid-filled 
ovarian cyst) are typically managed expectantly (eg, observation and repeat examination 
in 6 weeks). 

In contrast, malignant adnexal masses are characterized by disordered, uncontrolled 
tissue proliferation.  Therefore, they often have a complex appearance (ie, cystic and 
solid) with abnormal internal features such as irregular, thickened septations or 
papillary projections.  Patients with these adnexal mass findings require further 
evaluation (eg, additional imaging, surgery). 

…………… 

Adnexal mass size alone is not predictive of malignancy because benign masses (eg, 
mucinous cystadenomas) can also be significantly enlarged.  However, rapid interval 
growth on repeat imaging may suggest malignancy. 

Associated symptoms concerning for malignancy include chronic (>6 months) or 
worsening pelvic pain, mass symptoms (eg, bloating, distension), and gastrointestinal 
symptoms (eg, changes in bowel patterns). 

Fewer lifetime ovulatory cycles (eg, use of combined oral contraceptives) decreases the 
risk of ovarian cancer.  Although multiparity would further decrease this patient's risk of 
ovarian cancer, nulliparity alone is not a significant risk factor and does not warrant 
additional evaluation. 

Epithelial ovarian carcinoma 

Clinical 
presentation 

• Acute: shortness of 
breath, obstipation/constipation with vomiting, 
abdominal distension 

• Subacute: pelvic/abdominal pain, bloating, early 
satiety 

• Asymptomatic adnexal mass 

Laboratory 
findings 

• ↑ CA-125 

Ultrasound 
findings 

• Solid mass 
• Thick septations 
• Ascites 

Management • Exploratory laparotomy 



An adnexal mass may arise from the ovary or fallopian tube and requires further 
investigation once identified on physical examination.  An asymptomatic, palpable, 
smooth adnexal mass without any additional signs of ovarian cancer (eg, ascites, cul-de-
sac nodularity) is likely benign.  However, an adnexal mass may be the only sign of 
ovarian cancer, and reassurance is not appropriate until further investigation. 

Pelvic ultrasonography is the first-line test for evaluation of a palpable adnexal 
mass.  The entire pelvis can be visualized on ultrasound using a combination of 
transabdominal and transvaginal techniques, providing a full overview of any masses that 
extend past the pelvis.  Pelvic ultrasound will show the uterus (including endometrium), 
ovaries, and cul-de-sac.  The fallopian tubes are not visible on ultrasound unless 
pathology is present.  Ultrasound has a high specificity for detection of malignant 
sonographic features (eg, thick septations, solid components).  It is noninvasive, well 
tolerated, requires no radiation, is readily available, and is cost effective.  However, 
performance can be limited by patient obesity. 

………. 

A CT scan of the abdomen and pelvis may be necessary if the adnexal mass has malignant 
features on ultrasound.  Ultrasonography is superior to CT scan for evaluation of the 
pelvic organs, and CT scan is reserved for detection of metastases from ovarian cancer. 

Although MRI scan of the abdomen and pelvis provides excellent delineation of soft 
tissue, it is significantly more expensive and less readily available and therefore not a 
first-line choice for pelvic imaging. 

In a premenopausal patient, pelvic ultrasound should first confirm that the adnexal mass 
is ovarian; CA-125 can then be considered based on sonographic features and patient 
medical history.  CA-125 testing has particularly low specificity in premenopausal women 
as it can be elevated from many other benign conditions (eg, endometriosis, 
leiomyomata, lupus) and ovarian cancer is less common before menopause.  CA-125 is 
useful mainly in postmenopausal women and is not recommended for the initial 
evaluation of an adnexal mass in premenopausal patients. 

Findings of a large ovarian mass with thick septations, solid components, and peritoneal 
free fluid (ascites) are concerning for malignancy rather than a benign or infectious 
etiology.  The presence of peritoneal fluid in a postmenopausal woman is pathologic and 
is the origin of the typical symptoms of bloating, pain, early satiety/anorexia, and 
abdominal distension seen in ovarian cancer. 

………….. 

Hyperechoic nodules and calcifications are ultrasound features of a mature cystic 
teratoma (eg, dermoid cyst), a benign ovarian tumor arising from ectodermal 
cells.  Dermoid cysts can have solid components but do not exhibit multiple septae or 
cause ascites. 

A hydrosalpinx is caused by fluid accumulation in a fallopian tube due to blockage by 
either adhesions (eg, pelvic inflammatory disease) or surgery (eg, bilateral tubal 
ligation).  Ultrasound would demonstrate a mass separate from the ovary rather than an 
ovarian tumor. 



Epithelial ovarian cancer (EOC) occurs primarily in postmenopausal women, and those 
with a family history of ovarian or breast cancer (eg, BRCA mutation carrier) are 
particularly susceptible.  EOC commonly presents with advanced disease as early 
symptoms (eg, bloating, abdominal pain) tend to be vague and nonspecific.  A firm, non-
mobile pelvic mass with nodularity in a postmenopausal patient is concerning for EOC 
that has extended beyond the adnexa. Symptoms of ascites (eg, shortness of breath, 
decreased appetite, abdominal distension, decreased bowel sounds) are suggestive of 
peritoneal spread of cancer causing increased capillary permeability and decreased 
intravascular oncotic pressure. 

Imaging (eg, pelvic ultrasound) is done to confirm the presumed clinical diagnosis of 
ovarian cancer and ascites; it may also evaluate for metastatic disease.  CA-125 should be 
drawn to correlate with clinical findings and to monitor treatment in the 
future.  Exploratory laparotomy with cancer resection and inspection of the entire 
abdominal cavity for metastases (ie, surgical staging) is required when there is a high 
clinical suspicion of EOC, particularly with an acute presentation.  During surgery, the 
ovaries, uterus, omentum, and any visually apparent cancerous lesion will be removed 
and pelvic and paraaortic lymph nodes will be dissected.  Chemotherapy with platinum-
based agents is initiated after surgery. 

……… 

Image-guided biopsy is contraindicated in patients with malignant features of 
presentation (age, family history, ascites, dyspnea, mass with firm nodularity).  In the 
case of EOC, biopsy could lead to rupture of the mass and result in spreading of 
the cancerous cells throughout the abdomen; ideally, the mass is removed intact during 
exploratory laparotomy. 

ACUTE 
ABDOMINAL/PELV

IC PAIN IN 
WOMEN 

Acute abdominal/pelvic pain in women 

Diagnosis Clinical presentation 
Ultrasound 

findings 

Mittelschm
erz 

• Recurrent mild & unilateral mid-cycle 
pain prior to ovulation 

• Pain lasts hours to days 
Not indicated 

Ectopic 
pregnancy 

• Amenorrhea, abdominal/pelvic pain 
& vaginal bleeding 

• Positive β-hCG 

No intrauterine 
pregnancy 

Ovarian 
torsion 

• Sudden-onset, severe, unilateral 
lower abdominal pain; nausea & 
vomiting 

• Unilateral, tender adnexal mass on 
examination 

Enlarged ovary 
with decreased 
or absent blood 
flow 



Ruptured 
ovarian 

cyst 

• Sudden-onset, severe, unilateral 
lower abdominal pain 
immediately following strenuous or 
sexual activity 

Pelvic free fluid 

Pelvic 
inflammat
ory disease 

• Fever/chills, vaginal discharge, lower 
abdominal pain & cervical motion 
tenderness 

± Tubo-ovarian 
abscess 

Ruptured ovarian cyst is a cause of acute pelvic pain affecting women of reproductive 
age.  Symptoms are caused by peritoneal irritation from leaking of cyst 
contents.  Patients typically develop sudden onset of unilateral lower abdominal pain, 
often after strenuous activity or sexual intercourse. 

Physical examination shows tenderness of the lower abdomen, and an adnexal mass is 
sometimes palpable.  A complete blood count should be ordered to assess for anemia 
due to acute blood loss (ovarian bleeding from cyst rupture), and a pregnancy test 
should be obtained to exclude ectopic pregnancy.  Pelvic ultrasound usually shows pelvic 
free fluid from leaking cyst contents, but an adnexal mass may be absent in the case of 
complete rupture. 

An uncomplicated cyst rupture with no fever, hypotension, tachycardia, or signs of 
hemoperitoneum/infection can be managed conservatively with analgesics on an 
outpatient basis.  Patients who are hemodynamically unstable or have significant 
hemoperitoneum require surgical intervention. 

…………. 

Endometriosis typically presents with chronic pelvic pain, dysmenorrhea, deep 
dyspareunia, infertility, or bowel/bladder dysfunction.  Pelvic ultrasound may show an 
adnexal mass (eg, ovarian endometrioma), but free fluid is typically not present. 

Mittelschmerz is midcycle pain due to follicular rupture with ovulation.  The pain is 
typically mild, unilateral, and lasts less than a day; it occurs 2 weeks into the menstrual 
cycle, corresponding with the time of ovulation. 

Tubo-ovarian abscess is unlikely without a fever and leukocytosis.  Ultrasound usually 
shows a complex multilocular adnexal mass. 

A patient has acute-onset abdominal pain with a variety of possible etiologies, including 
gastrointestinal (GI) (eg, peptic ulcer disease, appendicitis, bowel obstruction or 
perforation), genitourinary (eg, kidney stone, ectopic pregnancy, ovarian torsion, pelvic 
inflammatory disease), vascular (eg, bowel ischemia), and musculoskeletal.  Her last 
menses was 25 days ago, and she is sexually active with her boyfriend.  She needs further 
evaluation to differentiate these etiologies, which may require imaging. 

A pregnancy test should be performed first as early pregnancy can present with GI 
symptoms including nausea, vomiting, abdominal bloating, and constipation.  In addition, 
pregnancy should be excluded before exposing this patient to any tests involving 
radiation (eg, x-ray, CT scan).  An embryo exposed to ionizing radiation during the first 14 
days after conception may survive undamaged, but is often severely injured and 



subsequently resorbed (all or nothing).  Further, exposure after the first 14 days 
frequently leads to developmental defects.  A serum quantitative pregnancy test is very 
sensitive, and can be positive within 4 days of implantation; the urine pregnancy test can 
be negative for a week before becoming positive.  If the pregnancy test is 
positive, the patient will require a pelvic ultrasound to evaluate for an intrauterine or 
ectopic pregnancy.  Pelvic ultrasound can also be helpful for evaluating ovarian 
pathology.  If the pregnancy test is negative, abdominal CT can be considered to evaluate 
possible appendicitis or kidney stones.  Abdominal x-ray may also then be considered to 
rule out intestinal obstruction or perforation (free air under the diaphragm). 

…….. 

Diagnostic peritoneal lavage is an invasive procedure to evaluate for intraabdominal 
bleeding and is performed primarily on patients with trauma.  It is not indicated in this 
patient. 

Ovarian torsion 
Ovarian torsion 

Risk factors 
• Ovarian mass 
• Women of reproductive age 
• Infertility treatment with ovulation induction 

Clinical 
presentation 

• Sudden-onset unilateral pelvic pain 
• Nausea & vomiting 
• ± Palpable adnexal mass 

Ultrasound • Adnexal mass with absent Doppler flow to ovary 

Treatment 
• Laparoscopy with detorsion 
• Ovarian cystectomy 
• Oophorectomy if necrosis or malignancy 

This patient's clinical presentation is consistent with ovarian torsion.  Ovarian torsion is a 
gynecologic emergency that most commonly occurs in premenopausal women.  Patients 
typically present with unilateral lower abdominal pain that is often of sudden onset and 
may vary from sharp to colicky intermittent pain.  Many patients have nausea and/or 
vomiting as well.  Occasionally, a precipitating factor can be identified (eg, exercise). 

Ultrasound differentiates ovarian torsion from other acute gynecologic conditions (eg, 
ruptured cyst) by the presence of an adnexal mass and lack of Doppler flow, the latter of 
which is the pathognomonic finding.  Patients require prompt surgery – laparoscopic 
cystectomy and detorsion – with goals of restoring normal anatomy and saving the ovary 
from irreversible necrosis.  Salpingo-oophorectomy with torsion is reserved for obvious 
adnexal necrosis or suspected ovarian malignancy.   

Untreated torsion may lead to chronic pelvic pain, infertility, hemorrhage, or peritonitis 
and sepsis. 

………….. 



CT of the abdomen and pelvis can be performed to rule out appendicitis. 

Culdocentesis is performed to identify intraperitoneal fluid by vaginal aspiration through 
the cul-de-sac.  Ultrasound accurately identifies pelvic free fluid and has replaced this 
procedure for workup of gynecologic emergencies.  In addition, further diagnostic 
procedures are not indicated after ovarian torsion has been diagnosed by ultrasound. 

Needle aspiration may be performed to drain a large, symptomatic simple ovarian cyst if 
there is little likelihood of malignancy.  A complex adnexal mass and lack of Doppler flow 
require intraoperative detorsion and surgical cyst removal. 

X-ray of the abdomen is performed to evaluate for bowel obstruction, which typically 
presents with intractable vomiting, obstipation, and constipation, as well as diffuse 
abdominal discomfort.  Risks for bowel obstruction include advanced peritoneal/ovarian 
cancers and adhesions from multiple previous surgeries. 

Ovariantorsion occurs due to partial or complete rotation of the ovary around the 
infundibulopelvic (suspensory ligament of the ovary) and/or utero-ovarian ligaments, 
which obstructs the ovarian blood supply.  Risk factors for torsion include ovulation 
induction (infertility treatment) and preexisting ovarian masses, especially those that are 
large. 

Typical manifestations include lower abdominal pain (often sudden), nausea, vomiting, 
and low-grade fever.  Physical examination typically shows unilateral abdominal or pelvic 
tenderness with voluntary guarding.  A palpable adnexal mass may be difficult to identify 
in an obese patient (BMI >30 kg/m2).  Peritoneal signs (rebound, involuntary guarding) 
may develop if the ovary becomes necrotic. 

Laboratory evaluation should be directed at excluding other causes of acute abdominal 
pain (eg, ectopic pregnancy), including non-gynecologic etiologies (eg, appendicitis).  The 
white count is nonspecific as it may be normal or elevated with ovarian torsion.  The 
diagnosis is confirmed with pelvic ultrasound showing an adnexal mass with absent 
Doppler flow.  Management includes emergency laparoscopic detorsion and cystectomy. 

……… 

Appendicitis and tubo-ovarian abscess are infectious causes of acute abdominal pain but 
are unlikely in the absence of fever and leukocytosis. 

Ectopic pregnancy can present with diffuse or localized abdominal pain and 
vaginal bleeding.   

Choriocarcinoma 
Choriocarcinoma 

Risk factors 
• Advanced maternal age 
• Prior complete hydatidiform mole 



Presentation 

• Amenorrhea or abnormal uterine bleeding 
• Pelvic pain/pressure 
• Symptoms from metastases (lung, vagina) 
• Uterine mass 
• Elevated β-hCG level 

Treatment • Chemotherapy 

Choriocarcinoma is a form of gestational trophoblastic neoplasia, a malignancy that 
arises from placental trophoblastic tissue and secretes β-hCG.  Although it most 
commonly follows a hydatidiform mole, choriocarcinoma can occur after a normal 
gestation or spontaneous abortion.  Choriocarcinoma typically presents <6 months after 
a pregnancy.  Presenting symptoms include irregular vaginal bleeding, an enlarged 
uterus, and pelvic pain.  Choriocarcinoma is an aggressive type of gestational 
trophoblastic neoplasia; the most common site of metastatic spread is to the 
lungs.  Symptoms of pulmonary metastasis include chest pain, hemoptysis, 
and dyspnea.  When choriocarcinoma is suspected, obtaining a quantitative β-hCG level 
helps to confirm the diagnosis. 

…………. 

The staging system for choriocarcinoma relies on chest x-ray, rather than chest CT scan, 
findings.  Therefore, in this patient with known pulmonary metastases on chest x-ray, a 
chest CT scan is not indicated and would not change management.  Even among patients 
with choriocarcinoma who have a negative chest x-ray, the detection of metastasis on 
chest CT scan is not associated with worsened outcomes and does not 
alter management. 

WARTS 
Anogenital warts (condyloma acuminata) in children 

Etiology • Human papillomavirus infection 

Transmission 
• Sexual abuse 
• Autoinoculation from other sites 
• Prenatal or perinatal 

Clinical 
features 

• Pink/flesh-colored, verrucous papules & plaques 
• Asymptomatic (most common) 
• Pruritic, friable lesions 

Management • Sexual abuse assessment, especially age ≥4 

Multiple, flesh-colored, raised papules along the vulva and anus are consistent 
with condyloma acuminata (ie, anogenital warts).  Most lesions are asymptomatic, but 
they can become pruritic and friable, which can cause bloody spotting in patients' 
underwear.  Condyloma acuminata are due to infection with low-risk human 
papillomavirus (HPV) types 6 and 11, which are typically transmitted via direct contact. 



HPV can be transmitted via nonsexual contact such as vertical transmission during 
delivery, autoinfection from other areas of the body, or heteroinoculation from a 
caregiver (eg, diaper changes).  However, because of the association with transmission 
via direct genital contact, an assessment for sexual abuse is required in all children, 
particularly those age ≥4. 

Anogenital warts in children are often self-resolving; therefore, asymptomatic patients 
typically require only observation.  For those with symptomatic or unresolved disease, 
management options include topical treatments (eg, podophyllotoxin) and 
surgical removal. 

………….. 

The scotch tape test is used to diagnose pinworms (Enterobius vermicularis), which can 
cause anal pruritus and bloody spotting (secondary to scratching); however, pinworms 
do not cause skin lesions. 

Poor vulvar hygiene is a risk factor for nonspecific vulvovaginitis (particularly in 
prepubertal girls), which can present with vulvovaginal pruritus, erythema, and bleeding.   

The poor glycemic control and immunosuppression associated with diabetes mellitus (ie, 
elevated hemoglobin A1c) can cause recurrent vulvovaginal candidiasis and candidal 
intertrigo.  Patients typically have vulvovaginal pruritus and a thick, white vaginal 
discharge (vulvovaginal candidiasis) or a bright-red lesion over skinfolds (intertrigo).   

Vulvar cancer is also caused by HPV infection but is rare in children.  It typically presents 
as a single vulvar mass rather than multiple masses.  Because it is associated with 
infection, family history does not help with the diagnosis. 

Genital warts (condylomata acuminata) 

Etiology • HPV 6 & 11 

Clinical 
features 

• Multiple pink or skin-colored lesions 
• Lesions ranging from smooth, flattened papules to 

exophytic/cauliflower-like growths 

Treatment 
• Chemical: Podophyllin resin, trichloroacetic acid 
• Immunologic: Imiquimod 
• Surgical: Cryotherapy, laser  therapy, excision 

Prevention 
• Vaccination 
• Barrier contraception 

HPV = human papillomavirus. 

Condylomata acuminata (anogenital warts) is caused by human papillomavirus (HPV), a 
common sexually transmitted infection.  Condyloma acuminata occur due to persistent 
infection with low-risk HPV strains 6 and 11, and patients with chronic tobacco use or 
immunosuppression (eg, HIV) have an elevated risk.  Anogenital warts typically appear as 
clusters of soft, pink or skin-colored (fleshy) lesions in the internal or external vaginal, 



vulvar, and anal regions in women. Most lesions are exophytic, dry-
appearing, and verrucous (ie, cauliflower-like), although some may appear sessile and 
flat. Genital warts are typically asymptomatic and nontender, although pruritic, friable 
lesions (eg, those that bleed with manipulation) may occur. 

Diagnosis is primarily clinical, based on the characteristic appearance of the 
lesions.  Small anogenital warts are treated with topical agents that either chemically 
injure the lesion (eg, trichloroacetic acid, podophyllin resin) or stimulate an immune 
response to it (eg, imiquimod).  Surgical excision may be required for larger 
lesions.  Recurrence rates are high, regardless of treatment modality. 

……………. 

Condylomata lata, caused by secondary syphilis, are raised, gray-white lesions that 
develop on mucosal surfaces (eg, mouth, perineum).  In contrast to condylomata 
acuminata, condylomata lata typically have a broader base and a smooth, rather than a 
verrucous, surface. 

Vulvar lichen planus creates pruritic, glassy, bright red-purple lesions with overlying 
white reticular lines (ie, "Wickham striae"). 

Smokers are at increased risk for vulvar cancer, which can present as a single friable, 
fleshy vulvar lesion.   

CERVICAL CANCER 
When to stop Pap testing 

• Age 65 or hysterectomy 
                      PLUS 
• No history of CIN 2 or higher   
                      AND 
• 3 consecutive negative Pap tests 
                      OR 
• 2 consecutive negative HPV co-testing results 

The progression from persistent human papillomavirus (HPV) infection to invasive 
cervical carcinoma takes many years.  Screening for cervical cancer with Pap tests is 
performed to detect lesions (eg, low-grade squamous intraepithelial lesions [LSIL]) in 
earlier, more treatable stages.  Risk factors for cervical cancer include tobacco use, oral 
contraceptive use, early onset of sexual activity, sexually transmitted infections, and 
high-risk sexual activity - all of which are associated with persistent HPV infection. 

Normal Pap tests exclude persistent HPV infection, and patients with adequate 
screening by age 65 are at low risk of developing cervical cancer.  In such patients, Pap 
tests may be stopped.  If a patient has a history of cervical intraepithelial neoplasia 2 or 
higher on histology, screening continues for another 20 years after detection, past age 65 
if indicated.  Terminating Pap tests at age 65 may not be appropriate for women with risk 
factors for cervical cancer (eg, immunosuppression, high-risk sexual activity, tobacco use, 
diethylstilbestrol exposure). 

………. 



Pap tests without HPV co-testing are repeated every 3 years beginning at age 21.  At age 
30, Pap tests with HPV co-testing may be done and repeated every 5 years if negative.   

Human papillomavirus 

Disease 
associations 

• Cervical cancer 
• Vulvar & vaginal cancers 
• Anal cancer 
• Penile cancer 
• Oropharyngeal cancer 
• Anogenital warts 
• Recurrent respiratory papillomatosis 

Vaccine 
indications 

• All female and male patients* age 11-26 (but may be 
given to those age 9-45) 

• NOT indicated in pregnant women 

*Including those with a history of: 

• genital warts,  

• abnormal Pap cytology, or  

• positive human papillomavirus DNA test. 

Human papillomavirus (HPV) is the most common sexually transmitted infection and has 
been linked to multiple diseases, including condylomata acuminata (ie, anogenital warts) 
as well as vulvar, vaginal, anal, oropharyngeal, and cervical cancer.  Persistent HPV 
infection (particularly with types 16 and 18) results in cellular dysplasia because the 
incorporation of viral DNA increases prooncogenic protein expression and inhibits 
normal cellular regulation. 

The HPV vaccination induces an antibody response that decreases the risk of both HPV 
infection and subsequent related diseases.  Routine administration of the vaccine series 
is indicated for female and male patients age 11 to 26, but vaccination may be given 
from age 9 to 45.  Catch-up vaccination should be offered for patients who are either 
unvaccinated or did not complete the series. 

…….. 

Previous or current HPV infection is not a contraindication to HPV vaccination because 
vaccination provides protection against other HPV types that the patient may encounter 
with future sexual activity. 

Pap testing begins at age 21 in immunocompetent patients regardless of age of onset of 
sexual activity or number of sexual partners.  Although most young (age <30) women 
become infected with HPV shortly after the onset of sexual activity, the infection 
typically clears and does not progress to cervical dysplasia or cancer.  Therefore, routine 
HPV testing is not indicated in this population because it would increase the rate of 



unnecessary cervical procedures (eg, conization) and thereby increase the risk of 
pregnancy complications (eg, cervical insufficiency). 

The Pap test is a screening examination for precancerous and cancerous cervical 
lesions.  High-grade squamous intraepithelial lesion (HSIL)on Pap testing is concerning 
for underlying high-grade cervical intraepithelial neoplasia (CIN) or invasive cancer; 

therefore, patients with HSIL require 
colposcopy. 

Colposcopy evaluates the cervix 
under magnification to identify 
abnormalities (eg, acetowhite 
changes, abnormal vessels) that 
require biopsy to aid diagnosis and 
treatment planning.  Cervical 
neoplasia typically occurs at 
the squamocolumnar junction, or 
transformation zone, because the 
epithelium at this location undergoes 

constant cell division and metaplasia (ie, simple columnar endocervix transitioning to 
stratified squamous ectocervix). 

If a patient's colposcopy reveals no raised or ulcerated lesions.  However, the entire 
squamocolumnar junction is not visualized.  Because the most at-risk area cannot be 
seen in its entirety, the evaluation is unsatisfactory, and occult CIN or cancer could be 
missed.  Therefore, the best next step in management is endocervical curettage, which 
can sample tissue from the transformation zone to assess for lesions. 

………… 

Women age ≥30 with normal cervical cancer screening results can undergo human 
papillomavirus testing in 5 years for routine screening.   

A Pap test is a screening examination for precancerous lesions of the uterine 
cervix.  High-grade squamous intraepithelial lesions (HSILs) on Pap testing are 
concerning for underlying severe neoplasia (eg, CIN2, CIN3) or invasive cervical cancer, 
and all patients require evaluation with immediate colposcopy.  Repeat Pap testing is 
not appropriate. 

Colposcopy evaluates the cervix and vagina under magnification after application of 
acetic acid to contrast and identify abnormal (eg, aceto-white changes) from normal 
cells; abnormal vessels (a sign of high-grade lesions) also become more visible.  Cervical 
neoplasia typically occurs at the transformation zone or squamocolumnar junction.  If 
these areas are not visualized during colposcopy (eg, an "inadequate" colposcopy), an 
endocervical curettage is performed to evaluate the endocervical canal.  Endocervical 
curettage is an invasive procedure and is deferred during pregnancy due to risk of 
miscarriage and preterm delivery.  Cervical biopsy is performed even in pregnancy if a 
lesion has high-grade features (eg, abnormal vessels). 

……… 



Human papillomavirus (HPV) co-testing is used to triage atypical squamous cell of 
undetermined significance and low-grade intraepithelial lesion (LSIL) Pap tests; further 
evaluation with colposcopy is indicated if high-risk HPV is present.  HSIL on Pap test 
requires colposcopy regardless of HPV status. 

HSIL lesions on Pap test can be treated with an immediate loop electrosurgical excision 
procedure rather than a colposcopy.  However, pregnant patients first undergo 
colposcopy and then cervical excision only if evidence of invasive cancer is 
found.  Immediate surgical excision based on Pap testing alone is contraindicated due to 
the risk of preterm delivery. 

Trichloroacetic acid therapy can be used for the treatment of vulvar or vaginal warts 
(condylomata acuminata) caused by low-risk HPV types 6 and 11. 

Colposcopy, which provides an illuminated and magnified view of the vulva, vagina, and 
cervix, can identify precancerous cervical lesions (eg, cervical intraepithelial neoplasia 
[CIN]); it is performed in patients with abnormal cervical cancer screening 
results.  However, patients with an unsatisfactory colposcopy (ie, squamocolumnar 
junction not completely visualized) require a concomitant endocervical curettage (ie, 
sampling of the endocervical canal) to fully evaluate the cervix for lesions. 

In this patient, colposcopy with ectocervical biopsy showed CIN 1 (low risk of cancer 
progression); however, the results were unsatisfactory because the squamocolumnar 
junction was not completely visualized.  Therefore, endocervical curettage was 
performed; it revealed high-grade CIN 3, a high-risk precancerous lesion with a 15%-
40% risk of progression to invasive cancer.  CIN 3 is also a significant risk factor 
for concurrent invasive cervical cancer.  Therefore, treatment of CIN 3 (whether in the 
endo- or ectocervix) is with immediate cervical conization.  Cervical conization is both a 
diagnostic and a therapeutic procedure, typically removing the entire lesion and allowing 
for examination of the full depth of invasion. 

Management after conization depends on pathology results: If there is no evidence of 
invasive cancer and the specimen margins are free of disease (ie, all CIN removed), 
management is with Pap testing and human papillomavirus cotesting at 1 and 2 years.  In 
contrast, patients with invasive cancer or margins with residual CIN require 
additional treatment. 

………………. 

Patients with CIN 3 require a prompt excisional biopsy (ie, cervical conization) due to the 
high risk of concurrent invasive cancer and/or progression to cancer if management 
is delayed.   

Topical trichloroacetic acid can treat anogenital warts; however, it is not used to treat 
high-grade cervical intraepithelial lesions. 



Risk factors for cervical cancer 
include early onset of sexual 
activity, oral contraceptive use, and 
multiple sexual partners. 
All nonpregnant patients age >25 
with CIN3 require excision of the 
transformation zone (eg, cone 
biopsy) due to the high risk of 
progression to invasive squamous 
cell cervical carcinoma. 

Cervical conization is both a 
diagnostic and therapeutic 
procedure, typically removing the 
entire lesion and allowing for 
examination of the full depth of 
invasion. Treatment for invasive 
carcinoma includes hysterectomy, 
radiation, and chemotherapy, 
depending on disease stage. If the 
specimen margins are clear of 
disease and no evidence of invasion 
is found, Pap testing with HPV co-

testing in 1 and 2 years postprocedure is required. 

…………… 

Human papillomavirus (HPV) co-testing is performed to triage low-grade abnormalities 
on Pap testing, including atypical squamous cells of undetermined significance (ASC-
US) and low-grade squamous intraepithelial lesions (LSILs), which may or may not be due 
to HPV infection.  However, HPV infection is the cause of the high-grade lesions on Pap 
tests; therefore, HPV co-testing is not performed.  Further evaluation of HSIL results is 
required with colposcopy and biopsy - regardless of presence or absence of HPV - due to 
the risk of malignancy. 

Repeat colposcopy in 6 months and a repeat Pap test in 12 months are not appropriate 
as HSILs typically progress; delays in treatment lead to more invasive disease. 

Cervical intraepithelial neoplasia (CIN) 3 is a high-grade cervical dysplasia associated 
with human papillomavirus (HPV) infection, particularly the high-risk oncogenic strains 
(types 16, 18).  Patients with CIN 3 require cervical conization, which is a diagnostic (ie, 
evaluation for invasive cancer) and therapeutic (ie, excision of dysplastic 
lesion) procedure.  The excised specimen is assessed for depth of invasion and surgical 
margins (ie, whether all dysplasia was removed). 

In patients without invasive cancer, management is based on surgical margins: 

• Patients with positive surgical margins have residual cervical dysplasia that can 
progress to cancer.  Therefore, these patients require additional surgical excision 



with either repeat conization (if future fertility is desired) or hysterectomy (if no 
future fertility is desired). 

• In contrast, those with negative surgical margins, have no evidence of residual 
dysplasia.  However, because these patients have persistent HPV infection that 
has caused prior high-grade disease, they are at high risk for recurrent cervical 
dysplasiaand cancer.  Therefore, these patients require more frequent cervical 
cancer screenings with repeat Pap and HPV cotesting at 1 and 2 years. 

……. 

Endocervical curettage is performed for an unsatisfactory colposcopy (ie, entire 
transformation zone not visualized) or atypical glandular cells on cervical cancer 
screening.  If the patient underwent conization, which excised the entire transformation 
zone; she does not require further endocervical sampling. 

Cervical cancer is most commonly asymptomatic and detected only during 
screening.  When symptoms do occur, they can include vaginal discharge, postcoital 
or intermenstrual bleeding, and a cervical lesion.  Lesions suspicious for malignancy (eg, 
ulcerative, friable, raised), particularly in patients with risk factors (eg, long-term tobacco 
use), require a cervical biopsy.  Advanced cervical cancer may present with symptoms of 
local invasion, including a large vascular cervical mass with heavy vaginal bleeding. 

……….. 



Genital herpes typically presents as vesicular or ulcerating lesions on the vulva or vagina 
with tender lymphadenopathy; it is diagnosed using a herpes simplex viral 
culture.  Cervical ulcers alone are not typical and suggest another etiology. 

Cervical cancer 

Risk factors 

• Immunocompromise (eg, HIV) 
• Early onset of sexual activity 
• Multiple or high-risk sexual partners 
• Previous sexually transmitted infection 
• Tobacco use 

Pathogenesis • HPV infection (types 16 & 18) 

Clinical manifestations 

• Asymptomatic 
• Postcoital or intermenstrual bleeding 
• Increased vaginal discharge 
• Inguinal lymphadenopathy 
• Pelvic or low back pain 

Diagnosis • Cervical biopsy on colposcopy 

HPV = human papillomavirus. 

In HIV-positive patients, cervical cancer is an AIDS-defining illness because it 
indicates severe immunocompromise.  In immunocompromised patients, HPV can cause 
cervical dysplasia that rapidly progresses to cancer (eg, within months).  For this reason, 
HIV-positive patients require cervical cancer screening (eg, Pap testing) at the time of 
HIV diagnosis, followed by close-interval repeat testing (eg, in 6-12 months). 

Cervical cancer invades the cervix and becomes increasingly vascular.  Therefore, the 
most common presenting symptom of undiagnosed cervical cancer is abnormal vaginal 
bleeding (ie, intermenstrual or postcoital bleeding). On examination, cervical cancer may 
appear as either an exophytic, friable lesion (due to tumor growth) or a painless, 
ulcerative lesion (due to tumor necrosis).  In those with advanced-stage disease, 
metastases can develop and cause painless inguinal lymphadenopathy. 

Diagnosis is confirmed with biopsy of the lesion.  Treatment (eg, pelvic radiation) 
depends on cancer staging. 

…………. 

Trichomonas vaginalis infection may present with postcoital bleeding due to punctate 
hemorrhages of the cervix (ie, strawberry cervix); however, it is not associated with 
inguinal lymphadenopathy. 



Risk factors for cervical cancer 

• Infection with high-risk HPV strains (eg, 16, 18) 
• History of sexually transmitted diseases 
• Early onset of sexual activity 
• Multiple or high-risk sexual partners 
• Immunosuppression 
• Oral contraceptive use 
• Low socioeconomic status 
• Tobacco use 

HPV= human papillomavirus. 

A patient has heavy vaginal bleeding and a laterally extending, friable cervical mass that 
is concerning for advanced-stage cervical cancer.  Cervical cancer is caused by persistent 
infection with high-risk human papilloma virus types 16 and 18.  Tobacco use is another 
major risk factor for squamous cell cervical cancer and, with human papilloma virus 
infection, exerts oncogenic effects on the cervix through impaired immunity.  Additional 
risk factors include early onset of sexual activity, multiple sexual partners, and 
immunosuppression (eg, HIV infection, chronic glucocorticoid use).  After the diagnosis 
of invasive cervical carcinoma is confirmed by direct biopsy, treatment is with excision, 
radiation, or chemotherapy, depending on disease extent. 

…………… 

Although endometrial cancer can present with postmenopausal bleeding, a lesion on the 
ectocervix is consistent with a cervical, rather than an endometrial, 
malignancy.  Endometrial cancer is excluded when a thin endometrium is viewed on 
ultrasound.  Chronic anovulation and obesity increase the risk of endometrial cancer due 
to unopposed estrogen stimulation of the endometrium.  Progesterone (eg, oral 
contraceptives, progestin intrauterine device) stimulates differentiation of the 
endometrial cells and prevents endometrial hyperplasia/cancer. 

Ovarian cancer typically presents with an adnexal mass, and advanced disease can cause 
ascites.  Endometriosis and family history are risk factors.  The risk of ovarian cancer is 
decreased by delayed menarche and early menopause. 

Human papillomavirus 
infection and tobacco use 
are important risk factors 
for cervical 
intraepithelial neoplasia 
(CIN) and squamous cell 
carcinoma 
(SCC).  Colposcopy is the 
gold standard method of 
diagnosing CIN.  CIN 3 is a 

premalignant cervical lesion at high risk of progressing to SCC, and cervical conization, 
excision of the intact transformation zone, is the recommended treatment.  Cervical 



conization may be performed with a scalpel (cold knife conization) or via electrocautery, 
also known as a loop electrosurgical excision procedure (LEEP). 

Cervical stenosis, an abnormal stricture of the cervical canal, is a potential complication 
of cervical conization due to scar tissue.  Cervical stenosis may impede menstrual flow 
and cause secondary dysmenorrhea or amenorrhea.  The obstruction of the cervical 
outlet may prevent sperm entry, resulting in impaired fertility. 

Cervical conization carries additional risks, including cervical incompetence and preterm 
delivery due to weakened cervical stroma.  These risks are related directly to the amount 
of cervical tissue removed. 

………. 

Cervical surgery is not associated with sexual dysfunction.  However, episiotomy and/or 
obstetric vaginal lacerations may result in temporary entry dyspareunia. 

Thromboembolism may result from immobility from major surgical 
interventions.  However, brief ambulatory procedures, such as cervical conization, do not 
limit mobility. 

VAGINAL CANCER 
Vaginal cancer 

Risk factors 

• Age >60 
• Human papillomavirus infection 
• Tobacco use 
• In utero DES exposure (clear cell adenocarcinoma only) 

Clinical 
features 

• Vaginal bleeding 
• Malodorous vaginal discharge 
• Irregular vaginal lesion 

Diagnosis • Vaginal biopsy 



Management • Surgery ± chemoradiation 

DES = diethylstilbestrol. 

Vaginal bleeding, malodorous discharge, and ulcerated vaginal lesion are concerning 
for vaginal squamous cell carcinoma.  Additional clinical features may include pelvic 
pain, urinary symptoms (eg, hematuria), and bulk symptoms (eg, constipation), which are 
suggestive of metastatic disease.  Risk factors for vaginal cancer are similar to those of 
cervical cancer and include chronic tobacco use, persistent human papillomavirus 
infection, and age >60.  Lesions typically appear as an irregular plaque or ulcer located in 
the upper third of the posterior vagina. 

In such patients, the best next step in management is biopsy of the lesion.  The 
biopsy evaluates the depth of invasion of atypical cells and differentiates between 
vaginal intraepithelial neoplasia (ie, noninvasive) and vaginal cancer (ie, 
invasive).  Patients with noninvasive disease can be treated conservatively with topical 
therapy or a wide local excision.  In contrast, those with invasive disease require an 
extensive procedure (ie, radical hysterectomy, vaginectomy, pelvic lymph node 
dissection) and/or chemoradiation. 

……….. 

Topical corticosteroids are the treatment for desquamative inflammatory vaginitis, which 
often presents with copious watery discharge. Patients with desquamative inflammatory 
vaginitis have an inflamed erythematous vagina on pelvic examination and a 
predominance of leukocytes on wet mount microscopy. 

Vaginal estrogen therapy is indicated for atrophic vaginitis, which can cause vaginal 
bleeding, malodorous discharge, and dyspareunia.  However, atrophic vaginitis rarely 
causes ulcerative lesions and requires further evaluation prior to estrogen therapy. 

A postmenopausal woman has biopsy-confirmed vaginal squamous cell 
carcinoma.  Although many women are diagnosed with vaginal cancer on routine 
screening, those with large, symptomatic lesions often have vaginal bleeding and 
malodorous vaginal discharge.  Additional clinical features that are suggestive of 
metastatic disease can include pelvic pain, urinary symptoms (eg, hematuria), and bulk 
symptoms (eg, constipation).  Lesions typically appear as an irregular plaque or ulcer in 
the upper third of the posterior vagina, as seen in this patient. 

As with cervical cancer, vaginal cancer is due to persistent human papillomavirus (HPV) 
infection with high-risk types 16 and 18.  Chronic tobacco use decreases the immune 
response and prevents viral clearing.  This increases the risk of persistent HPV infection 
and thereby allows continued viral replication and eventual metaplastic changes within 
the vaginal squamous cell epithelium.  Diagnosis is with biopsy of the lesion to evaluate 
for depth of invasion and help determine management options. 

…………. 

Obesity (BMI ≥30 kg/m2) and a possible hereditary cancer syndrome (particularly Lynch 
syndrome) increase the risk of endometrial cancer.  Advanced-stage endometrial cancer 
can present as a vaginal lesion; however, patients would have a concomitant thickened 



(>4 mm) endometrial stripe.  In addition, biopsy for endometrial cancer shows 
endometrioid adenocarcinoma. 

DES was previously used for spontaneous abortion prevention but was discontinued due 
to multiple adverse effects (eg, infertility due to anatomic defects).  Women who were 
exposed to this medication in utero are at increased risk of vaginal clear 
cell adenocarcinoma. 

Infertility, particularly in patients who are nulliparous despite ovulatory cycles, increases 
the risk of epithelial ovarian cancer due to recurrent damage and subsequent malignant 
transformation of the ovarian epithelium from ovulation.  Infertility does not increase 
the risk of vaginal cancer. 

Menopause hormone therapy is associated with an increased risk of endometrial cancer 
in patients who receive estrogen-only therapy and have a uterus and an increased risk of 
breast cancer.   

MASTITIS 
Lactational mastitis 

Pathogenesis 
• Skin flora (eg, Staphylococcus aureus) enters ducts 

through nipple & multiplies in stagnant milk 

Risk factors 

• History of mastitis 
• Engorgement & inadequate milk drainage due to: 

o Sudden increase in sleep duration 
o Replacing nursing with formula or pumped breast 

milk 
o Weaning 
o Pressure on the duct (tight bra or clothing, prone 

sleeping) 
o Cracked or clogged nipple pore 
o Poor latch 

Clinical 
presentation 

• Fever 
• Firm, red, tender, swollen quadrant of unilateral breast 
• ± Myalgia, chills, malaise 

Treatment 
• Analgesia 
• Frequent breastfeeding or pumping 
• Antibiotics 

Lactational mastitis is a common infection in breastfeeding women due to inadequate 
milk duct drainage from pumping breast milk (instead of directly breastfeeding) or poor 
latch.  Additional risk factors include infrequent feedings (e.g., due to sleeping through 
the night), nipple excoriations, and rapid weaning from breastfeeding.  Patients 
with lactational mastitis are diagnosed clinically and typically have flulike symptoms (eg, 
fever, myalgias), focal unilateral breast pain with surrounding erythema and induration, 
and axillary lymphadenopathy. 



Lactational mastitis occurs when bacteria from the infant's nasopharynx or from the 
maternal skin are transmitted through the nipple and multiply in stagnant milk.  The 
most common pathogen is Staphylococcus aureus, and treatment is empiric therapy 
against methicillin-sensitive S aureus with either dicloxacillin or cephalexin.  Women 
with risk factors for methicillin-resistant S aureus (eg, recent antibiotic therapy, 
incarceration) are treated with clindamycin, trimethoprim-sulfamethoxazole, or 
vancomycin.  In addition to antibiotics and analgesics (eg, ibuprofen), patients 
should continue breastfeeding every 2-3 hours because direct feeding from the bilateral 
breasts drains the milk ducts. 

………. 

Ultrasonography is indicated to assess for a breast abscess, which can present with fever, 
unilateral breast pain, and a fluctuant mass.  Treatment of a breast abscess includes 
drainage and antibiotics. 

NSAIDs and warm compresses are used in patients with breast engorgement.  In contrast 
to this patient, those with engorgement have bilateral breast pain with generalized, 
rather than focal, involvement. 

NIPPLE 
DISCHARGE 

This patient's presentation (bilateral, gray, nonbloody nipple discharge) is consistent 
with physiologic galactorrhea.  Galactorrhea is defined as lactation in men or non-
breastfeeding women; it may be a sign of a potentially significant disorder and should be 
evaluated. 

Physiologic galactorrhea is usually bilateral and guaiac negative; the appearance is 
typically milky or clear but can also be yellow, brown, gray, or green. If a patient has 



bilateral, guaiac-negative discharge without signs of malignancy (eg, breast mass, 
lymphadenopathy [LAD], nipple changes, unilateral discharge). Initial evaluation should 
focus on identifying the etiology and includes serum prolactin, TSH, and a pregnancy test. 

Hyperprolactinemia is the most common cause of galactorrhea and can be due to 
pituitary prolactinoma, medications, hypothyroidism, pregnancy, or chest wall/nipple 
stimulation (eg, surgery, trauma, shingles).  Pituitary imaging (usually MRI) may be 
needed in patients with elevated prolactin and/or symptoms of a pituitary mass (eg, 
vision disturbances, headaches). 

……… 

Cytologic examination may be considered to screen for malignancy in patients with 
unilateral or guaiac-positive nipple discharge.  However, it is not indicated for bilateral, 
guaiac-negative discharge in the absence of malignant features. 

Medications are a common cause of galactorrhea due to dopamine inhibition (eg, 
antipsychotics, antidepressants, opioids) or stimulating pituitary lactotrophs (eg, 
estrogen-containing contraceptives).  Chronic use of histamine receptor blockers 
(eg, cimetidine) can inhibit estradiol metabolism and increase prolactin levels, but 
antacids are not known to have this adverse effect. 

Findings suggesting malignancy include unilateral discharge, serous or bloody (gross or 
occult) rather than milky discharge, palpable breast abnormalities, and associated skin 
changes (eg, Paget disease of the breast).  These patients require mammography 
and ultrasound. 

BREAST MASS A tender, mobile mass in a 
young patient is most likely 
benign.  In a patient age <30 
with a clinically benign mass, 
breast ultrasound is the first-
line imaging study.  If 
ultrasound shows posterior 
acoustic enhancement 
(indicative of fluid) and no 
echogenic debris or solid 
components; these features 
are consistent with a simple 
breast cyst. 

The presentation of a simple 
breast cyst is variable, 
ranging from no symptoms to 
severe, localized 
pain.  Symptomatic patients 
may benefit from aspiration, 

which should yield clear fluid and result in the disappearance of the mass and thereby 
confirm the diagnosis.  As cystic fluid can reaccumulate, the patient should return in 2-4 



months for a follow-up clinical breast examination.  If the patient has no further 
symptoms or signs of recurrence, annual screening can be resumed. 

…………. 

Breast MRI is performed in patients with known cancer to evaluate for disease 
recurrence and to screen for breast cancer in high-risk patients (eg, BRCA carrier, first-
degree relative of known BRCA carrier).  MRI is expensive and unnecessary for breast 
cyst surveillance. 

Screening mammography in women age <30 is generally not recommended as the 
relatively dense breast tissue in this population may impede adequate visualization of 
any masses present.  In addition, radiation exposure from mammography is a potential 
risk factor for breast cancer in young women. 

A core biopsy provides a tissue sample and is indicated if imaging reveals signs of a 
complicated or complex cyst (eg, echogenic debris, thick septa, solid components).  It 
should also be considered if the mass recurs or does not disappear after aspiration. 

Although a breast abscess is a painful mass that may improve with needle aspiration, 
fever and malaise would likely be present and aspiration would yield pus rather than 
clear fluid.  

BREAST CANCER 

Pathologic nipple discharge is typically unilateral, 
bloody, or serous and may be accompanied by 
additional breast abnormalities.  The most 
common cause of unilateral bloody 
discharge without a coexisting breast mass is 
an intraductal papilloma.  Typically, this benign 
condition is nonpalpable on clinical breast examination due to the small size of the 
papilloma inside the duct.  Although a family history of breast cancer increases the risk of 
breast malignancy, normal examination and negative imaging findings are reassuring and 
confirm the diagnosis. 

Diagnostic workup for pathologic (eg, unilateral and/or bloody) nipple discharge should 
begin with mammography to rule out carcinoma even without the presence of a 
palpable breast mass.  With small intraductal papillomas, mammography is often 
normal.  Ultrasound is also indicated for evaluation of ductal pathology and may 
demonstrate a dilated duct due to the space-occupying papilloma. 



……………. 

Although intraductal papillomas may 
contain foci of ductal carcinoma in situ, 
this condition typically presents as 
microcalcifications on mammography. 

Fat necrosis of the breast is a benign 
condition usually due to previous 
trauma and typically presents as a firm, 
irregularly shaped mass with findings of 
oil cysts on mammography.  Nipple 
discharge is not typical. 

A fibroadenoma presents as a solitary, 
painless, firm, and mobile breast mass 
averaging 2 cm in size, and would be 
noted on clinical breast examination 
and mammography.  It is not associated 
with nipple discharge. 

Fibrocystic changes of the breast are very common in premenopausal patients.  Classic 
presentation is a patient with cyclic bilateral breast pain (eg, mastalgia) and diffuse 
nodularity on breast examination.  Nipple discharge is not typical but, if present, is 
nonbloody (eg, physiologic).   

Diffuse breast erythema with edema and peau d'orange appearance are the hallmark 
features of inflammatory breast cancer (IBC).  Although nipple discharge may be present 

with inflammatory breast cancer. 

Lobular breast carcinoma typically 
presents as a fixed palpable breast 
mass with irregular borders and can 
often be bilateral.  Normal breast 
examination and negative 
mammography rule out this condition. 

Paget disease of the breast is a form of 
ductal carcinoma that primarily 
presents with eczematous nipple 
changes (eg, flaking, crusting skin) that 
also include the areola.  This condition 
can also have bloody nipple discharge 
but is unlikely in a patient without skin 
or nipple changes in the context of 
normal mammography. 

Hyperprolactinemia caused by a 
pituitary adenoma would cause bilateral galactorrhea (eg, milky discharge) rather than 
unilateral bloody discharge.  Headaches and visual changes signal a large lesion, and MRI 
may be indicated. 



Unilateral bloody nipple discharge is the hallmark presenting symptom of an intraductal 
papilloma, a benign breast condition.  Patients may have brown, red, or pink nipple 
discharge confined to a single duct.  This discharge can range from frank blood to 
serosanguineous; the bleeding originates from the papilloma in the duct. A family history 
of a single, paternal second-degree relative does not significantly increase breast cancer 
risk. Lack of lymphadenopathy or an irregularly shaped breast mass further supports the 
diagnosis of a benign process as the most likely etiology of her symptoms. 

Imaging with breast mammography and ultrasound would reveal normal breast tissue or 
a single dilated breast duct.  Confirmation of the diagnosis is with biopsy or duct excision 
and subsequent pathologic evaluation. 

……………. 

A benign breast cyst is a fluid-filled palpable mass that may be tender and does not cause 
nipple discharge.  The treatment of symptomatic breast cysts is percutaneous fine-
needle aspiration with drainage of cyst fluid. 

Fat necrosis of the breast may present as a firm, irregularly shaped breast mass without 
nipple discharge.  Some patients may have ecchymosis, and symptoms may arise after 
local breast trauma or surgery. 

Infiltrating ductal carcinoma may present with pathologic nipple discharge but is 
accompanied by a corresponding breast mass and lymphadenopathy.  Breast imaging 
identifies a lesion with microcalcifications. 

Use of antipsychotic medications from the dopamine receptor antagonist class (eg, 
risperidone) can lead to hyperprolactinemia, which subsequently can cause amenorrhea 
with bilateral galactorrhea. 

 Inflammatory breast carcinoma (IBC): 
This rare but aggressive cancer classically 
presents as rapid-onset edematous 
cutaneous thickening with a "peau 
d'orange" appearance (eg, superficial 
dimpling, fine pitting).  The affected breast 
is edematous, erythematous, 
and painful.  Itching, a palpable breast 
mass, and nipple changes (eg, 
flattening/retraction) may also be 
present.  Patients commonly have axillary 
lymphadenopathy suggesting metastatic 
disease. 

The next step in evaluation should include 
mammography and ultrasound.  Tissue 
biopsy is necessary to confirm 

the diagnosis. 

……………. 



Clinically, IBC can be confused with an infectious process (eg, mastitis, abscess) due to 
the common symptoms of warmth, pain, and erythema.  However, infection typically is 
accompanied by fever and improves with antibiotic treatment.  In addition, the peau 
d'orange findings make an infection unlikely. 

Breast cancer is the second most 
common cancer (after skin cancer) and 
the second most common cause of 
cancer death (after lung cancer) in 
American women.  A woman has a 1 in 
8 chance of being diagnosed with 
breast cancer in her lifetime.  Risk-
reduction strategies for modifiable risk 
factors should be discussed at each 
health maintenance visit. 

In women, moderate alcohol 
consumption can be defined as <2 
drinks/day or <7 

drinks/week.  Although moderate alcohol consumption is linked with decreased 
mortality and possible cardiovascular benefits, even low alcohol intake (<1 drink/day) in 
women confers an increased risk of breast cancer.  Alcohol consumption has a 
known dose-dependent causal effect on breast cancer.  E.g., if a patient consumes 2 
daily servings of alcohol, or 14 drinks per week.  A decrease in alcohol consumption will 
reduce her risk of breast cancer.  The patient should also be counseled that excess 
alcohol intake increases the risk of cirrhosis, pancreatitis, and head and neck cancers. 

………….. 

Testing for genetic mutations (eg, BRCA, HER2) can first be performed in an affected 
individual with characteristics of a carrier (eg, breast cancer diagnosis at age <50, ovarian 
cancer at any age).  Bilateral mastectomy can be offered to BRCA carriers.   

Long-term use of systemic hormone replacement therapy increases the risk of breast 
cancer.  It can be initiated to treat menopausal symptoms after the patient receives a 
thorough risk-versus-benefit analysis once this patient reaches menopause. 

Physical activity, in general, confers a benefit. Exercise is a protective factor for breast 
cancer, as is her history of breastfeeding. 

Oral contraceptive use decreases the risk of ovarian cancer and has no effect on the 
incidence of breast cancer in the general population. 

Women in the United States have a 1 in 8 lifetime risk of being diagnosed with breast 
cancer, and the risk increases with chronological age.  Other important risk factors 
include nulliparity, obesity, and prolonged hormone replacement therapy, all of which 
contribute to increased lifetime estrogen exposure.  Aggressive cancers in young 
patients are more likely to be caused by inherited genetic mutations (eg, BRCA). 



Screening for breast cancer involves clinical breast examination and 
mammography.  Most current guidelines suggest routine screening mammography at 
age >50 due to increased risk of cancer with increased age. 

……….. 

Earlier age of first pregnancy is associated with a lower risk of breast cancer.  Nulliparity 
increases breast cancer risk, similar to that of a woman with first pregnancy at age 35. 

Breastfeeding has a protective effect on breast cancer with a significant relative risk 
reduction for each year of breastfeeding. 

White women have the highest rates of breast cancer compared to other 
racial/ethnic groups. 

The risk of breast cancer increases with history of the disease in first-degree relatives.  A 
cousin is a second-degree relative and is less likely to be a significant risk factor for this 
patient without any other affected family members. 

Breast cancer should be considered in 
a patient with no history of skin 
disease who develops a breast rash. 
Mammary Paget disease is suspected 
when a persistent, eczematous, 
and/or ulcerating rash is localized to 
the nipple and spreads to the 
areola.  Other characteristic findings 
include vesicles, scales, bloody 
discharge, and nipple retraction. 
Patients experience pain, itching, and 
burning of the affected nipple and no 
resolution with topical 
corticosteroids. 

Approximately 85% of patients with 
Paget disease of the breast have an 
underlying breast cancer, although a 
mass is not always 

palpable.  Adenocarcinoma, which refers to carcinoma that starts in glandular tissue, is 
generally the most common type of breast cancer and is also found in Paget 
disease.  The nipple changes of Paget disease are thought to be caused by migration of 
neoplastic cells through the mammary ducts to the nipple surface.  Further workup 
should include mammography and biopsy. 

……………. 

Breast lymphoma is extremely rare and typically presents as a painless, palpable breast 
mass without cutaneous manifestations in a postmenopausal woman.  Cutaneous 
lymphomas typically involve the trunk and/or extremities versus presenting as isolated 
breast lesions. 



Breast papillomas are typically intraductal and present with unilateral bloody nipple 
discharge but not nipple lesions. 

Cutaneous squamous cell carcinoma typically results from infection with human 
papilloma virus (eg, genital/periungual region) or frequent sun exposure (eg, head, neck, 
dorsum of the extremities).  Primary squamous cell carcinoma of the breast is very rare. 

Selective estrogen receptor modulators  

Drugs 
• Tamoxifen 
• Raloxifene 

Mechanism of 
action 

• Competitive inhibitor of estrogen binding 
• Mixed agonist/antagonist action 

Indications 
• Prevention of breast cancer in high-risk patients 
• Tamoxifen: adjuvant treatment of breast cancer 
• Raloxifene: postmenopausal osteoporosis 

Adverse 
effects 

• Hot flashes 
• Venous thromboembolism 
• Endometrial hyperplasia & carcinoma (tamoxifen only) 

Adjuvant endocrine therapy is commonly used for the treatment of nonmetastatic, 
hormone-receptor-positive breast cancer.  The most commonly used endocrine agents 
include tamoxifen, aromatase inhibitors, and ovarian suppression (eg, GnRH agonists or 
surgery).  Tamoxifen is a selective estrogen receptor modulator (SERM) that is 
an estrogen receptor antagonist in the breast.  It is the preferred adjuvant treatment 
for PREmenopausal women at low risk of breast cancer recurrence.  Tamoxifen is also 
a second-line endocrine adjuvant agent for POSTmenopausal women who cannot 
use aromatase inhibitor therapy (eg, intolerable side effects). 

Tamoxifen acts as an estrogen agonist in the uterus that can stimulate excessive 
endometrial proliferation.  Therefore, tamoxifen use is associated with endometrial 
polyps in PREmenopausal women as well as endometrial hyperplasia and 
cancer in POSTmenopausal women.  These risks continue for the duration of therapy 
and resolve after discontinuation of treatment.  However, the benefit of improved 
survival from breast cancer due to tamoxifen outweighs the risk of endometrial cancer. 

…………. 

In postmenopausal women, tamoxifen has some estrogen-like activity on the bone, 
which can increase bone mineral density and significantly reduce the incidence of 
osteoporosis.  However, tamoxifen is generally not a first-line agent for osteoporosis 
treatment due to the risk of endometrial cancer. 

Tamoxifen and raloxifene are commonly used selective estrogen receptor 
modulators.  These drugs exhibit estrogen agonist and antagonist activity in a tissue-
specific fashion.  Tamoxifen is an estrogen antagonist in the breast and is therefore used 



as adjuvant therapy for estrogen receptor-positive breast cancer.  It also reduces the risk 
of recurrence and the development of new cancer in the opposite breast. 

Hot flashes are the most common side effect experienced by up to 80% of patients 
taking tamoxifen.  Tamoxifen is theorized to exhibit antiestrogenic activity in the central 
nervous system and to cause thermoregulatory dysfunction in the anterior 
hypothalamus via a mechanism similar to the pathophysiology of menopausal 
hot flashes. 

Even if the patient has several risk factors for coronary heart disease (eg, hypertension, 
hyperlipidemia, and prior tobacco use), tamoxifen use does not impact that 
risk.  However, tamoxifen does decrease blood lipid levels. 

All estrogen agonists (eg, tamoxifen, raloxifene, estrogen-containing oral contraceptives) 
increase the risk of venous thromboembolism by increasing protein C 
resistance.  Consequently, an increased tendency for bruising is unlikely. 

Tamoxifen may decrease (but does not increase) the risk for ovarian cancer.  Family 
history of ovarian cancer syndrome (eg, BRCAgene mutation, Lynch syndrome), 
infertility, and nulliparity are risk factors associated with ovarian cancer. 

Although tamoxifen exhibits estrogen agonist activity in the uterus, it is not associated 
with uterine fibroids.  However, tamoxifen stimulates endometrial proliferation and 
increases the risk of endometrial cancer (in postmenopausal patients) and endometrial 
polyps (in premenopausal patients). 

SERMS Selective estrogen receptor modulators (SERMs) are a class of nonsteroidal compounds 
that exhibit estrogen agonist and antagonist properties in a tissue-specific fashion.  The 
2 most frequently used SERMs are raloxifene and tamoxifen.  Raloxifene exhibits 
estrogen agonist activity on the bone and decreases post-menopausal 
osteoporosis.  Although less effective than alendronate, raloxifene is frequently used 
for osteoporosis management in postmenopausal women who cannot tolerate 
bisphosphonates or are at high risk for invasive breast cancer. 

All medicines with estrogen agonist activity, including oral contraceptives, hormone 
replacement therapy, and all SERMs, increase the risk for venous 
thromboembolism (VTE).  Consequently, current or prior VTE disorders (eg, pulmonary 
embolism, deep vein thrombosis, retinal vein thrombosis) are contraindications to both 
raloxifene and tamoxifen use. 

……….. 

SERMs have estrogen antagonist activity in the breast and decrease the incidence of 
malignancy.  A family history of breast cancer is a potential indication, rather than a 
contraindication, for raloxifene use.  Raloxifene also decreases total and low-density 
lipoprotein cholesterol levels, although it neither increases nor decreases the risk of 
coronary heart disease.  In contrast, a history of coronary artery disease (CAD) or 
estrogen-receptor-positive breast cancer is a contraindication for treatment of 
menopausal symptoms with hormone replacement therapy (due to unopposed estrogen 
activity). 



Raloxifene has estrogen antagonist activity on the uterus and does not increase the risk 
for endometrial hyperplasia or cancer.  As a result, a family history of uterine cancer is 
not a contraindication to raloxifene use.  In contrast, tamoxifen is associated with an 
increased risk of uterine hyperplasia and cancer. 

SERMs are not associated with an increased incidence of ovarian cancer.  Family history 
of ovarian cancer is not a contraindication to raloxifene or tamoxifen use.  Women at 
high risk for ovarian cancer can be offered oral contraceptives (OCPs) or, after 
childbearing is finished, a prophylactic oophorectomy. 



MENSTRUAL 
CYCLE 

 

Physiologic leukorrhea is a white, odorless cervical discharge composed of cervical 
mucus, normal vaginal flora, and vaginal squamous epithelium.  Increasing amounts of 
this normal vaginal discharge typically occurs midcycle (eg, 10-14 days after previous 
menses) as estrogen levels increase prior to ovulation, and then regresses.  Physiologic 
leukorrhea presents without manifestations of infection such as pruritus, erythema, 
pain, or a malodorous discharge. 

Prior to the diagnosis of physiologic leukorrhea, other causes of increasing vaginal 
discharge must be excluded.  Polymorphonuclear leukocytes on microscopic examination 
are evidence of a local immune response (eg, inflammation) to infection. Rare 
polymorphonuclear leukocytes on microscopy rules out all infectious etiologies as the 
cause of  discharge. 



…….. 

Bacterial vaginosis is characterized by a 
malodorous discharge that is noted after 
menses or intercourse.  Wet mount 
microscopy typically reveals squamous 
epithelial cells with adherent bacteria 
(eg, clue cells). 

 

Candidiasis presents with white vaginal discharge, vulvar pruritus, and erythema on 
examination.  Hyphae are present on microscopy with potassium hydroxide preparation 
of the discharge. 

Acute cervicitis is typically caused 
by Chlamydia 
trachomatis and Neisseria 
gonorrhoeae.  When symptomatic, 
patients have intermenstrual or 
postcoital spotting and a 
mucopurulent cervical 
discharge.  Microscopy shows 
abundant, rather than rare, 
polymorphonuclear leukocytes. 

Trichomoniasis typically presents 
with vulvovaginal pruritus in addition 
to a malodorous, green 
vaginal discharge.   

Ovulation marks the transition from the follicular phase of the menstrual cycle to the 
luteal phase.  This occurs midway through the woman's cycle and is preceded by an LH 
surge, the hormone typically detected by commercial ovulation kits.  Couples trying to 
conceive can attempt to schedule intercourse immediately prior to ovulation without LH 



measurements by monitoring physiologic factors such as cervical mucus and basal body 
temperature. 

Cervical mucus secretion close to ovulation (late follicular phase) increases in quantity 
and can be perceived by patients as vaginal discharge.  This mucus is clear, elastic, thin in 
consistency, and described similar in appearance to an uncooked egg white.  It is thought 
to facilitate sperm transport into the uterus for conception.  After ovulation occurs, the 
mucus becomes thick and less hospitable to sperm. 

………… 

A cervical mucus plug serves as barrier to ascending infection during pregnancy.  This 
brown, red, or yellowish thick mucus is typically shed before or during labor. 

Chlamydia cervicitis can present with a mucopurulent cervical discharge and a friable 
cervix rather than clear cervical secretions. 

CONTRACEPTION Contraceptive counseling should 
be patient-centered and take into 
consideration patient-specific 
factors (eg, medical history), 
risk/benefit profiles of various 
contraception methods, and the 
patient's future fertility desires. 
In a patient with medication-
controlled hypertension, the best 
option is the copper-containing 
intrauterine device (IUD) for 
several reasons, including: 

• No effect on hypertension:  This is in contrast to estrogen-containing 
contraceptives, which can elevate blood pressure and increase the risk of stroke 
or acute myocardial infarction. 

• High efficacy (>99%) for pregnancy prevention:  The copper-containing IUD's 
effectiveness is due to high patient compliance (ie, ease and duration of use, 
with reinsertion every 10 years) and its multiple mechanisms of action (ie, 
impairment of sperm function, fertilization, and implantation).  Contraceptive 
efficacy is particularly important for patients taking teratogenic medications (eg, 
ACE inhibitors). 

• No effect on future fertility:  The copper-containing IUD can be removed at any 
time the patient desires pregnancy, with immediate return of fertility. 



Although the copper-containing IUD does not help (and may worsen) menstrual 
bleeding, patients with light bleeding and mild cramping are ideal candidates because 

they typically experience minimal adverse effects. 

…………… 

Combined estrogen-progestin oral contraceptives 
and the estrogen-progestin vaginal ring can 
worsen preexisting hypertension due to estrogen-
induced angiotensinogen synthesis.  Therefore, 
estrogen-containing contraceptives are an 
absolute contraindication in patients with severe 
hypertension and a relative contraindication in 
patients with mild or medication-
controlled hypertension. 

Combined hormonal contraception (COC) contraindications 

Absolute Relative 

• Migraines with aura 
• Severe/Uncontrolled hypertension 
• Ischemic heart disease (IHD), stroke 
• Age ≥35 & 

smoking ≥15 cigarettes/day 
• <3 weeks postpartum 
• Venous thromboembolism (VTE) 
• Immobilization 
• Thrombophilia (eg, factor V 

Leiden, APLAS) 
• Active breast cancer 
• Active or severe liver disease 

(cirrhosis/cancer) 

• Mild or medication-
controlled hypertension 

• Age ≥35 & 
smoking <15 cigarettes/day 

• Certain medications (eg, lamo
trigine, rifampin) 

• Inherited 
thrombophilia carrier (& 
family member with 
thrombophilia plus 
thromboembolism) 

APLAS = antiphospholipid-antibody syndrome. 

Contraceptive counseling should be patient-centered and take into consideration 
patient-specific factors (eg, medical history), the risk/benefit profiles of various 
contraception methods, and the patient's future fertility desires.  In a 
patientheterozygous for FVL, the most appropriate contraceptive option is theprogestin-
releasing intrauterine device (IUD) because it takes into consideration this patient's: 

• increased risk of thromboembolism because she is a heterozygous factor V 
Leiden carrier who has a family member with inherited thrombophilia and prior 
thromboembolism.  Estrogen-containing contraceptives are avoided in patients 
at increased risk of thromboembolism due to estrogen-induced 



hypercoagulability.  In contrast, the progestin-releasing IUD does not affect 
thromboembolic risk. 

• heavy menstrual bleeding associated with anemia, which will not improve or 
may potentially worsen with the use of certain contraception methods such as 
the copper-containing IUD.  The progestin-releasing IUD causes endometrial 
atrophy, which treats heavy vaginal bleeding and anemia. 

• desire for future fertility, which is possible with IUD removal at any time the 
patient desires pregnancy. 

In addition, the progestin-releasing IUD is one of the most effective methods of 
pregnancy prevention, with an efficacy of >99% and duration of use up to 5 years. 

………. 

A diaphragm with spermicide is a nonhormonal barrier method that does not affect 
thromboembolic risk.  However, it has poor contraceptive efficacy, making it an inferior 
option for this patient seeking reliable contraception. 

Depo medroxyprogesterone acetate (DMPA) is a systemic progestin-only 
contraceptive.  Progestin-only contraceptives have less risk for thromboembolism 
compared to combined hormonal options, but systemic forms are still not recommended 
in high-risk patients.  

Condoms with spermicide are a safe, hormone-free option but have the lowest efficacy 
rate of all contraceptive options.  Patients should be placed on the most efficacious 
contraceptive possible. 

Pregnancy is contraindicated during breast cancer treatment due to teratogenic agents 
such as chemotherapy and radiation.  Hormone-containing methods of contraception are 
avoided in patients with breast cancer, as estrogen and progesterone may have a 
proliferative effect on breast tissue.  This is particularly concerning with hormonal 
receptor-positive breast cancer, and BRCA2 carriers tend to have estrogen receptor-
positive breast cancer. 

A copper intrauterine device (IUD) is a safe, long-term, hormone-free method 
of contraception.  It is 99% effective and prevents pregnancy by creating a chronic 
cytotoxic inflammatory response.  A copper IUD can be placed for a maximum of 
10 years. 

……… 

Combined oral contraceptives (COCs) contain both estrogen and 
progesterone.  Combined oral contraceptives decrease the risk for ovarian cancer in the 
general population as well as BRCA mutation carriers.  However, due to their hormonal 
content, they are contraindicated in patients with current breast cancer.  The patch and 
ring are other delivery modes of estrogen-progesterone contraceptives and should also 
be avoided. 



Typical condom use is only 80% effective in preventing pregnancy, and patients require 
a more reliable contraception, such as an IUD. 

Estrogen-progestin contraceptives: Benefits & risks 

Benefits 

• Pregnancy prevention 
• Endometrial & ovarian cancer risk reduction 
• Menstrual regulation (eg, anovulation, dysmenorrhea, 

anemia) 
• Hyperandrogenism treatment (eg, hirsutism, acne) 

Risks 

• Venous thromboembolism 
• Hypertension 
• Hepatic adenoma 
• Stroke, myocardial infarction (both very rare) 
• Cervical cancer 

Combination estrogen/progestin oral contraceptive pills (OCPs) have risks and benefits 
that should be discussed with patients prior to starting therapy.  Although most women 
have no blood pressure changes, a risk of OCP use is hypertension due to increased 
angiotensinogen synthesis by estrogen during hepatic first-pass metabolism.  Therefore, 
women who have controlled hypertension may take combination OCPs with close blood 
pressure monitoring to ensure ongoing control. 

An additional side effect of OCPs is an increased risk of thromboembolism due to the 
hypercoagulable properties of estrogen.  Women with uncontrolled hypertension, end-
organ damage, or are age >35 and use tobacco should not be placed on combination 
OCPs.  The compounding of these factors results in an increased risk of myocardial 
infarction and stroke.  The elimination of a modifiable risk factor, such as OCP use, can 
decrease the overall risk of these conditions for this patient population. 

………………….. 

OCPs decrease the risk of benign breast disease, particularly fibroadenoma and 
fibrocystic breast disease.  A history of benign breast disease or family history of breast 
cancer is not a contraindication to OCP use. 

OCPs reduce the risk of endometrial and ovarian cancer.  The decreased risk of 
endometrial cancer is due to progestin, which counteracts estrogen's effect on 
endometrial proliferation.  The decreased risk of ovarian cancer is attributed to chronic 
suppression of ovulation. 

OCP use has been associated with glucose intolerance and increased insulin resistance in 
some studies, but it has not been directly linked to the development of type 2 
diabetes mellitus. 

The pubertal transition (eg, body image, sexuality) can be complicated by physical and 
intellectual disabilities in the adolescent population.  Adolescents with disabilities may 
become dependent on caregivers for menstrual hygiene, limiting their independence 



and creating embarrassment, especially when there is heavy menstrual bleeding (eg, 
frequent pad changes) or severe dysmenorrhea. 

Menstrual management with hormonal contraception (eg, combination oral 
contraceptives) can be used to minimize menstrual bleeding volume and/or frequency, 
thereby improving the patient's quality of life and treating possible associated 
complications (eg, anemia).  However, estrogen-containing contraception is 
contraindicated in patients with migraine with aura due to the increased risk of stroke. 

The progestin-releasing subdermal implant is a long-acting (ie, up to 3 years), reversible 
contraceptive that reduces menstrual bleeding in 50% of patients and causes 
amenorrhea in 20% of patients.  Because it can be easily placed in the upper arm, it is an 
ideal contraceptive option for adolescents, particularly those who have difficulty with 
pelvic examinations, such as a patient with lower extremity contractures. 

……… 

The copper-containing intrauterine device (IUD) is a highly effective form of 
nonhormonal contraception, but it is not recommended in patients with heavy menses 
because it can increase bleeding.  In addition, an IUD may be difficult to insert 
in a patient with lower extremity contractures. 

Endometrial ablation cauterizes the endometrial lining, causing endometrial scarring and 
possible amenorrhea to treat heavy menstrual bleeding.  However, it is not appropriate 
for patients who wish to preserve fertility (eg, adolescents) due to the increased risk of 
future obstetric complications (eg, placenta accreta). 

GnRH agonist therapy (eg, leuprolide) treats heavy, regular menses by acting on the 
pituitary to decrease pulsatile FSH and LH release, thereby producing a hypoestrogenic 
state and amenorrhea.  However, it is not recommended for long-term use because of 
adverse effects (eg, decreased bone density) and is particularly avoided in patients at 
higher risk of bone density abnormalities (eg, adolescents, patients in wheelchairs). 

The levonorgestrel-containing intrauterine device (IUD) is a long-acting, reversible 
contraceptive that prevents pregnancy by releasing levonorgestrel (a progestin), which 
creates a physical barrier by thickening cervical mucus and impairing 
implantation through decidualization of the endometrium.  It has an efficacy of >99% 
and is approved for use in the United States for up to 5 years.  A common side effect 
is amenorrhea, which can be used to improve anemia and abnormal uterine bleeding.  A 
small percentage of women experience systemic side effects (eg, mood changes, breast 
tenderness, headaches).  Weight gain is not a side effect. 



Side effects & risks of combination oral 
contraceptives 

• Breakthrough bleeding 
• Breast tenderness, nausea, bloating 
• Amenorrhea 
• Hypertension   
• Venous thromboembolic disease 
• Decreased risk of ovarian & endometrial cancer 
• Increased risk of cervical cancer 
• Liver disorders (eg, hepatic adenoma) 
• Increased triglycerides (due to estrogen 

component) 

Primary dysmenorrhea is defined as recurrent lower abdominal pain associated with 
menstruation.  First-line treatment in sexually active patients is combination estrogen-
progestin oral contraceptive pills (COCs).  OCPs decrease pain symptoms by thinning the 
endometrial lining, reducing prostaglandin release, and decreasing uterine contractions. 

Early side effects of OCPs include nausea, bloating, and breast tenderness, which usually 
improve with continued use.  Breakthrough bleedingis the most common side effect and 
is usually associated with lower estrogen doses.  Adverse effects include hypertension, 
increased risk of cervical cancer, and venous thromboembolism.  Although weight gain 
as a side effect is a common perception, several studies have shown no significant weight 
gain, particularly with low-dose formulations. 

………… 

NSAIDs are the first-line treatment in primary dysmenorrhea in non-sexually 
active patients.  

Medroxyprogesterone is not recommended for adolescents or young women due to risk 
of significant loss of bone mineral density and should be used in this age group only if no 
other options are acceptable. 

Side effects of combination OCPs are due largely to the estrogen 
component.  Progesterone-only pills have relatively fewer side effects but are less 
effective for dysmenorrhea treatment and contraception as they do not inhibit ovulation. 

Contraindications to IUD placement 

Copper IUD & progestin IUD 

• Pregnancy 
• Endometrial or cervical cancer 
• Unexplained vaginal bleeding 
• Gestational trophoblastic disease (GTD) 
• Distorted endometrial cavity  
• Acute pelvic infection (eg, PID, cervicitis) 



Progestin IUD 
• Active liver disease  
• Active breast cancer  

Copper IUD • Wilson disease 

IUD = intrauterine device; PID = pelvic inflammatory disease. 

Long-acting, reversible contraceptives such as an intrauterine device (IUD) are highly 
effective for pregnancy prevention, easy to use, and rapidly reversible.  IUDs may be 
used in patients of all ages and parity.  However, one contraindication to IUD 
insertion (both copper-containing and progestin-releasing) is unexplained, abnormal 
vaginal bleeding (AUB), e.g., irregular menstrual bleeding pattern.  Abnormal bleeding is 
often a symptom of an underlying condition that requires further evaluation before IUD 
insertion, such as: 

• Infection (eg, cervicitis, pelvic inflammatory disease) 
• Endometrial polyp, which often causes intermenstrual bleeding 
• Endometrial hyperplasia or cancer, particularly in patients with multiple risk 

factors for unopposed estrogen exposure (eg, obesity, chronic anovulation [as 
evidenced by this patient's irregular menses]) 

IUD placement in patients with unexplained, abnormal vaginal bleeding can mask 
symptoms and delay diagnosis.  Therefore, these patients require further 
evaluation prior to IUD insertion, which typically includes sexually transmitted infection 
testing, endometrial biopsy, and pelvic ultrasound. 

………… 

Progestin-releasing IUDs are contraindicated in patients with active breast cancer 
because breast cancers are often progesterone-sensitive.  However, a family history of 
breast cancer, particularly in a second-degree relative, is not a contraindication. 

IUD insertion and removal is contraindicated during an active pelvic infection, which 
typically presents with pelvic pain, uterine tenderness, and abnormal vaginal 
discharge.  A prior sexually transmitted infection, e.g., a remote history 
of Trichomonas vaginitis, is not a contraindication. 

Emergency contraception 

Method 
Timing 
after 

intercourse 
Efficacy Contraindications  

Copper-
containing 

IUD 
0-120 hr ≥99% 

• Acute pelvic infection 
• Severe uterine cavity 

distortion  
• Wilson disease 



• Complicated organ 
transplant failure 

Ulipristal 0-120 hr 98%-99% • None 

Levonorgestrel 0-72 hr 59%-94% • None 

Oral 
contraceptives* 

0-72 hr 47%-89% • None 

*Combined estrogen/progestin oral contraceptives (COCs) containing 
levonorgestrel or norgestrel. 

Patients who have had recent unprotected intercourse may be candidates for postcoital 
or emergency contraception (EC) for pregnancy prevention.  Pregnancy status 
determines eligibility for EC use: 

• Patients with a positive pregnancy test are not candidates for EC because 
implantation has already occurred.  

• In contrast, patients with a negative pregnancy test are still at risk for 
unintended pregnancy and are candidates for EC. 

A highly effective (ie, 98%-99%) EC option is the ulipristal pill, a progestin receptor 
blocker that prevents pregnancy by delaying ovulation and impairing 
implantation.  Ulipristal can be taken up to 120 hours after unprotected intercourse; 
however, it should be administered as soon as possible because its effectiveness 
decreases with time.  Other effective EC options include the copper-containing 
intrauterine device and oral levonorgestrel (ie, Plan B). 

……………… 

A progestin-releasing subdermal implant is a long-acting, reversible contraceptive used 
for precoital contraception.  Because it provides sustained release of low-dose progestin, 
it cannot achieve the acute increase in progestin levels required to delay ovulation for 
EC.  Similarly, the transdermal estrogen-progestin patch is a slow-releasing combined 
hormonal contraceptive used only for precoital contraception. 

SEXUAL ASSAULT 
Sexual assault 

Evaluation 
• Physical and forensic examination (eg, hair, semen) 
• Psychologic assessment 

Consequences 
• Mental health disorders (eg, PTSD) 
• Unintended pregnancy 
• Sexually transmitted infections 

Management 
• Postexposure prophylaxis 
• Emergency contraception 



• Psychosocial counseling 

PTSD = posttraumatic stress disorder. 

Rape is sexual assault involving unwanted vaginal, oral, or anal penetration through force 
or lack of consent.  Most cases occur between acquaintances and up to half 
involve intoxication with alcohol or the use of date rape drugs (eg, flunitrazepam 
[Rohypnol]) that cause loss of consciousness and amnesia. 

Among adolescents and young adults, there are multiple cultural myths about date rape, 
including that it is not "real" rape and that "by agreeing to go home with a man, a 
woman is agreeing to sex."  Because of these myths, date rape victims are more likely to 
feel partially responsible for their assault, which can lead to long-term psychologic 
consequences ranging from decreased appetite and sleep disturbances to posttraumatic 
stress disorder and suicidality. 

Therefore, management includes both medical care (eg, postexposure prophylaxis, 
emergency contraception) and psychosocial counseling, which should take place as soon 
after the assault as possible.  Patients should be reassured that they were not 
responsible and be provided multiple forms of support (eg, support group referral, 
individual therapy). 

…………. 

Date rape prevention may be discussed at the annual well-woman visit, but this advice is 
insensitive immediately after an assault and places blame on the patient. 

Although mandatory reporting occurs for child and elder abuse, sexual assault of an adult 
does not in most jurisdictions.   

Urine toxicology can identify date rape drugs, but testing must be performed soon after 
an assault due to a short half-life.  If the patient's assault was a week ago, testing is 
unlikely to be effective. 

Antidepressant therapy may be indicated in patients who develop depression or 
posttraumatic stress disorder due to sexual assault; however, additional psychosocial 
evaluation is required before starting medical therapy. 

Postexposure prophylaxis for sexual assault 

Infection Medication 

Chlamydia Azithromycin 

Gonorrhea Ceftriaxone 

Trichomonas 
vaginalis 

Metronidazole 

HIV 
Multidrug regimen (eg, tenofovir-emtricitabine with 
raltegravir) 



Hepatitis B Hepatitis B vaccine ± hepatitis B immunoglobulin 

Sexual assault is common, with a lifetime prevalence in women in the United States of 
approximately 20%, and perpetrators are often known to the patient (eg, 
coworker).  Initial evaluation of patients who seek medical care after a sexual assault 
includes physical and forensic (eg, blood, semen) examination with detailed 
documentation of injuries (eg, bruising, abrasions). 

Management of sexual assault includes empiric treatment for sexually transmitted 
infections because early treatment helps prevent morbidity (eg, pelvic inflammatory 
disease, infertility) associated with infection.  Therefore, all patients 
receive postexposure prophylaxis (PEP) against chlamydia (azithromycin), gonorrhea 
(ceftriaxone), and trichomoniasis (metronidazole).  Patients who seek care within 72 
hours of an assault may also benefit from HIV prophylaxis after individualized counseling 
on the risks and benefits of therapy.  In addition to PEP, women with a negative 
pregnancy test are offered emergency contraception (eg, oral levonorgestrel [Plan B]). 

…………. 

Victims of sexual assault should be offered comprehensive psychosocial support, 
including mental health services, because they may experience complicated emotions 
(eg, anger, fear, shame) or develop anxiety, depression, or posttraumatic stress 
disorder.  Inpatient psychiatric evaluation and antidepressant therapy are indicated for 
patients at immediate risk for suicide or homicide.  However, tearfulness and avoiding 
eye contact immediately after an assault are normal and do not necessarily mean that 
the patient is at risk of harming herself or others. 

Reviewing risk factors for sexual assault immediately after a patient's assault is 
insensitive and places partial blame on the patient. 

SYPHILIS Patients with multiple sexual partners and substance abuse are at high risk for sexually 
transmitted infections. Classic symptoms of primary syphilis include bilateral inguinal 
lymphadenopathy and a painless genital chancre.  Syphilitic chancres form at the site of 
direct inoculation with Treponema pallidum.  After exposure (3-60 days), patients 
develop a single papule that turns into a shallow, painless, nonexudative ulcerwith 
indurated edges.  Chancres are exceedingly infectious, with rates of T 
pallidum transmission as high as 30%.  Most chancres resolve spontaneously in 6-8 
weeks (if untreated), but the systemic spread of T pallidum results in continued infection. 

……………… 



Behçet syndrome, chancroid, and herpes genitalis are usually characterized by multiple, 
painful genital lesions (not a single, painless lesion).  Chancroid, caused by Haemophilus 
ducreyi, is most commonly found in developing regions but is rare in the United 

States.  Behçet syndrome is 
thought to be a vasculitis and is 
marked by recurrent oral 
aphthous ulcers, often with 
significant systemic 
manifestations (including 
genital ulcers). 

Granuloma inguinale is caused 
by Klebsiella granulomatis and is 
marked by the formation of 
extensive, progressive, and 
painless genital ulcers, usually 
without 
lymphadenopathy.  Granuloma 
inguinale is seen primarily in 
India, Guyana, and New 
Guinea.  In the United States, 
<100 infections occur annually, 
most in patients who have 
traveled to these countries. 

Vulvar carcinoma usually 
presents with a vulvar plaque, 
ulcer, or mass, often with 
significant pruritus.  Vulvar 
cancer would evolve over weeks 
or months (not 2 days). 

 

A patient with a painless genital 
ulcer and bilateral inguinal 
lymphadenopathy almost certainly 
has primary syphilis.  However, initial 
syphilis screening serology with rapid 
plasma 
reagin (RPR) was negative.  Two types 
of serologic tests are used 
in combination to diagnose syphilis: 

• Nontreponemal (eg, RPR, VDRL) 
• Treponemal (eg, fluorescent treponemal antibody absorption) 

Although either type may be used to screen for syphilis, nontreponemal tests may have 
higher false-negative rates (20%-30%) in patients with primary syphilis. 



Patients with negative screening serology and strong clinical evidence of primary syphilis 
(eg, chancre) should be treated empirically with intramuscular benzathine penicillin 
G as this reduces the risk of transmission.  In these patients, repeat nontreponemal 
serology should be done in 2-4 weeks to establish baseline titers; a 4-fold titer decrease 
at 6-12 months would confirm adequate treatment. 

……….. 

Treponema pallidum cannot be cultured, so biopsy is unhelpful.  Awaiting biopsy results 
also delays treatment. 

Acyclovir is used to treat genital herpes simplex virus (HSV) outbreaks.  HSV lesions tend 
to be multiple, vesicular, and painful. 

A single dose of ceftriaxone plus azithromycin is used in the treatment of gonorrheal 
urethritis.  Neisseria gonorrhoeae usually causes dysuria and a purulent 
urethral discharge. 

Treatment should not be delayed as the risk of transmission with syphilitic chancres is as 
high as 30% and patients may not return for treatment (as chancres spontaneously 
resolve). 

Emergency contraception 

Method 
Timing after 
intercourse 

Efficacy Contraindications 

Copper-
containing 

IUD 
0-120 hr ≥99% 

• Acute pelvic infection 
• Severe uterine cavity 

distortion 
• Wilson disease 
• Complicated organ 

transplant failure 

Ulipristal 0-120 hr 98%-99% • None 

Levonorgest
rel 

0-72 hr 59%-94% • None 

Oral 
contracepti

ves* 
0-72 hr 47%-89% • None 

*Combined estrogen/progestin oral contraceptives containing levonorgestrel 
or norgestrel. 

Patients with recent unprotected sexual intercourse or contraception failure (eg, broken 
condom) are at risk for unintended pregnancy and may be candidates for emergency 
contraception. 



The copper-containing intrauterine device (IUD) is the most effective (≥99%) emergency 
contraception method available.  Its insertion within 120 hours (5 days) after 
unprotected intercourse prevents pregnancy by impairing fertilization (by inducing 
intrauterine inflammation that is cytotoxic to sperm and ova) and preventing 
implantation.  Age and parity are not contraindications to IUD insertion; therefore, the 
copper-containing IUD is an appropriate and most effective option for this nulligravid 
adolescent. 

In addition, the copper-containing IUD can be left in place to provide continued 
contraception for up to 10 years but may be removed sooner (ie, whenever the patient 
desires pregnancy), with immediate return of fertility. 

………… 

Combination oral contraceptives (eg, ethinyl estradiol plus levonorgestrel pills) are 
commonly used for precoital contraception but can also be used for emergency 
contraception by taking multiple pills simultaneously to achieve the progestin level 
required to delay ovulation.  However, this method is less effective (47%-89%) and the 
pills contain estrogen, which typically causes intolerable side effects (eg, severe nausea). 

Levonorgestrel and ulipristal pills are emergency contraception methods that prevent 
pregnancy primarily by delaying ovulation.   

Medroxyprogesterone is a progestin-only contraceptive injection.  It inhibits 
hypothalamic secretion of gonadotropin-releasing hormone (GnRH), which decreases 
FSH and LH thereby inhibiting ovarian follicle development.  If the patient already likely 
has a mature ovarian follicle (based on her last menstrual period); medroxyprogesterone 
will not work as emergency contraception. 



VAGINOSIS/VAGIN
ITIS 

Vulvovaginal erythema and white, thick vaginal discharge are consistent with candida 
vulvovaginitis, an infection typically due to overgrowth of Candida albicans.  C 
albicans is part of the normal vaginal flora in women; however, symptomatic infection 
can be triggered by alterations in the vaginal flora balance, allowing 
abnormal Candida proliferation.  These alterations can occur due to increased estrogen 
levels (eg, estrogen- containing contraceptives, pregnancy).  Additional predisposing 
factors include recent antibiotic use, immunosuppression (eg, systemic corticosteroids), 
sexual activity, and diabetes mellitus (particularly if poorly controlled). 

With Candida overgrowth, patients develop vulvovaginal inflammation that can result 
in vulvar pruritus (sometimes with excoriations), dyspareunia, and 
dysuria.  Candida does not alter the acidity of the vagina; therefore, the discharge has 
a normal vaginal pH (3.8-4.5).  Pseudohyphae, hyphae, and budding yeast are typically 
visualized on wet mount microscopy; however, microscopy can be negative.  In these 
patients, a vaginal culture can be used for diagnosis.  Treatment options include oral (eg, 
fluconazole) and intravaginal (eg, clotrimazole) antifungals. 

……. 

Chlamydia trachomatis, Mycoplasma genitalium, and Neisseria gonorrhoeae are causes 
of acute cervicitis, which can present with dyspareunia and discharge.  However, patients 



typically have a mucopurulent cervical discharge that may be accompanied by dysuria 
(eg, urethritis) or abdominal pain (ie, pelvic inflammatory disease).  There is no 
associated vulvovaginal erythema. 

Trichomonas vaginalis is a unicellular, flagellated protozoan that causes vaginal 
discharge; however, it is typically a green, frothy discharge with a pH >4.5. 

Vulvovaginal candidiasis, characterized 
by white vaginal 
discharge and vulvovaginal pruritus is 
typically due to an overgrowth 
of Candida albicans.  Other clinical 
features include dysuria and vulvar 
irritation, leading to vulvar and vaginal 
erythema and excoriations seen on 
physical examination.  Further evaluation 
of the discharge typically reveals a 
normal pH; budding yeast 
and pseudohyphae are present on 
microscopy. 

Risk factors for vulvovaginal candidiasis 
include increased estrogen levels (eg, 
pregnancy), immunosuppression, 
and diabetes mellitus.  Diabetes mellitus 
increases the risk of candidiasis as 
glucose facilitates the adhesion 
of Candida to the epithelial 
surface.  Therefore, women 

with recurrent vulvovaginal candidiasis infections (≥4 episodes in a year) and other signs 
of diabetes mellitus (eg, nocturia, urinary frequency) should be evaluated with 
a hemoglobin A1c.  Fluconazole is the treatment for vulvovaginal candidiasis, and 
improved glycemic control can reduce the risk of recurrence. 

…………… 

FSH level may help in the diagnosis of menopause.  The genitourinary syndrome of 
menopause (eg, vulvovaginal atrophy) may present with vaginal pruritus, dysuria, 
nocturia, and urinary frequency.  However, examination reveals an atrophic vulva and 
thinning of vaginal mucosa with minimal rugation.  In addition, menopause (decreased 
estrogen) reduces the risk of candidiasis. 

Routine Pap test screening interval at age ≥30 is every 3 years with no HPV testing (or 
every 5 years with HPV testing).  

A vulvar biopsy may be indicated in patients with vulvar lesions unresponsive to therapy.  



Pain and dryness with postpartum 
intercourse are most likely due to 
hypoestrogenism secondary to 
lactation.  In breastfeeding 
patients, elevated 
prolactin levels suppress GnRH 
release from the hypothalamus, which 
causes low FSH, LH, and estrogen 
levels.  Low estrogen levels inhibit 
ovulation (ie, lactational amenorrhea) 
and may induce menopause-like 
vasomotor symptoms (eg, hot flashes, 
night sweats) and vulvovaginal 
atrophy.  Atrophic vulvovaginal changes 
cause dyspareunia due to decreased 
blood flow and collagen content, which 
lead to epithelial thinning (eg, loss of 
vaginal rugae) and decreased vaginal 
lubrication (eg, dryness). 

Treatment is supportive 
with nonhormonal lubricants and 
moisturizers; refractory cases may 

require vaginal estrogen.  Symptoms typically resolve with cessation of breastfeeding 
and normalization of estrogen levels. 

……… 

SSRIs are first-line medications for postpartum depression due to their high efficacy and 
tolerability.  Sexual side effects with these medications are common; however, low libido 

is more typical than dyspareunia. 

The pudendal nerve is vulnerable to a 
compression or stretching injury during 
labor, particularly during an operative 
vaginal delivery or with an extensive (eg, 
third and fourth degree) perineal 
laceration.  This diagnosis is unlikely if the 
patient has normal perianal sensation and 
a wink reflex, indicating an intact 
pudendal nerve. 

Vestibular hypersensitivity (vulvodynia) is 
persistent localized vulvar pain with light 
touch (ie, pain with Q-tip test) with no 
detectable cause. 



Vulvovaginosis/Va
ginitis 

Bacterial vaginosis (BV) is a common cause of vaginal discharge and occurs due to 
an imbalance in vaginal flora.  In patients with BV, the physiologic lactobacilli 
colonization of the vagina decreases, leading to an increased pH and overgrowth of 
anaerobic bacteria (eg, Gardnerella vaginalis). The increased pH and bacterial 
overgrowth lead to increasing 
malodorous vaginal discharge.  Risk 
factors for BV include women having sex 
with women (WSW), douching, and 
using tobacco. 

Patients with BV typically have 
a malodorous, thin, off-white vaginal 
discharge with associated no 
vulvovaginal inflammation (eg, pruritus, 
erythema). Therefore, patients have no 
vulvar erythema, cervical discharge, or 
friability.  Evaluation of vaginal discharge 
reveals a pH >4.5, an amine odor with the addition of potassium hydroxide (whiff test), 
and clue cells on microscopy (eg, Amsel criteria). Treatment is 
with metronidazole or clindamycin. 



………… 

Patients using condoms for contraception may have a latex allergy.  The typical 
presentation is a pruritic, erythematous, vesicular rash at the area of contact.  There is 
no associated malodorous vaginal discharge. 

Physiologic leukorrhea is a white, odorless discharge that typically occurs midcycle and 
resolves spontaneously. 

Seminal plasma allergy typically presents with systemic anaphylaxis, although primarily 
local symptoms may also occur.  With local reactions, symptoms include vulvovaginal 
pruritus and edema.  In addition, symptoms are typically associated with recent sexual 
activity, and condom use is protective. 

Trichomonas vaginitis presents with a malodorous, yellow-green vaginal discharge and 
vaginal erythema on examination.  In some cases, punctate hemorrhages may be 
visualized on the cervix (eg, "strawberry cervix"). 

Vaginal candidiasis presents with a thick, white discharge and vaginal pruritus; vulvar 
erythema and excoriations are typically present on examination. 

This patient's erythematous ("beefy red") plaques within the inguinal folds are 
consistent with intertrigo, a dermatitis that typically occurs within the inguinal, axillary, 
gluteal, and inframammary folds.  Patients with intertrigo typically have erythematous 



plaques in a symmetric "kissing" or "mirror image" pattern across the skinfold and 
multiple satellite lesions near the primary infection. 

The most common cause of intertrigo is Candida albicans, a part of the normal flora of 
the urogenital and gastrointestinal tracts.  Patients at risk for candida intertrigo include 
those with impaired immunity (eg, systemic corticosteroid use, diabetes mellitus), 
particularly when associated with increased skin moisture or friction (eg, obesity, tight-
fitting clothing), which can cause skin maceration and trauma. 

Diagnosis is typically clinical but can be confirmed by visualization of hyphae or 
pseudohyphae on microscopic examination of skin scrapings from affected areas.   

Treatment is typically with topical azoles (eg, clotrimazole, ketoconazole), which help 
decrease the spread of infection and have some anti-inflammatory and 
antibacterial properties. 

………….. 

Doxycycline is used for the treatment 
of hidradenitis suppurativa, which 
commonly occurs in intertriginous 
areas.  Patients typically have tender 
inflammatory nodules, often with 
associated sinus tract formation and 
multiple open comedones. 

 

 

 

 

 Trichloroacetic acid is indicated in 
the management of condyloma 
acuminata (seen in a man 
in this exhibit), which are associated 
with persistent human papillomavirus 
infection.  However, they typically 
appear as soft, verrucous growths in the 
anogenital region. 

Trimethoprim-sulfamethoxazole (TMP-
SMZ) is a treatment option for 
cellulitis.  In contrast to candida 

vulvovaginitis, those with cellulitis typically have a unilateral, rather than bilateral, lesion. 



STIs/STDs Chlamydia trachomatis and Neisseria gonorrhoeae are the 2 most common bacterial 
sexually transmitted 
infections and have a high 
prevalence in women age 
<25.  However, these 
infections often have no 
symptoms, and patients 
seek treatment only when 
symptomatic (eg, cervicitis, 
pelvic inflammatory 
disease).  Long-term 
sequelae of chlamydial and 
gonococcal infections 
include infertility and 
ectopic pregnancy due to 
adnexal 
scarring.  Therefore, 
all sexually active women 

age <25 are advised to undergo C trachomatis and N gonorrhoeae screening annually in 
addition to routine Pap testing. 

The nucleic acid amplification test (NAAT) is the gold standard for screening and 
diagnosis due to its high sensitivity and specificity.  For women, NAAT can be obtained by 
either a vaginal or a cervical swab.  A cervical swab may be collected in women 
undergoing pelvic examination, whereas patient-collected vaginal swabs are a less 
invasive alternative for younger patients. 

………… 

Cervical cancer screening begins at age 21 with a Pap test.  Human papillomavirus (HPV) 
cotesting is not recommended for ages 21-29 as most HPV infections spontaneously clear 
in these patients.  Unnecessary cotesting increases the risk of cervical procedures, which 
can lead to obstetric complications (eg, preterm birth).  Instead, this young patient 
should be offered the HPV vaccination series. 

Clean catch urinalysis can be used for the evaluation of patients with symptoms of 
cystitis (eg, dysuria, hematuria). 

Asymptomatic patients who should be tested for syphilis include pregnant women and 
individuals with high-risk sexual behavior. 

Wet mount microscopy evaluates for bacterial vaginosis, candidasis, and trichomoniasis, 
all of which typically present with vaginal discharge.  



Chlamydia trachomatis and Neisseria gonorrhoeae are the 2 most common bacterial 
sexually transmitted infections.  Patients with these infections are commonly 
asymptomatic and are at risk for long-term complications, including pelvic inflammatory 
disease, tubo-ovarian abscess (TOA), and subsequent infertility.  The frequent absence of 
symptoms contributes to high rates of transmission.  Therefore, annual screening for 
chlamydia and gonorrhea is recommended in all sexually active women age <25 and 
women age >25 with risk factors (eg, multiple sexual partners, inconsistent condom use). 

The nucleic acid amplification test (NAAT) is the gold standard screening and diagnostic 
test for C trachomatis and N gonorrhoeae due to its high sensitivity (96%) and specificity 
(99%).  A positive chlamydia NAAT requires treatment of the patient and sexual partners 
with azithromycin or doxycycline.  Azithromycin is the preferred antibiotic regimen as it 
requires only a single dose and is safe during pregnancy.  Previous diagnostic techniques 
(eg, culture, microscopy) required treatment for gonococcal co-infection with 
azithromycin plus ceftriaxone due to high false-negative rates (sensitivity <70%). With 
the high specificity and sensitivity of the NAAT for gonorrhea and chlamydia, treatment 
of both infections is no longer required if there is a single positive result. 

………… 

Both azithromycin and ceftriaxone are active against gonococcal infections.  Ceftriaxone 
monotherapy was previously used in the treatment of gonococcal infections, but due to 
increasing cephalosporin resistance, current guidelines recommend the combination of 
ceftriaxone and azithromycin. 

Infectious genital ulcers 

Painful 

Herpes simplex 
virus 

• Small vesicles or ulcers on 
erythematous base 

• Mild lymphadenopathy 

Haemophilus ducreyi  
(chancroid) 

• Larger, deep ulcers 
with gray/yellow exudate 

• Well-demarcated borders 
& soft, friable base 

• Severe lymphadenopathy 
that may suppurate 

Painless 

Treponema pallidum 
(syphilis) 

• Single ulcer (chancre) 
• Regular borders & hard base 

Chlamydia 
trachomatis serovars L1-
L3 (lymphogranuloma 
venereum) 

• Small, shallow ulcers (often 
missed) 

• Can progress to painful, 
fluctuant adenitis (buboes) 

Painful, vesicular lesions with associated tender lymphadenopathy are likely due to 
genital herpes simplex virus (HSV) infection.  Primary HSV outbreaks are often 



associated with systemic symptoms (eg, fever, headache), more painful lesions that 
persist for a longer duration, and concomitant urinary retention. 

Without treatment, most immunocompetent patients with primary HSV 
have spontaneous resolution of symptoms within a week.  However, many patients will 
experience disease recurrence, particularly during the first year after primary 
infection.  Afterward, recurrence becomes less frequent due to improved cell-mediated 
immunity.  Antivirals (eg, acyclovir, valacyclovir) are used to reduce symptom 
duration and frequency of recurrences but do not eliminate recurrences. 

…………. 

Development of a maculopapular rash that includes the palms and soles occurs in 
secondary syphilis.  In contrast to this patient, those with primary syphilis have a single, 
painless ulcer (ie, chancre) with bilateral, nontender, inguinal lymphadenopathy. 

In contrast immunoCOMPETENT patients, immunosuppressed patients have 
more frequent, severe recurrences that progress to CNS complications (eg, 
aseptic meningitis, transverse myelitis). 

Multiple, painful genital ulcers are consistent with a genital herpes simplex virus 
(HSV) infection.  Patients with a primary infection often have systemic symptoms (eg, 
fever) and develop a tender inguinal lymphadenopathy.  HSV evolves from vesicles to 
open ulcers; patients with ulcers often have associated dysuria and sterile pyuria (eg, 
white blood cells [WBCs] but no bacteria on urinalysis) due to urethral and vulvar 
inflammation and passage of urine over the open lesion.  In addition, some patients may 
develop acute urinary retention (eg, suprapubic fullness) due to either reluctance to 
urinate or from a lumbosacral neuropathy that can complicate the infection. 

The appearance of genital HSV lesions can vary and mimic other disease processes as the 
lesions change from vesicles to ulcers.  Therefore, a suspected clinical diagnosis of genital 
HSV requires laboratory confirmation via viral culture or PCR testing.  Viral culture is 
most effective in patients with active HSV lesions but has decreasing sensitivity as 
lesions heal. 

…………… 

Haemophilus ducreyi is a sexually transmitted infection that causes chancroid, which can 
cause multiple painful ulcers and tender inguinal lymphadenopathy (less common in 
women).  However, the ulcers have a gray/yellow exudate and a friable base, and the 
lymph nodes classically undergo supuration (eg, pus).   Diagnosis is via bacterial culture; 
Gram stain typically show gram-negative rods. 

Lymphogranuloma venereum (LGV) is caused by C trachomatis serovars L1-L3 and 
presents with small, painless ulcers followed by painful, suppurative inguinal 
lymphadenopathy (buboes). 

Primary syphilis typically presents with a single painless ulcer (ie, chancre). 

 

 



PID 
Indications for hospitalization for pelvic inflammatory disease (PID) 

• Pregnancy 
• Failed outpatient (oral) treatment 
• Inability to tolerate oral medications 
• Nausea or vomiting 
• Noncompliant with therapy 
• Severe presentation (eg, high fever, nausea, vomiting, sever) 
• Complications with pelvic abscess (eg, tubo-ovarian 

abscess, perihepatitis) 
• Possible need for surgical/invasive intervention (e.g., TOA) or diagnostic 

exploration for an alternative etiology (e.g., appendicitis, ovarian cyst or 
torsion. 

A patient has fever, lower abdominal pain, purulent cervical discharge, and cervical 
motion and adnexal tenderness consistent with pelvic inflammatory disease (PID).  If 
untreated, infection can progress to tubo-ovarian abscess, abscess rupture, perihepatitis, 
and sepsis.  PID is typically preceded by Neisseria gonorrhoeae and Chlamydia 
trachomatis cervicitis, which disrupts the barrier to the upper genital tract (eg, uterus, 
fallopian tubes), allowing polymicrobial vaginal bacteria to infect the normally sterile 
area. 

PID is treated with empiric broad-spectrum antibiotic 
therapy.  This patient requires hospitalization and parenteral antibiotics due 
to persistent nausea, vomiting, dehydration (eg, dry mucous membranes), and severe 
presentation (eg, high fever, leukocytosis).  In addition, hospitalization is recommended 
for adolescents due to the risk of noncompliance with outpatient therapy.   

Regimens for hospitalized patients include  

1. IV cefoxitin   OR   IV cefotetan   OR   IM ceftriaxone  
                                  PLUS 
                         PO doxycycline 

                                                     OR 

2. IV Clindamycin     PLUS    Gentamicin. 

………… 

Although commonly preceded by cervicitis with N gonorrhoeae and C trachomatis, PID is 
polymicrobial.  In a clinically ill patient (eg, high fever, vomiting), empiric antibiotic 
treatment should begin immediately, rather than while nucleic acid amplification tests 
results are pending to avoid serious complications (eg, abscess, perihepatitis). 

The outpatient regimen for PID is intramuscular ceftriaxone plus oral 
doxycycline.  Candidates for outpatient management are stable (eg, normal vital signs) 
and can tolerate and comply with oral antibiotic regimens. 

Doxycycline is used in both inpatient and outpatient management of PID along with 
ceftriaxone due to its anaerobic coverage.  Clindamycin also provides anaerobic coverage 
and is part of an alternate inpatient regimen for IV treatment of PID.  Metronidazole is 



added when PID is complicated by tubo-ovarian abscess due to required additional 
anaerobic coverage. 

Chlamydia & gonorrhea in women 

Risk factors 
• Age <25 
• High-risk sexual behavior 

Manifestations 

• Asymptomatic (most common) 
• Cervicitis 
• Urethritis 
• Perihepatitis (Fitz-Hugh–Curtis [FHC] syndrome) 

Diagnosis • Nucleic acid amplification testing (NAAT) 

Treatment 
• Empiric: azithromycin + ceftriaxone 
• Confirmed chlamydia: azithromycin 
• Confirmed gonorrhea: azithromycin + ceftriaxone 

Complications 

• Pelvic inflammatory disease (PID) 
• Ectopic pregnancy 
• Infertility 
• Pharyngitis 

Tubo-ovarian abscess (TOA), a complication of pelvic inflammatory disease, presents 
with fever, abdominal pain, and a complex multiloculated adnexal mass with thick walls 
and internal debris.  TOA typically occurs in reproductive-age women due to 
a polymicrobial infection of the upper genital tract, a normally sterile 
environment.  Infection extends to the fallopian tubes and creates an inflammatory 
exudate, purulent fluid, and wall thickening, which conglomerate into a complex mass to 
create pyosalpinx (eg, infected fallopian tube) and TOA. 

Laboratory findings include increases in nonspecific indices (eg, leukocytosis, C-reactive 
protein, CA-125), which along with fever, suggest infection rather than malignancy (eg, 
ovarian serous cystadenocarcinoma).  TOA is diagnosed by imaging (eg, pelvic 
ultrasound, CT scan) and treated with broad-spectrum parenteral antibiotics. 

…………….. 

An appendiceal abscess can cause a right lower quadrant abscess.  However, typical 
presentation is periumbilical pain that migrates to the right lower quadrant with 
associated nausea, vomiting, and anorexia. 

Degenerating subserosal uterine leiomyoma can present with abdominal pain, fever, and 
an irregularly enlarged, focally tender uterus.  Ultrasound findings would reveal 
a leiomyoma. 

An infected ectopic pregnancy is a rare cause of adnexal abscess.  This diagnosis is 
excluded by a negative pregnancy test. 



A mature cystic teratoma may present with abdominal pain or symptoms of torsion but 
does not cause fever and leukocytosis.   

Ovarian torsion presents with sudden onset of unilateral pelvic pain without fever 
or leukocytosis.   

Acute cervicitis is most commonly caused by Chlamydia 
trachomatis and Neisseria gonorrhoeae.  Inflammation of the cervix can result in 
abnormal vaginal discharge and postcoital bleeding due to contact irritation of the 
cervix.  Classic findings include mucopurulent cervical discharge and an 
edematous, friable cervix that bleeds with manipulation. 

The gold standard diagnostic test for acute cervicitis is nucleic acid amplification testing 
(NAAT).  NAAT has high sensitivity and specificity for C trachomatis and N 
gonorrhoeae detection and has replaced older, less sensitive techniques (eg, culture, 
microscopy).  Light microscopy is not helpful in the diagnosis of acute cervicitis as C 
trachomatis is an obligate intracellular pathogen and, therefore, no organisms are 
visualized.  In addition, microscopy also has low sensitivity in identifying the gram-
negative intracellular diplococci of N gonorrhoeae on endocervical smears, especially in 
asymptomatic patients. 

……… 

Clue cells are vaginal epithelial cells coated by bacteria characteristic of bacterial 
vaginosis.  Douching is a risk factor for bacterial vaginosis, which presents with 
malodorous, thin, watery discharge and no cervical inflammation. 

Hyphae seen on potassium hydroxide (KOH) microscopy are diagnostic 
for Candida vaginitis.  Patients with Candida infections typically present with 
vulvovaginal pruritus and thick, clumpy, white discharge. 

Trichomonads, flagellated protozoans, are a less common cause of acute 
cervicitis.  Patients with trichomoniasis may have an erythematous cervix with punctate 
lesions (eg, strawberry cervix) and a frothy, green discharge. 



Pelvic inflammatory disease 

Symptoms 
• Lower abdominal pain 
• Abnormal bleeding 

Physical examination 
• Cervical motion tenderness 
• Fever >38.3 C (>100.9 F) 
• Mucopurulent cervical discharge 

Treatment 
• Third-generation cephalosporin 
                           plus 
• Azithromycin or doxycycline 

Complications 

• Tubo-ovarian abscess (TOA) 
• Infertility 
• Ectopic pregnancy 
• Perihepatitis 

PID typically presents with fever, lower abdominal tenderness, mucopurulent cervical 
discharge, and cervical motion and uterine tenderness. Intermenstrual spotting can 
occur due to cervicitis, and abdominal pain due to PID typically worsens with 
menses.  Infection can extend from the upper genital tract to spread throughout the 
abdomen and cause liver capsule inflammation (eg, perihepatitis or Fitz-Hugh–Curtis 
disease), resulting in vomiting and slightly elevated transaminase levels.  Patients with 
hepatic involvement present with symptoms of acute PID (fever, lower abdominal pain) 
as well as pleuritic right upper quadrant pain (eg, increased pain during inspiration). 

Risk factors for PID include age <25 and sexual activity without barrier 
contraception.  Routine screening and treatment for gonorrhea and chlamydia infection 
prevent associated long-term complications (eg, infertility, ectopic pregnancy, chronic 
pelvic pain) and progression to PID.  Treatment of acute PID with perihepatitis includes 
hospitalization and intravenous antibiotics. 

………. 

 Ruptured ectopic pregnancy can present with diffuse abdominal pain due to 
hemoperitoneum.  Patients are afebrile and have signs of an acute abdomen (eg, 
rebound, guarding). This diagnosis is excluded by a negative pregnancy test. 

A ruptured ovarian cyst can cause diffuse abdominal pain; it is not associated with fever. 

ENDOCRINE, DIABETES, & METABOLISM 
HYPOPITUITARISM 

Sheehan syndrome 

Pathogenesis 
• Obstetric hemorrhage complicated by hypotension 
• Postpartum pituitary infarction 

Clinical 
features 

• Lactation failure (↓ prolactin) 
• Amenorrhea, hot flashes, vaginal atrophy (↓ FSH, LH) 
• Fatigue, bradycardia (↓ TSH) 



• Anorexia, weight loss, hypotension (↓ ACTH) 
• Decreased lean body mass (↓ growth hormone) 

Massive postpartum hemorrhage with subsequent lactation failure, hypotension, and 
weight loss are concerning for Sheehan syndrome (ischemic necrosis of the pituitary 
gland).  During pregnancy, the pituitary gland is physiologically enlarged and vulnerable 
to ischemia from hemorrhagic shock.  This potentially life-threatening complication is 
characterized by anterior pituitary dysfunction; deficiencies in multiple hormone systems 
(ie, panhypopituitarism) are common. 

Sheehan syndrome typically presents after delivery with failure of postpartum 
lactation due to prolactin deficiency and lactotroph cell necrosis.  Secondary adrenal 
insufficiency (eg, persistent hypotension, weight loss, lethargy) is also a common 
complication due to impaired ACTH secretion.  Amenorrhea (hypogonadotropic 
hypogonadism) and central hypothyroidism may also occur.  Management involves 
replacing the deficient hormones, but there is no effective treatment to 
restore lactation. 

……. 

Lactation failure is a risk factor for adjustment disorder with depressed mood 
("postpartum blues") and postpartum depression.   

Postpartum thyroiditis is characterized by autoimmune inflammation and destruction of 
the thyroid within a year of delivery.  It causes transient hyperthyroid symptoms (eg, 
weight loss, palpitations, tremor) followed by a self-limited hypothyroid state.  However, 
it is not associated with hypotension or lactation failure. 

Primary adrenal insufficiency manifests with similar symptoms such as fatigue, 
hypotension, and weight loss.  However, most patients with primary adrenal insufficiency 
have hyperpigmentation (due to increased melanocyte-stimulating hormone) but not 
lactation failure. 

Pituitary apoplexy generally refers to spontaneous hemorrhage into the pituitary gland 
and occurs most commonly in patients with a pituitary adenoma.  Typical symptoms 
include acute headache, visual field defects, and decreased visual acuity.  Symptomatic 
deficiencies of pituitary hormones are less common. 

THYROID 
DISORDERS IN 
PREGNANCY 

Thyroid hormone 
production increases during 
pregnancy to cope with 
metabolic demands.  This is 
accomplished by 2 
mechanisms: 

• Estrogen stimulates 
synthesis of thyroxine-
binding globulin (TBG) and 
decreases TBG clearance, 
leading to an increased pool 



of bound thyroid hormone.  Patients with normal thyroid reserve subsequently 
increase thyroid hormone production to maintain free hormone levels. 

• hCG (which shares a common alpha subunit with TSH and a very similar beta 
subunit) directly stimulates TSH receptors.  This results in increased hormone 
production with feedback suppression of pituitary TSH release. 

In patients with normal thyroid function, the net effect (as seen in this patient) can 
resemble subclinical hyperthyroidism with increased circulating total T3 and 
T4, normal (or mildly elevated) free T4, and suppressed TSH, although the patient 
remains clinically euthyroid.  However, patients with impaired thyroid function (eg, 
chronic lymphocytic [Hashimoto] thyroiditis) cannot increase thyroid hormone 
production, resulting in a relative hypothyroid state.  For this reason, patients with 
baseline hypothyroidism who become pregnant should have their replacement thyroxine 
dose increased. 

……….. 

Euthyroid sick syndrome is an alteration in biochemical thyroid function tests in the 
setting of severe nonthyroid illness.  Common findings include a low total and free T3 
with a normal T4 and TSH. 

Graves disease causes an increase in total and free thyroid hormone levels.  However, 
most patients will have additional manifestations, such as proptosis, diffuse goiter, 
hypertension, and tachycardia. 

Iodine requirements increase during pregnancy, and inadequate iodine intake can cause 
maternal and fetal hypothyroidism.  Such patients would have an elevated TSH with 
decreased thyroid hormone levels. 

Subacute (granulomatous or De Quervain) thyroiditis can cause hyperthyroidism with a 
suppressed TSH.  However, it most commonly follows an acute viral illness and is 
associated with a painful, tender goiter. 

HYPOTHYROIDISM 
Thyroiditis 

 Clinical features Diagnostic testing 

Chronic 
autoimmune 

thyroiditis 
(Hashimoto 
thyroiditis) 

• Predominant hypothyroid feat
ures 

• Diffuse goiter 

• Positive TPO a
ntibody 

• Variable radioi
odine uptake 

Painless 
thyroiditis 

(silent 
thyroiditis) 

• Variant of chronic autoimmune 
thyroiditis 

• Mild, brief hyperthyroid phase 
• Small, nontender goiter 
• Spontaneous recovery 

• Positive TPO 
antibody 

• Low radioiodin
e uptake 



Subacute 
thyroiditis 

(de Quervain 
thyroiditis) 

• Likely postviral inflammatory 
process 

• Prominent fever & hyperthyroi
d symptoms 

• Painful/tender goiter 

• Elevated ESR & 
CRP 

• Low radioiodin
e uptake 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; TPO = 
thyroid peroxidase. 

Postpartum thyroiditis occurs in 7%-8% of women after childbirth, usually in the first 6 
months.  Patients can have a brief hyperthyroid phase due to release of preformed 
thyroid hormone but frequently have only mild, nonspecific symptoms (eg, anxiety, 
palpitations).  The subsequent hypothyroid phase (eg, fatigue, weight gain despite 
normal appetite, constipation) often brings patients to medical attention.  Examination 
typically shows a nontender goiter, bradycardia, diastolic hypertension, lower extremity 
edema, and other findings (eg, coarse facies, delayed deep tendon reflex relaxation).  In 
the hypothyroid phase, TSH will be elevated and free T4 levels will be low.  Other 
laboratory findings associated with hypothyroidism include hypercholesterolemia (due to 
thyroid effects on lipid metabolism) and hyponatremia. 

Postpartum thyroiditis is similar to painless (silent) thyroiditis, but by convention the 
latter is not diagnosed within a year of childbirth.  Both may be considered variants of 
chronic lymphocytic (Hashimoto) thyroiditis and are associated with elevated titers 
of anti-thyroid peroxidase autoantibodies.  However, whereas Hashimoto thyroiditis 
frequently leads to permanent hypothyroidism, postpartum and painless thyroiditis are 
usually self-limited, and patients return to a euthyroid state over several months. 

…………. 

Postpartum thyroiditis and postpartum depression cause overlapping 
symptoms.  Hypothyroidism should be excluded first as it is a reversible cause of 
depression.  In general, postpartum depression is more often associated with weight loss 
and additional depressive symptoms (eg, anhedonia, feelings of inappropriate guilt).  If 
thyroid function is normal, depression would be more likely. 

Peripartum cardiomyopathy is characterized by systolic heart failure and occurs in the 
third trimester or first month after childbirth.  It can lead to edema and hyponatremia 
but would not occur 6 months after pregnancy and would present with respiratory 
features (eg, dyspnea, orthopnea, lung crackles) and tachycardia (rather than borderline 
bradycardia).  Hypothyroidism can cause lower extremity edema. 

Weight gain and hypercholesterolemia in postpartum hypothyroidism usually resolve 
with restoration of the euthyroid state.  Directed lifestyle and pharmacologic 
interventions are not usually needed. 

Hypothyroidism and adrenal insufficiency can both cause hyponatremia.  However, 
adrenal insufficiency is unlikely in the presence of associated edema, weight gain, and 
normal blood pressure. 



During pregnancy, estrogen 
induces an increase in 
serum thyroxine-binding 
globulin levels, requiring an 
increase in the amount of 
thyroid hormone needed to 
saturate the binding 
sites.  Thyroxine production 
is also increased due to the 
stimulatory effects of hCG 
on TSH receptors (as hCG 
and TSH have a similar alpha 

subunit).  These changes lead to an increase in total thyroid hormone levels, with a 
minimal increase in free hormone levels and a decrease in TSH.  However, patients with 
pre-existing hypothyroidism are unable to increase thyroxine production appropriately 
and are at risk for a worsening hypothyroid state and adverse fetal and maternal effects 
(eg, gestational hypertension, preeclampsia, premature delivery, postpartum 
hemorrhage). 

Individuals on a stable dose of thyroid replacement should have their dose increased by 
approximately 30% at the time the pregnancy is detected. The dose should be adjusted 
subsequently (typically in 4-week increments) based on TSH using pregnancy-specific 
norms.  Total T4 should also be followed and maintained within pregnancy-
specific norms. 

…….. 

T3 is the active form of thyroid hormone and is produced predominantly by conversion 
from T4 in peripheral tissues.  However, T3 has a short half-life, and supplementation with 
liothyronine (oral T3) is associated with wide fluctuations in blood 
levels.  T3 supplementation is not recommended for most patients with primary 
hypothyroidism, and those who are taking T3 should be changed to levothyroxine alone if 
considering pregnancy. 



HYPERTHYROIDIS
M 

A presentation of maternal history of Graves' disease, low birth weight 
(LBW), tachycardia, warm skin, irritability is characteristic of 
neonatal thyrotoxicosis (neonatal Graves' disease). Thyrotoxicosis results from 

transplacental passage 
of anti-TSH receptor 
antibodies during the 
third 
trimester.  Elevated 
anti-TSH receptor 
antibody levels can 
occur despite maternal 
treatment for Graves' 
disease and 
euthyroidism or 
hypothyroidism during 
pregnancy.  Neonates 
born to women with 
anti-TSH receptor 
antibodies >5 times the 
upper limit of normal 
are at greatest risk. 

Most infants with 
thyrotoxicosis are born to mothers known to have Graves' disease.  The most severe 
cases of thyrotoxicosis result in symptomatic fetuses (fetal tachycardia, hydrops, growth 
restriction.)  Symptomatic patients require short-term treatment with methimazole plus 
a β blocker as neonatal hyperthyroidism has adverse effects on the developing nervous 
system (eg, growth retardation, developmental/behavioral problems).  The condition 
generally self-resolves over the first few weeks to months of life as maternal antibody 
disappears from the infant's circulation. 

……. 

Patients with ectopic thyroid tissue (ie, thyroglossal duct cysts) are usually euthyroid 
or hypothyroid. 

TSH levels surge in healthy newborns immediately after delivery, leading to a rise in free 
T4 and T3.  This increase in TSH and T4 is physiologic and the basis for neonatal screening 
for hypothyroidism.  Infants with thyrotoxicosis can have suppression of the normal 
TSH surge. 

Similar to endogenous thyroid hormone, levothyroxine does not cross the placenta to a 
significant degree.  The fetus makes its own endogenous thyroid hormones. 



AMENORRHEA 

Secondary amenorrhea is defined as amenorrhea for ≥3 months in women with 
previously regular menses (or ≥6 months in women with previously irregular 
menses).  Most women have return of spontaneous menses within 1-3 months after 
cessation of oral contraceptives; those who do not have a return of menses require 
further evaluation. 

The most common cause of secondary amenorrhea is pregnancy, followed 
by hypothalamic-pituitary-ovarian (HPO) axis dysfunction (eg, functional hypothalamic 
amenorrhea, primary ovarian insufficiency) and endocrine abnormalities that affect the 
HPO axis (eg, pituitary or thyroid dysfunction).  Therefore, initial evaluation is with 
a pregnancy test followed by serum FSH, TSH, and prolactin levels, which help 
differentiate between the causes of secondary amenorrhea.  The results of this initial 
testing determine the next steps in evaluation (eg, karyotype analysis, imaging). 

……… 

Karyotype analysis is performed in patients with primary ovarian insufficiency (POI), as 
POI is associated with chromosomal abnormalities (eg, Turner syndrome, fragile X 
syndrome).  However, the diagnosis of POI is made with an elevated FSH level (to 
postmenopausal levels) in women age <40 who have oligo- or amenorrhea. 

Prolactinomas can cause secondary amenorrhea and frequent headaches (as in this 
patient).  However, an MRI of the pituitary is performed after patients are found to have 
elevated prolactin levels.  In addition, headache is nonspecific and could be related to 
estrogen fluctuations after discontinuation of oral contraceptives. 



Serum 17-hydroxyprogesterone is elevated in nonclassic (adult-onset) congenital adrenal 
hyperplasia (21-hydroxylase deficiency), which can cause abnormal uterine bleeding and 
hyperandrogenism (eg, severe acne, hirsutism). Acne can be due to cessation of 
hormonal contraception, which typically worsens acne (due to the anti-androgenic 
properties of contraceptives).  In addition, if the acne is mild, it likely represents a normal 
variant. 

DIABETES 
INSIPIDUS 

A pregnant patient with polydipsia and nocturia has polyuria (eg, 24-hr urinary output >3 
L), and her urinalysis reveals low specific gravity (<1.006), indicating dilute urine (water 
diuresis). Polyuria and dilute urine in the setting of normal serum sodium and fluid intake 
(2 L) suggest diabetes insipidus (DI). 

DI is characterized by an inability to concentrate urine and is due to an insufficiency of, or 
renal resistance to, antidiuretic hormone (ADH, or vasopressin), which normally 
increases renal water reabsorption in the collecting ducts.  DI can remain undiagnosed 
because the body often compensates for water losses with a demand for increased fluid 
intake (eg, increased thirst).  However, during pregnancy, placentally produced enzymes 
(eg, vasopressinase) increase ADH breakdown and can worsen symptoms, 
thereby unmasking undiagnosed DI.  Some women develop transient DI of pregnancy 
due to an exaggerated response to vasopressinase.  This phenomenon may resolve with 
delivery but recur in subsequent pregnancies. 

In this patient, a more complete workup (eg, challenge with desmopressin, an ADH 
analogue) is required to confirm the precise etiology of DI (ie, central DI due to 
insufficient ADH levels vs nephrogenic DI due to renal resistance to ADH). 

…………… 

Polyuria occurs in gestational diabetes mellitus and urea-related osmotic 
diuresis.  However, polyuria in both settings results from osmotic diuresis (eg, excretion 
of excess glucose due to hyperglycemia or of urea following kidney injury 
resolution).  Therefore, a high specific gravity, indicating concentrated urine, would 
be expected.   

Increased urinary frequency is common in pregnancy due to physiologic changes and 
expanded blood volume.  However, normal pregnancy changes are not associated with 
overt polyuria.   

Urinary tract infection can manifest with urinary frequency and urgency but does not 
cause pathologically increased urinary output (eg, polyuria).   

…………. 

Side note - From Medscape: 

Clinically, USG reflects the hydration status of a patient and the concentrating ability of 
the kidneys. Normal USG can range from 1.003 to 1.030. A value <1.010 indicates relative 
hydration and a value >1.020 indicates relative dehydration. 

 
Increased USG is associated with glycosuria and syndrome of inappropriate antidiuretic 
hormone hypersecretion (SIADH). Decreased USG is associated with diuretic use, 
diabetes insipidus (DI), adrenal insufficiency, aldosteronism and impaired renal function. 



Self-monitoring of USG may be useful for stone-forming patients, as keeping USG low 

indicates adequate hydration and may decrease recurrence. 
CAH 

Nonclassic congenital adrenal hyperplasia 

Pathophysiology 

• Autosomal recessive 
• ↓ 21-hydroxylase activity 
• Normal gluco- & mineralocorticoids   
• ↑ Androgens 

Clinical features 

• Early pubic/axillary hair growth 
• Severe acne 
• Hirsutism & oligomenorrhea in girls 
• ↑ Growth velocity & bone age 
• ↑ 17-hydroxyprogesterone level 

Treatment • Hydrocortisone 

A patient has nonclassic (late-onset) congenital adrenal hyperplasia (CAH) based on 
hyperandrogenism and an elevated 17-hydroxyprogesterone (17-OHP) level.  The 
majority of nonclassic CAH is due to a partial deficiency in 21-hydroxylase, which results 
in impaired conversion of 17-OHP to 11-deoxycortisol.  Buildup of 17-OHP is then 
diverted toward adrenal androgen synthesis, resulting in hyperandrogenism. 

Girls with nonclassic CAH typically present in adolescence or early adulthood 
with irregular menses, severe acne, and hirsutism; virilization (eg, clitoromegaly, 
deepening of the voice) is rare.  Since the enzyme deficiency in nonclassic CAH is 
relatively mild, sufficient glucocorticoids and mineralocorticoids are produced; therefore, 
patients do not have the salt-wasting seen in classic CAH, and electrolytes and blood 
pressure remain normal.  Diagnosis is confirmed by an exaggerated 17-OHP response on 
ACTH stimulation test. 

………….. 

Androgen-producing adrenal tumors typically present in adulthood with rapidly 
progressive hirsutism and virilization.  Serum DHEAS is markedly elevated with 
concentrations >700 µg/dL. 

17-OHP levels are usually normal in Cushing syndrome. 

Ovarian germ cell tumors (eg, embryonal carcinoma, choriocarcinoma) typically present 
with abdominal ascites, pelvic mass, and pregnancy symptoms (eg, breast 
tenderness).  However, they do not usually cause hirsutism.  In addition, these tumors 
often secrete β-hCG, creating a false-positive pregnancy test. 

Idiopathic hirsutism is due to excessive conversion of testosterone to 
dihydrotestosterone in the hair follicles.  There is usually a positive family history and 
normal 17-OHP and androgen levels. 

 



GASTROINTESTINAL & NUTRITION 
APPENDICITIS 

Acute appendicitis 

Clinical presentation 

• Nausea, vomiting, anorexia 
• Initially: diffuse abdominal pain (visceral pain) 
• Later: localized RLQ pain (somatic pain) 
• Mild leukocytosis 

Examination 

• McBurney point tenderness  
• Psoas sign: pain with right hip extension 
• Obturator sign: pain with right hip internal rotation 
• Rovsing sign: RLQ pain with LLQ palpation 

Diagnosis 
• Clinical presentation 
• CT scan or ultrasound 

Treatment • Surgical appendectomy 

LLQ = left lower quadrant; RLQ = right lower quadrant. 

A postpartum patient with right-sided abdominal pain most likely has acute 
appendicitis.  Acute appendicitis develops after obstruction of the appendiceal lumen 
from a fecalith, cancer, or lymphoid follicular hyperplasia.  The obstruction increases 
appendiceal intraluminal pressure, which occludes blood flow and results in 
ischemia.  Patients initially develop referred periumbilical pain; in patients with recent 
abdominal surgery (eg, cesarean delivery), this pain may be masked.  As ischemia 
progresses, patients develop systemic (eg, fever, leukocytosis) and localized (eg, right 
lower quadrant pain, rebound, guarding) signs of inflammation. 

Diagnosis of acute appendicitis is mainly clinical, but atypical presentations can 
occur postpartum due to displacement of the appendix by the enlarged uterus.  Patients 
with atypical presentations can undergo CT scan.  Treatment is with appendectomy. 

……… 

Postpartum endometritis presents with fever and abdominal pain; however, it also 
causes uterine tenderness, purulent lochia, and heavy vaginal bleeding (not seen in this 
patient).  Septic pelvic thrombophlebitis is a rare diagnosis associated with endometritis 
and is characterized by relapsing-remitting fevers.  However, neither diagnosis causes 
rebound or guarding (ie, peritoneal signs) because the infection is either contained in the 
uterine cavity (endometritis) or in the retroperitoneum (septic pelvic thrombophlebitis). 

Patients with a fascial dehiscence or a strangulated incisional hernia can present 
postoperatively with nausea and abdominal pain.  However, patients usually have 
copious serosanguineous discharge and either an incisional bulge or fluctuant mass (ie, 
bowel). 

Uterine incarceration is a rare disorder that occurs during pregnancy as a retroverted 
uterus enlarges and the fundus becomes entrapped under the sacral 
promontory.  Patients have pelvic pain and urinary retention due to bladder 



obstruction.  Uterine incarceration does not occur postpartum because the uterus 
becomes progressively smaller and therefore unlikely to become entrapped. 

In women, right adnexal tenderness can have a variety of etiologies (eg, gastrointestinal, 
gynecologic, obstetric) due to the proximity of anatomic structures.  In women with a 
positive pregnancy test, initial evaluation is to determine pregnancy location (ie, 
intrauterine or ectopic pregnancy). An intrauterine pregnancy with normal adnexa and 
normal Doppler flow, eliminates most obstetric and gynecologic emergencies. 

Right adnexal tenderness in the presence of a normal first-trimester ultrasound is most 
likely due to acute appendicitis.  Additional clinical features include nausea, vomiting, 
right lower quadrant pain, and peritoneal signs (eg, rebound, guarding) because the 
inflamed appendix irritates the surrounding bowel and peritoneum.  Diagnosis is 
primarily clinical but can be confirmed with imaging.  In pregnant women, a graded 
compression abdominal ultrasound (rather than a CT scan) is typically performed 
because it provides no fetal radiation exposure.  Treatment is with appendectomy. 

……….. 

Ectopic pregnancy can present with right lower quadrant pain and adnexal tenderness; 
however, patients typically have increased Doppler flow (ie, "ring of fire") around the 
ectopic pregnancy.  

Ovarian hyperstimulation syndrome is an exaggerated, abnormal response to ovulation 
induction (eg, clomiphene) caused by overexpression of vascular endothelial growth 
factor (VEGF) in the ovaries.  VEGF overexpression results in bilaterally enlarged, cystic 
ovaries with increased vascular permeability (eg, increased Doppler flow), which causes 
third spacing (eg, ascites, pulmonary edema). 

Ovarian torsion typically presents with sudden-onset, severe, unilateral lower abdominal 
pain and may have associated nausea and vomiting.  Pelvic ultrasound shows an enlarged 
ovary with decreased or absent Doppler flow. 

A pregnant patient with fever, 
nausea and vomiting, and right-
sided abdominal pain likely 
has acute appendicitis.  During 
pregnancy, the appendix 
undergoes cephalad 
displacement by the gravid 
uterus; therefore, with 
increasing gestational age, 
patients may have an atypical 
presentation of pain in 
the right mid-to-upper 
quadrant or right flank. 

Like nonpregnant patients with 
appendicitis, pregnant patients 
may have signs of 
intraabdominal inflammation 



and peritonitis (eg, rebound, guarding).  In addition, pregnant patients may develop 
obstetric symptoms, including uterine irritability and contractions (due to the proximity 
of the uterus to the inflamed appendix) and fetal tachycardia (due to maternal fever). 

Given the atypical presentations of appendicitis in pregnancy, pregnant patients often 
have a delayed diagnosis and increased risk for complications (eg, appendiceal 
rupture, fetal demise).  Regardless of pregnancy status, all patients with suspected acute 
appendicitis require immediate surgery. 

……… 

Concealed placental abruption can be caused by maternal hypertension and typically 
presents with constant abdominal pain, uterine tenderness, uterine tachysystole, and 
fetal bradycardia or late decelerations.   

At <32 weeks gestation, indomethacin is administered for tocolysis in patients with 
preterm labor (ie, regular contractions causing cervical dilation).   

DERMATOSES OF 
PREGNANCY 

Intrahepatic cholestasis of pregnancy 

Clinical features 

• Develops in 3rd trimester 
• Generalized pruritus 
• Pruritus worse on hands & feet 
• No associated rash 
• Right upper quadrant pain 

Laboratory 
abnormalities 

• ↑ Total bile acids (>10 µmol/L) 
• ↑ Transaminases  
• ± ↑Total & direct bilirubin 

Obstetric risks 

• Intrauterine fetal demise 
• Preterm delivery 
• Meconium-stained amniotic fluid 
• Neonatal respiratory distress syndrome 

Management 
• Delivery at 37 weeks gestation 
• Ursodeoxycholic acid 
• Antihistamines 

Elevated total bile acids and intrauterine fetal demise are consistent with intrahepatic 
cholestasis of pregnancy (ICP).  Risk factors include prior ICP, maternal age ≥35, and 
multiple gestation.  ICP typically occurs in the third trimester, as increased estrogen and 
progesterone levels cause hepatobiliary tract stasis and decreased bile excretion.  This 
results in elevated total bile acids (>10 µmol/L), which accumulate in the liver (resulting 
in elevated aminotransferases and bilirubin levels) and skin (resulting in pruritus that is 
worse on the hands and feet). 

Although ICP does not cause maternal complications, bile acids can cross the placenta 
and cause fetal complications.  The maternal serum bile acid level is directly proportional 
to the risk of complications, as bile acids accumulate in the fetal circulation and become 



increasingly toxic.  The risk of intrauterine fetal demise (IUFD) is particularly high when 
serum bile acids ≥100 µmol/L.  Additional complications include preterm delivery, 
meconium-stained amniotic fluid, and neonatal respiratory distress.  Because of the risk 
of IUFD, management of ICP includes ursodeoxycholic acid (which may decrease bile acid 
levels), frequent antepartum monitoring (eg, nonstress test), and delivery by 37 
weeks gestation. 

…….. 

Acute fatty liver of pregnancy (AFLP) can present with right upper quadrant pain, 
elevated aminotransferases, and resultant IUFD.  However, patients typically have 
symptoms of fulminant hepatic failure (eg, scleral icterus, encephalopathy), leukocytosis, 
and platelets ≤100,000/mm3. 

Acute viral hepatitis is often accompanied by jaundice with malaise and decreased 
appetite; in addition, it does not cause IUFD. 

HELLP (Hemolysis, Elevated Liver enzymes, Low Platelets) syndrome can present with 
elevated aminotransferases and IUFD.  Patients with HELLP syndrome have platelets 
≤100,000/mm3 and typically have associated hypertension. 

Preeclampsia with severe features can cause IUFD due to uteroplacental insufficiency 
and present with elevated aminotransferases;  

AFLP 
Acute fatty liver of pregnancy (AFLP) 

Clinical features 
• Nausea, vomiting 
• Right upper quadrant/epigastric pain 
• Fulminant liver failure 

Laboratory findings 

• Profound hypoglycemia 
• ↑ Aminotransferases (2-3x normal) 
• ↑ Bilirubin 
• Thrombocytopenia 
• Disseminated intravascular coagulopathy 

Management • Immediate delivery 

Acute fatty liver of pregnancy (AFLP) is a rare but life-threatening condition that typically 
develops in the third trimester.  Like other disorders that affect the liver during 
pregnancy (eg, preeclampsia, HELLP [Hemolysis, Elevated Liver enzymes, 
and Low Platelet count] syndrome), AFLP causes hepatic inflammation that leads to right 
upper quadrant pain, leukocytosis, and mildly elevated aminotransferases. 

However, AFLP is unique because it is an intrahepatic process due to microvesicular fatty 
infiltration of hepatocytes secondary to abnormal maternal-fetal fatty acid 
metabolism.  This massive intrahepatic injury results in acute-onset fulminant liver 
failure that manifests as profound hypoglycemia (from inability to convert glycogen to 
glucose), hyperbilirubinemia, thrombocytopenia (<100,000/mm³), and possible 
disseminated intravascular coagulopathy. 



Patients develop rapid decompensation and multiorgan failure (eg, hemolytic anemia, 
renal failure); this in turn can cause placental hypoperfusion and fetal compromise (eg, 
fetal tachycardia, minimal variability).  Due to high maternal and fetal mortality rates, 
management is immediate delivery. 

………….. 

Acetaminophen toxicity can also cause fulminant liver failure; however, it typically causes 
markedly elevated aminotransferases (eg, >3,000 U/L). 

Acute pancreatitis can present with persistent vomiting, severe epigastric pain, 
leukocytosis, and elevated amylase and lipase levels. Elevated amylase (but normal 
lipase) level can be from vomiting.  A normal lipase and the RUQ pain are not consistent 
with pancreatitis. 

NAFLD 
Nonalcoholic fatty liver disease 

Definition 
• Hepatic steatosis on imaging or biopsy 
• Exclusion of significant alcohol use 
• Exclusion of other causes of fatty liver 

Clinical 
features 

• Mostly asymptomatic 
• Metabolic syndrome 
• ± Steatohepatitis (AST/ALT ratio <1) 
• Hyperechoic texture on ultrasound 

Treatment 
• Diet & exercise 
• Consider bariatric surgery if BMI ≥35 

ALT = alanine aminotransferase; AST = aspartate aminotransferase. 

A patient with type 2 diabetes mellitus, obesity, and elevated aminotransferases most 
likely has nonalcoholic fatty liver disease (NAFLD).  Risk factors for NAFLD include type 2 
diabetes mellitus, obesity, dyslipidemia, and metabolic syndrome.  Insulin 
resistance causes unregulated hepatic triglyceride synthesis, peripheral lipolysis, and 
free fatty acid uptake into the liver—all of which promote hepatic fat deposition (ie, 
hepatic steatosis). 

Most patients are asymptomatic; some may have hepatomegaly on examination or 
minimal right upper quadrant pain.  Laboratory findings include elevated 
aminotransferases (usually 2-5 times the upper limit of normal) with an AST/ALT ratio 
<1.  An ultrasound is performed to help confirm the diagnosis and usually demonstrates 
a hyperechoic-appearing liver, which reflects hepatic fatty infiltration. 

As NAFLD progresses, steatohepatitis can occur, putting patients at risk for liver fibrosis 
and cirrhosis.  The mainstay of therapy is weight loss, which can reverse NAFLD-related 
liver damage. 

……… 



Acute fatty liver of pregnancy (AFLP) and preeclampsia with severe features are causes of 
elevated aminotransferases in pregnant women.  However, in contrast to a NAFLD 
patient, those with AFLP or preeclampsia typically develop acute right upper quadrant 
(RUQ) pain and associated thrombocytopenia in the third trimester. 

Alcoholic hepatitis is characterized by AST predominance (AST/ALT ratio of 2:1) and is 
unlikely with light to moderate alcohol intake (<15 drinks/week for men, <10 
drinks/week for women). 

Gallstones commonly develop in pregnancy because elevated progesterone levels inhibit 
gallbladder contraction and promote gallstone formation.  Although gallstone formation 
increases the risk for cholecystitis and ascending cholangitis, patients typically have 
fever, leukocytosis, abdominal pain, and gallbladder wall thickening in addition to 
elevated aminotransferases. 

Intrahepatic cholestasis of pregnancy can cause elevated aminotransferase 
levels.  However, patients typically have generalized pruritus that is worse on the palms 
and soles in addition to elevated total bilirubin levels. 

CHOLANGITIS 
Acute cholangitis 

Etiology • Ascending infection due to biliary obstruction 

Clinical 
presentation 

• Fever, jaundice, RUQ pain (Charcot triad) 
• ± Hypotension, AMS (Reynolds pentad) 

Diagnosis 

• Cholestatic liver function abnormalities 
o ↑ Direct bilirubin, alkaline phosphatase 
o Mildly ↑ aminotransferases 

• Biliary dilation on abdominal ultrasound or CT scan 

Treatment 
• Antibiotic coverage of enteric bacteria 
• Biliary drainage by ERCP within 24-48 hr 

AMS = altered mental status; ERCP = endoscopic retrograde 
cholangiopancreatography; RUQ = right upper quadrant. 

Fever, right upper quadrant (RUQ) pain, and jaundice (Charcot triad) are most likely due 
to acute cholangitis.  Pregnant women are at increased risk for cholesterol gallstone 
formation because elevated levels of progesterone and estrogen promote gallbladder 
stasis and cholesterol supersaturation.  These gallstones can become impacted in the 
common bile duct, resulting in biliary obstruction and subsequent RUQ pain, jaundice, 
and direct hyperbilirubinemia.  As bacteria from the small bowel enter the biliary 
system, patients develop infection (eg, fever, leukocytosis) and possible sepsis (eg, 
hypotension, altered mental status). 

In acute cholangitis, abdominal ultrasound may show a dilated common bile duct or 
choledocholithiasis but is not always necessary in patients with highly suggestive clinical 
features and laboratory abnormalities (eg, Charcot triad).  Management is with broad-
spectrum antibiotics and biliary drainage, typically via endoscopic retrograde 



cholangiopancreatography (ERCP), which relieves the obstruction by extracting the 
gallstone and prevents further obstruction with a biliary stent placement. 

………….. 

HELLP syndrome commonly presents in the third trimester with RUQ pain and 
elevated transaminases. 

CHOLECYSTITIS 
Symptomatic cholelithiasis in pregnancy 

Pathophysiology 
• ↑ Biliary cholesterol excretion (estrogen) 
• ↓ Gallbladder motility (progesterone) 

Clinical features 
• Recurrent, postprandial epigastric/RUQ pain 
• RUQ ultrasound with echogenic foci (stones or 

sludge) 

Management 
• Conservative (eg, pain control) 
• Cholecystectomy (for complicated, recurrent cases) 

RUQ = right upper quadrant. 

Intermittent right upper quadrant (RUQ) pain (ie, biliary colic) can occur due 
to symptomatic cholelithiasis.  Pregnant women (particularly those with concomitant 
obesity) are at increased risk for symptomatic cholelithiasis because they have elevated 
estrogen levels, which increases cholesterol excretion into bile, and elevated 
progesterone levels, which decreases gallbladder motility and emptying.  As gallstones 
form and become too large to pass through the cystic duct, they intermittently obstruct 
the cystic duct when the gallbladder contracts (eg, with fatty meals).  This obstruction 
causes increased intraluminal pressure, leading to the characteristic intermittent RUQ 
pain that can radiate to the back. 

Diagnosis is confirmed with RUQ ultrasound, which may show gallstones or biliary sludge 
(appearing as echogenic foci within the gallbladder).  Management during pregnancy is 
conservative because most cases resolve with supportive care (eg, pain 
control).  Cholecystectomy is usually delayed until the postpartum period. 

……………. 

Obstruction and inflammation of the appendix (ie, acute appendicitis) can present with 
RUQ pain during the third trimester due to displacement of the appendix by the 
uterus.  Patients with acute appendicitis typically have acute-onset, constant pain (rather 
than intermittent) and signs of inflammation (eg, fever). 

Hepatic adenomas are benign liver tumors associated with high estrogen levels (eg, 
pregnancy, combination oral contraceptive use).  Ruptured hepatic adenomas can cause 
RUQ pain; however, patients have acute onset of pain, a possible palpable liver mass, 
and hemodynamic instability (eg, hypotension, tachycardia) due to 
intraabdominal bleeding. 



Preeclampsia can cause RUQ pain due to stretching of the liver capsule; however, this 
diagnosis is unlikely in patients without hypertension (ie, systolic ≥140 mm Hg or 
diastolic ≥90 mm Hg). 

IBD This primigravida patient with hematochezia, abdominal pain, and tenesmus (eg, fecal 
urgency followed by straining and inability to defecate) most likely has ulcerative 
colitis (UC).  Pregnancy is a high-risk period for patients with UC due in part to placental 
cytokines that worsen colonic inflammation.  Maternal complications include worsening 
UC disease activity, which can lead to severe hematochezia, anemia, and, in rare cases, 
toxic megacolon.  Fetal risks include preterm delivery and small for gestational age.  In 
addition, fertility rates are lower in those with active UC. 

Management of pregnancy in patients with UC ideally begins before conception because 
those with remission prior to pregnancy are more likely to have an uncomplicated 
course.  Most medications used in the management of UC (eg, mesalamine, sulfasalazine, 
tumor necrosis factor-alpha inhibitors) are considered safe for continuation throughout 
pregnancy.  These medications can also be continued during breastfeeding, with the 
exception of sulfasalazine, which is not recommended due to insufficient safety data. 

………….. 

Gastrointestinal arteriovenous malformation (AVM) usually causes occult gastrointestinal 
bleeding and presents with iron deficiency anemia; hematochezia is less common. Risk 
factors for AVM include: chronic kidney disease (CKD), aortic stenosis (AS), and von 
Willebrand disease (vWF). 

(Diverticular bleeding typically presents with hematochezia in the absence of abdominal 
pain.  It is generally diagnosed in patients age >60; pregnancy is not considered a 
risk factor. 

Familial adenomatous polyposis (FAP) is an autosomal dominant condition characterized 
by hundreds of colonic adenomatous polyps.  Affected patients universally develop colon 
cancer, often at a young age. It is unlikely in the absence of a significant family history. 

Internal hemorrhoids are very common in pregnancy and present with streaky, bloody 
stools in the setting of constipation and rectal itching.   

Shigellosis presents acutely with fevers, abdominal pain, tenesmus, and bloody diarrhea 
for up to 7 days.  It is unlikely in a patient who has had symptoms for 4 weeks. 

ESOPHAGEAL 
RUPTURE 

Esophageal perforation 

Etiology 
• Instrumentation (eg, endoscopy), trauma 
• Effort rupture (Boerhaave syndrome) 
• Esophagitis (infectious/pills/caustic) 

Clinical 
presentation 

• Chest/back &/or epigastric pain, systemic signs (eg, 
fever) 

• Crepitus, Hamman sign (crunching sound on 
auscultation) 



• Pleural effusion with atypical (eg, green) fluid 

Diagnosis 

• Chest x-ray or CT scan: widened mediastinum, 
pneumomediastinum, pneumothorax, pleural effusion 

• CT scan: esophageal wall thickening, mediastinal fluid 
collection 

• Esophagography with water-soluble contrast: leak 
from perforation 

Management 
• NPO, IV antibiotics & proton pump inhibitors 
• Emergency surgical consultation 

A patient with hyperemesis gravidarum and protracted vomiting now has chest pain 
radiating to the back and a retrosternal crunching sound, concerning for esophageal 
perforation (EP).  Repeated vomiting episodes, particularly when the patient resists the 
vomiting reflex, can cause effort rupture of the esophagus (Boerhaave syndrome).  Efflux 
of air into the mediastinum (pneumomediastinum) through the full-thicknessesophageal 
tear can cause a crunching sound heard in the precordium with each heartbeat 
(Hamman sign) or neck/precordial crepitus (subcutaneous 
emphysema).  Retrosternal chest pain radiating to the back is common; other 
manifestations of EP include odynophagia, dyspnea, and sepsis (eg, fever, tachycardia). 

EP is a surgical emergency because spillage of esophageal contents can lead to 
mediastinitis, septic shock, and death.  Diagnosis can be confirmed by esophagography 
or CT scan with water-soluble contrast, with visualization of contrast leaking from the 
esophagus into surrounding tissues.  Surgical debridement and repair are the mainstay 
of treatment, with adjunctive restriction of oral intake and administration of broad-
spectrum antibiotics and proton pump inhibitors. 

 

 

 

 

 

 

 

 

 

 

 

 



INFECTIOUS DISEASES 
PID 

 

A patient has the classic presentation of acute cervicitis with mucopurulent 
discharge and a friable cervix.  Although nucleic acid amplification testing (NAAT) is 
recommended as positive results confirm infection, treatment can be 
administered empirically based on examination.  Early treatment allows for symptomatic 
relief and decreased chance of transmission to sexual partners.  A delay in treatment 
increases the risk of ascending infection (eg, pelvic inflammatory disease) and long-term 
sequelae (eg, ectopic pregnancy, infertility). 

First-line empiric treatment for acute cervicitis is dual therapy with azithromycin plus 
ceftriaxone, which provides coverage against the 2 most common etiologies, Chlamydia 
trachomatis and Neisseria gonorrhoeae.  Azithromycin monotherapy is the treatment of 
choice for NAAT-proven chlamydial cervicitis and was previously effective for the 
treatment of gonococcal cervicitis.  Ceftriaxone monotherapy (Choice D) was another 
treatment option for NAAT-proven gonococcal cervicitis; however, due to increasing 
antimicrobial resistance, dual therapy with ceftriaxone and azithromycin is now 
recommended. 

……… 

Cefoxitin plus doxycycline is a broad-spectrum regimen that provides polymicrobial 
coverage for pelvic inflammatory disease, which presents with cervical motion (eg, 
chandelier sign), uterine, or adnexal tenderness. 

 



Pelvic inflammatory disease (PID 

Symptoms 
• Lower abdominal pain 
• Abnormal bleeding 

Risk factors 

• Multiple sexual partners (MSP) 
• Age 15-25 
• Previous PID 
• Inconsistent barrier contraception use 
• Partner with sexually transmitted infection (STI) 

Physical 
examination 

• Fever >38.3 C (>100.9 F) 
• Cervical motion tenderness (CMT) 
• Mucopurulent cervical discharge 

Treatment 
• Outpatient: Ceftriaxone PLUS  doxycycline 
• Inpatient: Cefoxitin PLUS doxycycline 

Complications 

• Tuboovarian abscess (TOA) 
• Infertility 
• Ectopic pregnancy 
• Perihepatitis 

 
After insertion of a progestin-releasing intrauterine device (IUD), patients may 
experience 3-6 months of irregular bleeding due to gradual endometrial thinning (ie, 
progestin-induced atrophy), often followed by amenorrhea.  Patients with stable 
amenorrhea who develop new-onset abnormal vaginal bleeding require further 
evaluation. 

A change in bleeding pattern and new-
onset pelvic pain can occur due to pelvic 
inflammatory disease (PID), a 
polymicrobial infection of the upper 
genital tract.  Risk factors include age 15-
25, multiple sexual partners, and 
inconsistent barrier protection use.  PID 
is typically a complication of Neisseria 
gonorrhoeae or Chlamydia 
trachomatis cervicitis; symptomatic 
patients initially have abnormal vaginal 
bleeding (eg, with wiping, postcoital) due 
to an inflamed, friable cervix.  Cervical 
inflammation can eventually compromise 
the endocervical barrier, thereby 
allowing polymicrobial vaginal flora (eg, 
anaerobes) to ascend and infect 
the upper genital tract (eg, uterus, 



fallopian tubes).  Patients may initially have intermittent pain; however, as infection and 
inflammation spread throughout the peritoneal cavity, constant pelvic pain develops. 

PID is diagnosed clinically; patients are prescribed empiric broad-spectrum antibiotic 
therapy (ie, second-generation cephalosporin plus doxycycline) to prevent complications 
(eg, infertility, chronic pain).  In patients with an IUD in situ, IUD removal is not required; 
removal increases the risk of unintended pregnancy and does not affect 
treatment outcomes. 

…….. 

Adenomyosis, endometrial glands within the myometrium, typically presents with heavy 
vaginal bleeding and severe dysmenorrhea rather than light vaginal spotting and 
constant pelvic pain. 

Endocervical polyps are benign, vascular, 
hyperplastic growths that can cause vaginal 
spotting (eg, postcoital bleeding); however, 
they do not cause pelvic pain. 

Endometriosis is a common cause of pelvic 
pain in women of reproductive age due to 
the abnormal implantation of endometrial 
glands and stroma outside the uterus; 
because it is an extrauterine disease, 

abnormal vaginal bleeding is not present. 

Ovarian torsion can present with pelvic pain due to ovarian vessel occlusion; however, 
patients typically have acute, severe unilateral pelvic pain.  There is no associated 
abnormal vaginal bleeding. 

ASB 
Asymptomatic bacteriuria 

Definition • ≥100,000 CFU/mL bacteria 

Risk factors 
• Pregestational diabetes mellitus 
• History of urinary tract infection 
• Multiparity 

Common pathogens 

• Escherichia coli (most common) 
• Klebsiella 
• Enterobacter 
• Group B Streptococcus 

First-line treatment 

• Cephalexin 
• Amoxicillin-clavulanate 
• Nitrofurantoin 
• Fosfomycin 

CFU = colony-forming units. 



Asymptomatic bacteriuria (ASB) is the growth of ≥100,000 (105) colony-forming units/mL 
of a single bacteria from a clean-catch urine specimen in the absence of urinary tract 
infection symptoms.  Prepregnancy diabetes mellitus, is a risk factor.  Screening and 
treatment for ASB is typically not performed in the general population because it does 
not decrease the rates of symptomatic infection or adverse outcomes.  In 
contrast, pregnant women have an increased risk of pyelonephritis and complications 
(eg, preterm delivery, low birth weight) associated with ASB.  This is likely related to 
progesterone-induced smooth muscle relaxation (ie, ureteral dilation, valve laxity) that 
allows bacteria to ascend to the upper urinary tract. 

Therefore, all pregnant patients are screened for ASB at the initial prenatal visit.  Patients 
whose screening urine cultures are positive require antibiotic therapy.  The most 
common pathogen is Escherichia coli.  First-line antibiotic therapy 
includes cephalexin, amoxicillin-clavulanate, or nitrofurantoin.  A repeat urine culture 
(ie, test of cure) is performed after antibiotic completion to ensure clearance of 
the bacteriuria. 

………… 

Fluoroquinolones (eg, ciprofloxacin) are contraindicated in pregnancy due to the 
potential association with fetal bone deformities and arthropathy. 

Doxycycline and other tetracycline antibiotics are contraindicated in pregnancy because 
they interfere with fetal bone and tooth development.  Children exposed to tetracycline 
in utero can also develop gray discoloration of the teeth. 

Trimethoprim-sulfamethoxazole is safe in the second trimester but contraindicated in 
the first (eg, 10 weeks) because it interferes with folic acid metabolism, which is critical 
to early fetal development.  It is also contraindicated in the third trimester due to the risk 
of neonatal kernicterus. 



VULVOVAGINITIS 

Vaginal discharge is common and normal in reproductive-age women and is related to 
changes in estrogen levels during the menstrual cycle.  However, changes in vaginal 
discharge color, volume, or odor are concerning for infection; common causes include 

bacterial vaginosis, Candida 
albicans, and Trichomonas 
vaginalis.  The appearance of 
vaginal discharge caused by 
these various etiologies may 
have some overlap and is not 
always reliable; therefore, wet 
mount microscopy and vaginal 
pH testing are performed to 
confirm the diagnosis. 

The most likely cause of this 
patient's abnormal vaginal 
discharge is T vaginalis, a 
sexually transmitted infection 
that often presents with 

a malodorous, thin, frothy, yellow-green vaginal discharge.  Some patients occasionally 



have purulent vaginal discharge, although others may be asymptomatic.  The change in 
vaginal discharge composition results in an elevated vaginal pH (>4.5) and causes 
vulvovaginal inflammation, resulting in vulvar pruritus, dyspareunia, and vulvovaginal 
erythema.  Wet mount microscopy demonstrates motile, flagellated, ovoid 
protozoa.  Patients and their sexual partners are treated with metronidazole (even if 

asymptomatic) to prevent reinfection. 

…….. 

Clue cells, vaginal epithelial cells coated 
with Gardnerella vaginalis, are diagnostic 
for bacterial vaginosis.  In contrast to this 
patient, individuals with bacterial 
vaginosis typically have minimal to no 
vulvovaginal erythema.  The discharge is 
thin, gray-white, and has an associated 
"fishy" odor. 

 

Actinomyces is an anaerobic bacteria that 
colonizes intrauterine devices and may cause 
pelvic inflammatory disease (eg, fever, 
abdominal pain, cervical motion tenderness 
[CMT]).  However, Actinomyces does not cause 
vaginitis and is not visualized on wet mount 
microscopy.  A culture typically 
shows filamentous, gram-positive bacilli in a 
branching pattern. 

Multinucleated giant cells are occasionally 
seen on cervical cytology (rather than 

microscopy) in patients with herpes simplex 
virus.  Herpes simplex virus is a rare cause of 
cervicitis, but patients typically have 
concomitant, painful vulvovaginal vesicles. 

Candida albicans is a common cause of 
vulvovaginitis and usually presents with vulvar 
pruritus and vulvovaginal 
erythema.  Candidavulvovaginitis typically has 
an odorless, thick, white vaginal discharge that 
is adherent to the vaginal wall ("cottage 
cheese" appearance); microscopy 

reveals pseudohyphae. 

Trichomoniasis commonly causes vaginitis, which results in a thin, malodorous 
discharge with an elevated pH (>4.5) and vulvovaginal erythema (eg, vulvar pruritus).  It 
can also cause acute cervicitis, resulting in postcoital bleeding and dyspareunia 
from friable, macular cervical lesions (eg, punctate hemorrhages, "strawberry 



cervix").  Diagnosis is via visualization of motile, ovoid-shaped organisms on wet mount 
microscopy or with nucleic acid amplification testing. 

First-line treatment for trichomoniasis is with oral metronidazole or tinidazole.  Patients 
and their sexual partners should be treated, regardless of symptoms, because there is a 
high rate of asymptomatic infection and low rates of compliance with delayed 
therapy.  Individuals should refrain from sexual activity for a week (to prevent 
reinfection) and alcohol consumption (due a possible disulfiram-like reaction) 
after treatment. 

……….. 

Acyclovir treats herpes simplex virus, which causes painful genital vesicles or ulcerations 
rather than vaginitis symptoms. 

Boric acid and clindamycin may be used in the treatment of recurrent bacterial vaginosis 
(BV).  Patients have a thin vaginal discharge with no associated vulvar erythema or 
cervical friability. 

Bacterial vaginosis 

Clinical 
features 

• Thin, off-white discharge with fishy odor 
• No vaginal inflammation 

Laboratory 
findings 

• pH >4.5 
• Clue cells 
• Positive whiff test (amine odor with potassium hydroxide) 

Treatment Metronidazole or clindamycin 

Complications 
• ↑ Risk of preterm birth 
• ↑ Risk for acquisition of HIV, herpes simplex virus type 2, 

gonorrhea, chlamydia & Trichomonas infections 

Off-white/gray, malodorous vaginal discharge is consistent with bacterial vaginosis 
(BV), caused by an overgrowth of the anaerobic bacteria Gardnerella vaginalis and a 
subsequent decrease in the normal vaginal Lactobacillus flora. The change in the vaginal 
flora to anaerobic bacteria breaks down vaginal glycoproteins and results in the clinical 
manifestations of BV: a vaginal discharge with an elevated pH (>4.5) and an amine or 
fishy odor that is accentuated by potassium hydroxide (ie, positive whiff test).  The 
increased vaginal pH also allows for greater adherence of the bacteria to the vaginal 
epithelial cells, resulting in clue cells visualized on microscopy.  In contrast to other 
vaginal infections, BV causes no vulvovaginal inflammation (eg, erythema, pruritus). 

Treatment of symptomatic BV is metronidazole (500 mg twice daily for 7 days) or 
clindamycin, regardless of pregnancy status.  There were concerns about using 
metronidazole during the first trimester due to possible teratogenicity, but studies have 
shown no increased risk of congenital anomalies.  Therefore, treatment does not need to 
be delayed until the second trimester. 

……….. 



Boric acid vaginal suppositories are used as an adjunct to metronidazole in patients with 
recurrent BV; they are not used as isolated therapy. 

Povidone-iodine vaginal douches are typically used as a general antimicrobial cleanser 
for preoperative preparation for vaginal surgery (eg, hysteroscopy, total vaginal 
hysterectomy).  Povidone-iodine vaginal douches are an ineffective therapy for BV. 

HSV INFECTION 
Infectious genital ulcers 

Painful 

HSV 
• Small vesicles or ulcers on 

erythematous base 
• Mild lymphadenopathy 

H. ducreyi  
(chancroid) 

• Larger, deep ulcers with gray/yellow 
exudate 

• Well-demarcated borders & soft, 
friable base 

• Severe lymphadenopathy that may 
suppurate 

Painless 

T. pallidum 
(syphilis) 

• Single ulcer (chancre) 
• Regular borders & hard base 

C. trachomatis  
serovars L1-L3 
(lymphogranulo
ma venereum 
[LGV]) 

• Small, shallow ulcers (often missed) 
• Can progress to painful, fluctuant 

adenitis (buboes) 

Grouped, shallow genital ulcers and tender lymphadenopathy are consistent 
with herpes simplex virus (HSV) infection.  Individuals with HSV typically have primary 
and recurrent infections; those with a primary infection often have systemic symptoms 
(eg, fever, malaise) in addition to genital lesions.  HSV lesions initially appear as a group 
of painful vesicles on an erythematous base that evolve into a group of shallow 
ulcers that eventually crust over.  Patients can have painful urination due to urine 
contact on the open ulcers and a sterile pyuria (leukocytes on urinalysis but negative 
urine culture) due to vulvar inflammation.  Those with severe primary disease may also 
develop a viral infection within the lumbosacral plexus, which causes autonomic nervous 
system dysfunction and resultant acute urinary retention.  Primary HSV infections are 
managed with antivirals (eg, acyclovir, valacyclovir), which can decrease symptom 
severity and duration. 

………. 

Serovars L1-L3 of Chlamydia trachomatis cause lymphogranuloma venereum, a genital 
ulcer disease common in tropical and subtropical areas (eg, Caribbean).  Patients 
typically have small, painless ulcers followed weeks later by large, painful, suppurative 
inguinal lymphadenopathy (buboes). 



Haemophilus ducreyi causes chancroid, a sexually transmitted infection more common in 
developing countries.  Patients have a single large (1- to 2-cm), painful genital ulcer with 
a gray/yellow exudate and tender, suppurative lymphadenopathy. 

Klebsiella granulomatis causes granuloma inguinale (ie, donovanosis), which is endemic 
in tropical and subtropical climates (eg, India, Guyana, New Guinea).  Patients have 
extensive painless genital ulcers, typically with no associated lymphadenopathy. 

Mycoplasma genitalium is a cause of acute cervicitis and pelvic inflammatory disease, 
which can present with fever, malaise, and dysuria.  M genitalium does not cause 
genital ulcers. 

A patient has an active 
genital herpes simplex virus (HSV) 
infection, which typically presents 
as painful vesicles on an 
erythematous base that evolve into 
shallow open ulcers or 
erosions.  Maternal HSV infection can 
cause neonatal infection, which can 
be devastating due to significant 
morbidity (eg, seizures, 
developmental delay, blindness) and 
mortality. 

HSV can be vertically 
transmitted transplacentally 
(typically with a primary infection); 
however, the most common route of 
transmission is during vaginal 
delivery because the fetus is exposed 

to HSV during passage through the birth 
canal.  The risk of transmission is 
proportional to the amount of viral 
shedding, which is highest during prodromal 
symptoms and active lesions.  Therefore, 
patients with either prodromal symptoms or 
active genital HSV lesions at delivery (eg, 
active labor, as in this patient) cannot 
undergo vaginal delivery and require 
an immediate cesarean delivery. 

 

…… 

Vertical HSV transmission risk increases with the duration of membrane rupture; 
therefore, tocolytic administration is not recommended. 



Individuals who have a history of genital HSV but have no prodromal symptoms or active 
lesions at delivery can undergo vaginal delivery because maternal viral shedding and the 
risk of vertical transmission are minimal. 

Fetal scalp electrodes are avoided in patients with HSV because they cut the fetal skin 
and create a possible portal for HSV, thereby increasing the risk of vertical transmission. 

Women who have a history of genital HSV receive prophylactic antiviral therapy (eg, 
acyclovir, valacyclovir) from 36 weeks gestation until delivery to reduce the risk of active 
lesions at delivery and the need for cesarean delivery.  In contrast, initiating antiviral 
therapy at delivery is unlikely to have an immediate effect on viral replication; therefore, 
it is not indicated as it does not decrease the risk of neonatal HSV infection. 

HIV 
HIV management during pregnancy 

Antepartum 

• HIV RNA viral load at initial visit, every 2-4 weeks after 
initiation or change of therapy, monthly until 
undetectable, then every 3 months 

• CD4 cell count every 3-6 months 
• Resistance testing if not previously performed 
• ART initiation as early as possible 
• Avoid amniocentesis unless viral load ≤1,000 copies/mL 

Intrapartum 

• Avoid artificial ROM, fetal scalp electrode, operative 
vaginal delivery 

• Viral load ≤1,000 copies/mL: ART + vaginal delivery 
• Viral load >1,000 copies/mL: ART + zidovudine + 

cesarean delivery 

Postpartum 

• Mother: continue ART 
• Infant (maternal viral 

load ≤1,000 copies/mL): zidovudine 
• Infant (maternal viral 

load >1,000 copies/mL): multidrug ART 

ART = antiretroviral therapy; ROM = rupture of membranes. 

Current guidelines recommend that all pregnant women with HIV begin taking 
combination antiretroviral therapy (ART) as soon as possible, regardless of HIV RNA viral 
load or CD4 count, to minimize maternal risks of HIV infection and reduce perinatal 
transmission.  Drug-resistance testing is performed prior to treatment initiation; 
however, ART is begun immediately and modified according to results. 

Combination drug therapy throughout pregnancy is more effective than single-drug 
therapy and should include a nucleoside reverse transcriptase inhibitor (NRTI) and either 
a protease or an integrase inhibitor.  Early initiation of multidrug ART allows for optimal 
viral load reduction by the time of delivery because viral load dictates the mode of 
delivery: 



• Patients with viral load ≤1,000 copies/mL may deliver vaginally without 
intrapartum zidovudine (AZT). 

• Patients with viral load >1,000 copies/mL receive intrapartum AZT + cesarean 
delivery. 

Infants receive postexposure prophylaxis after delivery to further reduce their risk of 
viral infection.  Therapy and dosing vary based on the maternal viral load and specific 
infant risk factors.  Mothers with HIV who live in areas where formula is readily available 
(eg, the United States) should not breastfeed because HIV can be transmitted through 
breast milk.  However, mothers with HIV living in developing countries should continue 
ART and breastfeed for 6 months to minimize infant morbidity and mortality from other 
infectious diseases. 

……. 

Using single-drug therapy at delivery only or delaying combination ART until the third 
trimester may not adequately reduce viral load at the time of delivery, which significantly 
increases the risk of vertical transmission. 

HEPATITIS C Up to 80% of 
patients infected 
with the 
hepatitis C virus 
(HCV) develop 
chronic 
hepatitis, 
making hepatitis 
C the most 
common cause 
of chronic 
hepatitis.  HCV 
infection is 
acquired most 
commonly by 
exposure to 
infected blood. 
Pregnant 
women with 
chronic hepatitis 
C are 

generally asymptomatic during pregnancy, although they are at increased risk for 
gestational diabetes, cholestasis, and preterm delivery. Patients with chronic HCV 
infection are also at risk for cirrhosis. Acute viral hepatitis can be life threatening, 
especially in a patient with pre-existing chronic viral hepatitis. Therefore, all patients with 
chronic HCV should be immunized against hepatitis A and B if they are not already 
immune. The inactivated (killed) hepatitis A and B vaccines are both safe to administer 
during pregnancy. 



………….. 

Breastfeeding does not increase the risk of HCV transmission to the neonate.  The 
American College of Obstetricians and Gynecologists and the American Academy of 
Pediatrics support routine breastfeeding by HCV-infected mothers.  Breastfeeding should 
be suspended only if the nipple area is actively bleeding. 

A combination of interferon-α and ribavirin is used for the treatment of nonpregnant 
patients with chronic hepatitis C and compensated liver disease.  However, ribavirin is 
highly teratogenic, and there is insufficient data to determine the safety of interferon-α 
during pregnancy. 

The incidence of vertical transmission of HCV is ~2%-5%.  Factors which increase the 
overall risk of vertical transmission are HIV co-infection and a high HCV viral load.  A 
cesarean delivery does not decrease the risk of vertical transmission, likely because most 
vertical transmission occurs in the late third trimester prior to delivery. 

Risk factors for sexual transmission include practices that increase risk for microtrauma 
and blood exposure (eg, men who have sex with men, multiple partners, HIV co-
infection).  However, barrier precautions are not necessary for monogamous 
serodiscordant couples as the risk for sexually-transmitted HCV infection is <0.1% in 
this population. 

SYPHILIS Treponema pallidum readily crosses the placenta and is associated with many adverse 
fetal outcomes, including intrauterine growth restriction, fetal death, and congenital 
infection.  All pregnant women should be screened for syphilis at their first prenatal 
visit as treatment effectively reduces fetal risk.  Screening may be done with either a 
nontreponemal test (eg, VDRL) or treponemal-specific test (eg, fluorescent treponemal 
antibody absorption), but a positive test result requires confirmation (with the other test 
type) as the rate of false positives is high. 

Pregnant patients with syphilis require treatment with penicillin as alternate antibiotic 
choices are ineffective, contraindicated, or have limited data in pregnancy.  Patients 
with penicillin allergy should have a penicillin skin test to evaluate for the presence of an 
IgE-mediated response.  If the test is positive, patients are desensitized to penicillin prior 
to receiving treatment with intramuscular penicillin G benzathine. 

……… 

T pallidium is often macrolide-resistant. 

Ciprofloxacin is not an effective antibiotic for the treatment of syphilis. 

Nonpregnant patients with penicillin allergy are typically given doxycycline to treat early 
syphilis.  However, doxycycline is contraindicated in pregnancy due to issues with fetal 
bone growth. 

 

 
 

 



HEMATOLOGY & ONCOLOGY 
RHESUS 

ALLOIMMUNIZATI
ON 

O-negative blood type indicates that a patient is Rh negative, and the anti-D antibody 
titer of 1:32 reflects that she is alloimmunized (ie, sensitized).  Alloimmunization occurs 
when the mother is Rh negative and has an Rh-positive fetus.  A history of placental 
abruption in a prior pregnancy, put her at risk for alloimmunization.  To prevent the 
maternal immune system from developing anti-D antibodies, anti-D immune globulin is 
first administered at 28 weeks gestation and repeated within 72 hours of delivery. 

A standard dose of 300 µg at 28 weeks gestation can usually prevent 
alloimmunization.  However, ~50% of Rh-negative women will need a higher dose after 
delivery, placental abruption, or procedures. The Kleihauer-Betke (KB) test is commonly 
used to determine the dose.  RBCs from the maternal circulation are fixed on a slide. The 
slide is exposed to an acidic solution and adult hemoglobin lyses, leaving "ghost" 
cells.  The dose of anti-D immune globulin is calculated from the percentage of remaining 
fetal hemoglobin. 

………………….. 



The standard dose of anti-D immune globulin at 28 weeks gestation in an uncomplicated 
pregnancy is usually adequate as the risk of alloimmunization is very low before this 
time.  However, if the patient developed placental abruption earlier in pregnancy, the KB 
test should be performed to determine whether a higher dose is indicated.  Other 
indications for anti-D immune globulin include amniocentesis, chorionic villus sampling 
(CVS), and external cephalic version (ECV). 

Prophylaxis between pregnancies is rarely necessary.  It is possible but uncommon for 
sensitization to occur from inadvertent intravenous transfusion of Rh-positive blood due 
to routine blood bank cross-matching.  Sensitization could also occur during an 
unrecognized spontaneous abortion of an Rh-positive fetus, but most women would 
experience bleeding. 

Delayed administration of anti-D immune globulin after 72 hours postpartum may allow 
sensitization to occur.   

BLOOD 
TRANSFUSION Immunologic blood transfusion reactions 

Transfusion 
reaction 

Onset* Cause Key features 

Anaphylactic 

Within 
seconds 

to 
minutes 

Recipient anti-
IgA antibodies 

directed 
against donor 

blood IgA 

• Angioedema, 
hypotension, respiratory 
distress (RD)/wheezing, 
shock 

• IgA deficient recipient 

Acute 
hemolytic 

Within 
1 hr 

ABO 
incompatibilit

y (often 
clerical error) 

• Fever, flank pain, 
hemoglobinuria 

• Disseminated 
intravascular coagulation 
(DIC) 

• Positive Coombs test 

Febrile 
nonhemolytic

 (most 
common 
reaction) 

Within 
1-6 hr 

Cytokine 
accumulation 
during blood 

storage 

• Fever & chills 

Urticarial 
Within 
2-3 hr 

Recipient IgE 
against blood 

product 
component 

• Urticaria 



Transfusion-
related acute 

lung injury 
(TRALI) 

Within 
6 hr 

Donor anti-
leukocyte 
antibodies 

• Respiratory distress (RD)  
• Noncardiogenic 

pulmonary edema with 
bilateral pulmonary 
infiltrates 

Delayed 
hemolytic 

Within 
days to 
weeks 

Anamnestic 
antibody 
response 

• Often asymptomatic 
• Laboratory evidence of 

hemolytic anemia 
• Positive Coombs test, 

positive new antibody 
screen 

Graft versus 
host (GVHD) 

Within 
weeks 

Donor T-
lymphocytes 

• Rash, fever, 
gastrointestinal 
symptoms, pancytopenia 

*Time after transfusion initiation. 

A patient has heavy menses leading to a critically low hemoglobin, for which she received 
IV estrogen (sometimes used for acute AUB) and packed red blood cell (pRBC) 
transfusions. She then developed dyspnea, fever, and hemoglobinuria a few minutes 
after receiving her second pRBC transfusion. This presentation is most consistent with 
an acute hemolytic transfusion reaction (AHTR), a rare but life-threatening reaction 
often caused by the transfusion of mismatched blood (ie, ABO incompatibility), 
secondary to clerical error. Pathogenesis involves the reaction of recipient antibodies 
with donor blood antigens, causing complement fixation and intravascular hemolysis. 

Within an hour after transfusion initiation, patients classically develop fever, 
chills, hemoglobinuria (ie, dark urine due to hemolysis), and flank pain.  Pain at the IV 
insertion site and hypotension are also common.  Patients may feel anxious or short of 
breath, but oxygen saturation and lung sounds are typically normal.  Severe cases may 
progress to acute renal failure (ARF; eg, oliguria, anuria) or disseminated intravascular 
coagulation (DIC; eg, oozing from the IV insertion site). 

AHTR is a medical emergency.  The first step in management is immediate cessation of 
the transfusion.  Aggressive hydration with IV normal saline is indicated for 
hemodynamic stabilization and prevention of renal injury.  In addition to hydration, 
supportive care measures (eg, supplemental oxygen, vasopressors) may be 
required.  Extensive workup, including laboratory evaluation to exclude other causes of 
hemolysis and attempts at identifying clerical errors (to ensure no other patients were 
affected), should be performed. 

…………………… 

Epinephrine is the treatment for anaphylactic transfusion reaction, which causes 
angioedema, hypotension, and respiratory distress (eg, wheezing) within minutes after 



transfusion initiation.  In rare cases, anaphylactic reactions can occur with IV estrogen 
administration.  However, fever and dark urine are not associated with anaphylaxis. 

Diuresis with IV furosemide is indicated for transfusion-associated circulatory overload 
(TACO), which presents with respiratory distress (RD) and tachycardia. Unlike AHTR, 
patients are typically hypoxic, hypERensive, and afebrile. 

Oral diphenhydramine is used for urticarial transfusion reaction, characterized by 
normal vital signs and the development of hives within 2-3 hours after transfusion 
initiation.   

Acute hemolytic transfusion reaction (AHTR) 

Pathogenesis 
• ABO incompatibility 
• Intravascular hemolysis 

Clinical findings 
• Onset within minutes to 24 hours of transfusion 
• Fever, chills, hypotension 
• Hemoglobinuria, flank pain 

Laboratory findings 
• Positive direct Coombs test 
• Hemolysis (eg, ↑LDH, ↑indirect bilirubin) 

Complications 
• Acute renal failure (ARF) 
• Disseminated intravascular coagulation (DIC) 

LDH = lactate dehydrogenase. 



A presentation of fever, flank pain, and dark red urine 10 minutes after transfusion is 
consistent with acute hemolytic transfusion reaction (AHTR), a rare but potentially fatal 
reaction due to transfusion of mismatched blood (eg, ABO incompatibility). The most 
common etiology is clerical error (eg, patient misidentification). 

AHTR typically occurs within minutes to hours of transfusion due to host antibodies 
attacking donor blood antigens.  The result is massive RBC destruction (ie, intravascular 
hemolysis), which leads to toxic hemoglobin buildup in the kidney, renal tubular cell 
injury, and subsequent acute renal failure (ARF).  Therefore, findings that raise 
suspicion for AHTR include flank pain and dark red urine (ie, hemoglobinuria) as well 
as fever, tachycardia, and hypotension (due to inflammatory cytokine release) shortly 
following a transfusion.  Patients may also have elevated lactate dehydrogenase (LDH) 
levels (from hemolysis) and disseminated intravascular coagulation (DIC; eg, oozing 
intravenous site). 

Diagnosis of AHTR is with a positive direct Coombs test, reflecting antibody-coated 
RBCs.  Management includes immediate cessation of transfusion, aggressive IV fluid 
administration, and supportive care. 

……………………… 

Blood culture and antibiotics are indicated for a transfusion-transmitted bacterial 
infection (TTBI) or for urinary tract infection (UTI), which can present with fever, 
tachycardia, and hypotension. However, TTBI typically develops over hours (not 
minutes), and flank pain and hemoglobinuria are usually not present. UTI can cause flank 
pain (eg, pyelonephritis) and hematuria, but AHTR is a much more likely explanation of 
sudden-onset hypotension and acute DIC within minutes of a transfusion. 



Cystoscopy and renal ultrasound can identify a urinary tract obstruction or renal mass, 
which may present with flank pain and dark red urine.   

IgA levels are measured in patients with a suspected anaphylactic transfusion reaction, 
which typically presents within seconds to minutes of transfusion initiation.  Patients 
with this reaction have angioedema and respiratory distress, which are not seen in AHTR 
patients. 

ABO 
INCOMPATABILITY 

ABO hemolytic disease 

Risk factors 
• Infants with blood types A or B born to a mother with 

blood type O 

Clinical 
features 

• Jaundice within 24 hours of birth 
• Anemia 
• ↑ Reticulocyte count 
• Hyperbilirubinemia 
• Positive Coombs test 

Management 

• Serial bilirubin levels, oral hydration & phototherapy 
for most neonates 

• Exchange transfusion for severe 
anemia/hyperbilirubinemia 

A patient with blood group O, whose husband is blood group AB, will bear a child with 
either blood group A or B.  In these situations of ABO incompatibility, signs of hemolytic 
disease are typically mild and apparent only in approximately one-third of 
infants. Affected infants are usually asymptomatic or mildly anemic at birth; within the 
first 24 hours of life they may develop jaundice (eg, hyperbilirubinemia), which typically 
responds to phototherapy. 

A pregnant woman's immune system is not depressed overall; interaction between the 
innate (eg, neutrophils, macrophages) and adaptive (eg, antibodies) immune systems 
allows for an appropriate response at the fetal-maternal interface.  Exposure to the A 
and B antigens of the fetus does provoke an IgM response during pregnancy, but these 
antibodies are large pentamers that cannot cross the placenta.  However, patients with 
blood group O are exposed to A and B antigens early in life (from exposure to A- and B-
like antigens present in food, bacteria, and viruses) and produce antibodies to these 
antigens.  By the time a woman with blood group O becomes pregnant, she already has 
anti-A and anti-B IgG antibodies that cross the placenta; therefore, ABO incompatibility 
can affect a first pregnancy. 

………………… 

Antibodies against A and B are hemolytic.  However, in addition to red blood cells, A and 
B antigens are present on the cells of all other fetal tissues.  The reaction of the anti-A 
and anti-B antibodies with the antigens on these other cells neutralizes the antibody 
response, leading to a much milder form of hemolytic disease. 



THROMBOCYTOPE
NIA 

This patient has mild thrombocytopenia with no associated symptoms (eg, bruising, 
mucocutaneous bleeding), no personal/family history of bleeding diathesis, and no 
abnormal physical examination findings.  Peripheral blood smear reveals large clumps of 
platelets.  This presentation raises suspicion for pseudothrombocytopenia. 

Pseudothrombocytopenia is a laboratory error caused by platelet aggregation in 
vitro.  Most cases are due to incompletely mixed blood samples or the presence of serum 
antibodies to ethylenediaminetetraacetic acid (EDTA), an anticoagulant used in 
hematologic testing.  The error is generally identified when a patient with mild 
thrombocytopenia has peripheral blood smear evidence of large clumps of platelets. 
Drawing blood samples in tubes with a non-EDTA anticoagulant (eg, heparin, sodium 
citrate) normalizes the automated platelet count and confirms the diagnosis.  Because 
patients with pseudothrombocytopenia do not have true thrombocytopenia, they do not 
require intervention or monitoring. 

………………… 

Gestational thrombocytopenia is the most common cause (MCC) of thrombocytopenia 
during pregnancy.  It is generally mild and does not cause maternal or fetal 
morbidity.  However, gestational thrombocytopenia usually arises in the second half of 
the pregnancy (>20 weeks), and peripheral blood smear would reveal a paucity of 
platelets (not platelet clumping). 

Glanzmann thrombasthenia is an autosomal recessive (AR) disorder associated with 
impaired platelet aggregation.  Patients generally have a history of mucocutaneous 
bleeding, normal platelet counts, and no platelet clumping on peripheral blood smear. 



Idiopathic thrombocytopenic purpura (ITP), which is approximately tenfold more 
common in pregnant women than in the general population, usually presents with mild 
thrombocytopenia.  Patients are often asymptomatic and have no history of bleeding 
disorder.  However, peripheral blood smear would show a paucity of platelets, not 
platelet clumping. 

 Vitamin B12 deficiency can 
occasionally cause mild 
thrombocytopenia and 
leukopenia.  However, 
peripheral blood smear usually 
shows hypersegmented 
neutrophils and macrocytic 
anemia; platelet clumping 
would not be seen. 

Von Willebrand disease is the 
most common inherited 
bleeding disorder.  It is marked 
by a defect in platelet 
aggregation due to a 

deficiency of von Willebrand factor.  Most cases are asymptomatic, and patients have 
normal platelet counts and peripheral smears. 

RENAL, URINARY SYSTEM, & ELECTROLYTES 
URINARY 

INCONTINENCE 

Loss of urine with increased intraabdominal pressure (eg, lifting, coughing, laughing) is 
due to stress urinary incontinence (SUI).  The bladder and urethra are normally 
maintained in the appropriate anatomic position by the pelvic floor (levator ani) 
muscles.  Patients develop SUI from pelvic floor muscle weakness due to chronic 
pressure or injury to these muscles; this often occurs in multiparous women with 
multiple vaginal deliveries (particularly those complicated by fetal 
macrosomia).  Chronic pelvic floor weakness can create urethral hypermobility, in which 

Stress urinary incontinence (SUI) 

Physiology 
• Urethral hypermobility 
• Intrinsic sphincteric deficiency 

Symptoms 
• Leakage with Valsalva (eg, coughing, sneezing, laughing, 

intercourse) 

Risk factors 
• Pregnancy (especially vaginal delivery) 
• Obesity 
• Chronic high-impact exercise 

Treatment 

• Pelvic floor muscle (Kegel) exercises 
• Lifestyle modifications (weight loss) 
• Continence pessary 
• Midurethral sling procedure 



the urethra moves improperly and is unable to fully compress against the anterior 
vaginal wall during times of increased intraabdominal pressure (eg, Valsalva maneuver). 

Therefore, first-line treatment of SUI is pelvic floor muscle (Kegel) exercises, which 
strengthen and stabilize the pelvic musculature.  The strengthened pelvic musculature 
provides a base for urethral compression and suppresses bladder contractions, 
improving incontinence.  A continence pessary may be used in conjunction with Kegel 
exercises, and a midurethral sling procedure may be performed for those who desire 
surgical management or do not respond to conservative therapy. 

………. 

Antimuscarinics and timed voiding treat urgency incontinence (ie, overactive bladder), in 
which bladder spasms cause a sudden urge to void that is followed by an immediate loss 
of urine.  Antimuscarinics (eg, oxybutynin) inhibit the bladder smooth muscle, thereby 
preventing bladder spasms and promoting bladder relaxation.  Timed voiding involves 
scheduling bathroom breaks based on planned time intervals rather than sense of 
urgency, with subsequent increases in time between voids to increase bladder capacity. 

Cholinergic therapy (eg, bethanechol) stimulates muscarinic receptors, which increase 
bladder contractility and help treat overflow incontinence due to urinary retention (eg, 
neurogenic bladder).  Overflow incontinence typically causes constant dribbling of urine; 
not leaking with intraabdominal pressure increase (eg, lifting, coughing). 

Vaginal estrogen can be used to treat the genitourinary syndrome of menopause, which 
may cause urinary incontinence due to vulvovaginal atrophy from decreased estrogen. 

ASB 
Asymptomatic bacteriuria 

Definition • ≥100,000 CFU/mL bacteria 

Risk factors 
• Pregestational diabetes mellitus (GDM) 
• History of urinary tract infection (UTI) 
• Multiparity 

Common pathogens 

• E coli (most common) 
• Klebsiella 
• Enterobacter 
• Group B Streptococcus 

First-line treatment 

• Cephalexin 
• Amoxicillin-clavulanate 
• Nitrofurantoin 
• Fosfomycin 

CFU = colony-forming units. 

Asymptomatic bacteriuria (ASB) is the growth of ≥100,000 (105) colony-forming units/mL 
of a single bacteria in a clean-catch urine specimen from a patient with no UTI symptoms 
(eg, dysuria, urinary frequency).  In pregnancy, increased progesterone levels cause 



smooth muscle relaxation and ureteral dilation.  Because of these physiologic changes, 
pregnant women with untreated ASB are at increased risk for acute pyelonephritis and 
subsequent complications, including acute respiratory distress syndrome (ARDS) and 
preterm labor and delivery. 

Because of the risks of pyelonephritis in pregnancy, all women require urine culture 
screening for ASB at the initial prenatal visit.  The most common associated pathogen 
is E coli.  Pregnant women with ASB require antibiotic therapy; first-line antibiotics 
include cephalexin, amoxicillin-clavulanate, or nitrofurantoin.  As a test of cure, a repeat 
urine culture is performed after antibiotic treatment due to the risk of persistent or 
recurrent bacteriuria. 

………. 

Amniotic fluid embolism causes acute cardiovascular collapse and most commonly 
occurs during labor or shortly after delivery, particularly with a cesarean or operative 
vaginal delivery.  It is not associated with ASB. 

First-stage labor protraction may be due to inadequate uterine contractions, 
cephalopelvic disproportion (CPD), or fetal macrosomia. 

Renal calculi Nephrolithiasis typically occurs 
during the second and third 
trimesters (T2 and T3) because 
pregnancy causes progesterone-
induced urinary stasis and increases 
urinary calcium excretion. As the 
stone travels the course of the 
ureter, it causes intermittent 
obstruction (eg, intermittent flank 
pain that radiates to the groin) and 
epithelial damage (eg, hematuria). 
Some patients develop irregular 
contractions due to the proximity of 
the uterus to the inflamed ureter. 

Most patients with suspected 
nephrolithiasis undergo CT scan of 
the abdomen and pelvis; however, 
during pregnancy, this imaging may 

expose the fetus to radiation. Although the highest risk of fetal injury is in the first 
trimester, radiation should be limited throughout pregnancy to avoid fetal complications 
(eg, microcephaly, growth restriction).  Therefore, pregnant women with suspected 
nephrolithiasis undergo ultrasound of the kidney and ureters because of the low risk of 
fetal radiation exposure. 

Treatment is supportive (eg, pain control, hydration) because most stones pass 
spontaneously.  Patients with complicated nephrolithiasis (eg, sepsis, obstruction) may 
require additional management with cystoscopy and possible stent placement. 

……. 



CT scans are relatively contraindicated in pregnancy because of the risk of fetal radiation 
exposure.  Limited low-dose CT scans may be considered in the second and third 
trimesters if safer imaging modalities (eg, ultrasound, MRI) are nondiagnostic. 

Laparotomy and cesarean delivery are performed in patients with possible abruptio 
placentae or uterine rupture (ie, uterine tenderness, fetal distress). 

Urinary tract 
obstruction 

Postoperative, unilateral back pain; nausea with vomiting; and costovertebral angle 
tenderness are most likely due to hydronephrosis from ureteral injury.  Gynecologic 
surgery, particularly hysterectomy, has the highest risk for iatrogenic ureteral injury due 
to the proximity of the ureters to the pelvic organs, particularly the uterine artery.  Risk 
of ureteral injury increases in patients with obesity, distorted pelvic architecture from 
malignancy, or prior pelvic surgery (eg, cesarean delivery). 

Ureteral injury most commonly occurs due to accidental suturing of the ureter during 
uterine artery ligation or vaginal cuff closure, which can cause partial or complete 
ureteral obstruction.  Patients with ureteral obstruction develop hydronephrosis; 
however, symptoms can be masked initially by postoperative pain medications.  With 
continued obstruction, patients have nonradiating back pain and costovertebral angle 
tenderness.  Because only 1 ureter is affected, patients typically have normal renal 
function (eg, normal creatinine and urinalysis); however, irreversible renal damage can 
occur if the obstruction is untreated.  Diagnosis can be made by renal ultrasound.   

Treatment is surgical correction of the obstruction (eg, suture removal). 

………. 

(Choice A)  Acute pyelonephritis may present with costovertebral angle tenderness, and 
it is a complication of recent Foley catheter use.  However, patients with pyelonephritis 
typically have fever, chills, and an abnormal urinalysis (eg, bacteria, red and white blood 
cells). 

(Choice C)  Nephrolithiasis can present with unilateral back pain and nausea/vomiting; 
however, patients typically have pain that radiates to the groin and microscopic 
hematuria on urinalysis, making this diagnosis less likely. 

(Choices D and E)  Renal vein thrombosis and subsequent unilateral renal infarction can 
occur in patients in a hypercoagulable state (eg, malignancy).  In acute cases, patients 
can develop back pain and costovertebral angle tenderness; however, these patients 
typically have hematuria.  Unilateral ureteral injury is the more likely diagnosis in this 
patient given her progressively worsening back pain beginning immediately after surgery. 

URINARY 
RETENTION 

Postpartum urinary retention (PPUR) 

Risk factors 

• Primiparity 
• Regional neuraxial anesthesia 
• Operative vaginal delivery 
• Perineal injury (e.g., episiotomy) 
• Cesarean delivery 



Clinical 
features 

• Small-volume voids or inability to void 
• Incomplete bladder emptying 
• Dribbling of urine 

Management 
• Self-limited condition 
• Intermittent catheterization 

Postpartum urinary retention is the inability to void ≥6 hours after vaginal delivery (or 
≥6 hours after catheter removal following cesarean delivery).  Risk factors include 
primiparity, regional neuraxial anesthesia (eg, epidural anesthesia), and pudendal nerve 
injury from prolonged labor (perineal stretching and swelling). The combination results 
in an inability to sense the need to void, loss of the micturition reflex, bladder atony (eg, 
palpably overdistended bladder with suprapubic fullness and tenderness), and urinary 
retention. Overflow incontinence (eg, involuntary dribbling of urine) can occur due to 
bladder pressure rising above urethral pressure. 

Urethral catheterization is required for both diagnosis and treatment, particularly in 
patients who are unable to void.  A postvoid residual volume of ≥150 mL is consistent 
with urinary retention.  Urethral catheterization decompresses the bladder, preventing 
upper urinary tract damage from urine reflux or increased pressure.  Symptoms are self-
limited, and most patients regain bladder function after catheterization. 

……. 

Antibiotics are administered if the patient has clinical features of a urinary tract infection 
(UTI), including suprapubic tenderness (as in PPUR).  However, patients with a UTI also 
typically have fever and urinary frequency, but not urinary retention. 

Oxybutynin, an anticholinergic, inhibits smooth muscle contractions, promoting bladder 
relaxation in the treatment of overactive bladder (ie, urgency due to detrusor spasm).  

Suprapubic catheter placement is a more invasive procedure and is therefore typically 
performed only when urethral catheterization is contraindicated (eg, urethral injury or 
stricture).  A recent urethral catheterization suggests absence of stricture. 

URETER INJURY Abdominal distension and large amount of intraabdominal fluid in a postoperative 
patient can be due to uroperitoneum (ie, urine within the peritoneal cavity).  In patients 
who have undergone gynecologic surgery (eg, hysterectomy), particularly those with 
distorted pelvic anatomy (eg, endometriosis, prior surgery), the most likely cause is from 
a unilateral ureteral laceration.  The ureter is vulnerable to injury during gynecologic 
procedures due to its proximity to the ovarian vessels (in the 
infundibulopelvic/suspensory ligament) and uterine vessels (near the cervix). 

Most ureteral injuries are identified during surgery but missed cases can present up to 2 
weeks postoperatively as the damaged ureter drains urine directly into the abdomen, 
resulting in a large volume of intraabdominal fluid and subsequent abdominal 
distension (eg, diffuse pain, bloating).  As the urine continuously fills the abdomen, it can 
overflow through the vagina apex and result in a watery vaginal discharge.  The caustic 
effects of the urine may cause signs of peritoneal inflammation (eg, fever, nausea, 
abdominal pain).  Patients with a unilateral ureteral injury often have regular voiding 



and normal serum creatinine and urinalysis because the contralateral kidney and ureter 
continue to function normally.   

Diagnosis is typically with CT urography and treatment is surgical repair. 

……… 

Intraabdominal abscess can present postoperatively with fever and abdominopelvic pain; 
however, patients typically also have leukocytosis and complex-appearing 
intraabdominal fluid with internal echoes (eg, debris, loculations). 

Small bowel obstruction is relatively common after intraabdominal surgery; it can cause 
nausea, vomiting, abdominal pain, and distension because the bowel becomes dilated 
and inflamed proximal to the obstruction site.  This diagnosis is unlikely in a patient who 
is passing flatus. 

Vaginal cuff dehiscence may present after hysterectomy with increased watery vaginal 
discharge (from peritoneal fluid leaking through the defect).  

DIABETIC 
NEPHROPATHY 

A patient with type 1 diabetes mellitus has proteinuria and an elevated creatinine level 
at 14 weeks gestation; this presentation suggests diabetic nephropathy. The 
development of significant proteinuria (>300 mg/day; 1+ protein) prior to 20 weeks 
gestation suggests underlying renal disease that was likely present preconception.  In 
diabetic nephropathy, chronic hyperglycemia causes dilation of renal afferent arterioles 
and constriction of efferent arterioles, resulting in glomerular hyperfiltration.  Structural 
and functional changes in the glomerular basement membrane (GBM) and podocytes 
lead to loss of albumin in the urine (microalbuminuria). 

During normal pregnancy, renal perfusion and glomerular filtration rates increase by as 
much as 50%, and the GBM becomes more permeable to proteins.  Therefore, patients 
with diabetic nephropathy are at risk for acceleration of their renal disease during 
pregnancy (worsening albuminuria, elevated creatinine) due to the combined effects on 
the kidney.  This risk is particularly high in those with an elevated creatinine at 
baseline.  Hypertension is a common complication of diabetic nephropathy due to 
excess sodium retention and activation of the renin-angiotensin-aldosterone system 
(RAAS). 

…….. 

Gestational hypertension causes new-onset hypertension but does not cause proteinuria 
and occurs exclusively at ≥20 weeks gestation. 

Normal pregnancy can cause trace proteinuria, but creatinine is expected to decline, not 
increase.  In addition, blood pressure typically declines in early pregnancy; the presence 
of hypertension indicates underlying pathology. 

Preeclampsia causes new-onset hypertension and proteinuria but also occurs exclusively 
at ≥20 weeks gestation.  It may also be accompanied by evidence of end-organ 
dysfunction (eg, elevated transaminases, thrombocytopenia). 

Renal artery stenosis (RAS) due to fibromuscular dysplasia (FMD) is a rare cause of 
hypertension in women of childbearing age but typically does not result in acute kidney 



injury unless ACE inhibitors or diuretics are administered; marked proteinuria is 
uncommon. 

RHEUMATOLOGY/ORTHOPEDICS & SPORTS 
CARPAL TUNNEL 

SYNDROME 
Carpal tunnel syndrome 

Risk factors 

• Obesity 
• Pregnancy 
• Diabetes 
• Hypothyroidism 
• Rheumatoid arthritis (Secondary amyloidosis) 
• End-stage renal disease (ESRD)/hemodialysis 

Clinical 
presentation 

• Pain & paresthesia in median nerve distribution 
(first 3½ digits) 

• Positive Phalen test & Tinel sign 
• Severe disease: weakness of thumb abduction & 

opposition, atrophy of thenar eminence 

Confirmatory test • Nerve conduction studies (NCS) 

Treatment 
• Wrist splinting 
• Glucocorticoid injection 
• Surgery for severe or refractory symptoms 

Carpal tunnel syndrome (CTS) is caused by compression of the median nerve where it 
passes under the transverse carpal ligament (flexor retinaculum) in the wrist, and is 
common in the third trimester of pregnancy due to hormonal changes and edema in the 
tunnel. The diagnosis is typically made on clinical grounds; maneuvers that increase 

compression of the 
nerve (eg, Phalen 
test, Tinel sign) can 
reproduce the 
symptoms and 
clarify the 
diagnosis. 

Most patients with 
mild CTS respond to 
conservative 
measures, 
including nocturnal 
wrist 
splinting.  Splinting 

holds the wrist in a neutral position and prevents excessive flexion during sleep, 
lowering pressure within the tunnel. In most cases, CTS resolves spontaneously after 
childbirth, and additional treatment is often not necessary. 



…………………….. 

Acetaminophen is safe for use in pregnancy and may provide transient relief of 
pain.  However, it would not address the underlying pathology of the disorder or provide 
long-term relief.  NSAIDs (eg, ibuprofen) at best provide only transient relief and are 
generally avoided in pregnancy. 

Local glucocorticoid injection is safe and effective in pregnancy but is not required if 
splinting is effective (oral glucocorticoids are less effective and generally avoided in 
pregnancy).  Surgical intervention can be considered during pregnancy for patients with 
severe symptoms (eg, motor weakness, thenar atrophy); it is not indicated for patients 
with mild to moderate symptoms that can be managed with conservative measures and 
will likely resolve after delivery. 

Wrist splinting is safe and effective during pregnancy, and is unlikely to cause fetal harm; 
treatment need not be delayed until after delivery. 

OSTEOPOROSIS 
Osteoporosis risk factors 

Nonmodifiable Modifiable 

• Advanced age 
• Postmenopausal (PoMP) 
• Low body weight  
• White or Asian ethnicity 
• Malabsorption disorders 
• HypERcortisolism (HrC), 

hypERthyroidism (HrT), 
hypERparathyroidism (HrPTH) 

• Inflammatory disorders (eg, 
rheumatoid arthritis [RA]) 

• Chronic liver or renal disease (CKD 
or CLD) 

• Smoking 
• Excessive alcohol intake 
• Sedentary lifestyle 
• Medications (eg, glucocorticoids, 

anticonvulsants) 
• Vitamin D deficiency, 

inadequate calcium intake 
• Estrogen deficiency (eg, 

premature menopause, 
hysterectomy/ 
oophorectomy) 

Osteoporosis is characterized by low bone mass and skeletal disruption, and leads to 
increased risk of fragility fractures (ie, fractures due to minimal trauma such as falls from 
a standing height). Major risk factors for osteoporosis include advanced age, 
postmenopausal status, and low body weight.  Significant modifiable risk factors include 
excessive alcohol intake and sedentary lifestyle.  Current smoking also raises the risk, 
although smoking cessation leads to stabilization of bone density over time and may 
reduce the risk of fracture. 

In patients with osteoporosis, the risk for fragility fracture can be estimated using 
the FRAX risk calculator.  The risk is highest in those with a prior history of fragility 
fracture; this patient acquired a rib fracture while coughing, which is considered a low-
trauma fracture.  This is both likely a result of osteoporosis and a risk factor for future 
bone fracture.   



Interventions to reduce the risk of fracture include weight-bearing exercise, non-weight-
bearing resistance exercise (ie, weight training; aka isometric/static exercise), adequate 

intake of calcium and vitamin D, and bisphosphonate therapy. 

………………. 

Excessive alcohol consumption (>2 drinks/day) is associated with an increased risk of 
fragility fracture. Moderate intake does not confer a significant risk. 

Moderate caffeine intake does not increase the risk of osteoporotic fracture, although 
heavy intake (>4 cups of coffee daily) may carry a small increase in risk. 

Low body weight (<58 kg [128 lb]) is associated with an increased risk of fracture, 
possibly due to a lower peak bone density.  

History of a hip fracture in a first-degree relative is predictive of fracture risk.  However, 
osteopenia is common in elderly women and alone is NOT a significant familial risk 
factor. 

A strict vegan diet (ie, no intake of any food products of animal origin) is associated with 
lower bone density.  However, it is not clear whether this is due to diet itself or to an 
increased risk of low body weight in individuals who consume a vegan diet.  Current 
evidence does not show a significant risk of fragility fracture in patients consuming a 
standard vegetarian diet who do not have low body weight. 

FRAX assessment tool 

The FRAX risk calculator is an online assessment tool developed by the World 
Health Organization (WHO) to estimate the 10-year risk of fracture in patients with 
osteopenia/osteoporosis. It is available at http://www.shef.ac.uk/FRAX/tool.jsp 

The following variables are included in estimating fracture risk: 
• Age 
• Sex 
• Weight 
• Height 
• Previous fracture history 
• Smoking status 
• Glucocorticoid use 
• Rheumatoid arthritis (RA) history 
• Secondary causes of osteoporosis 
• Alcohol use 
• Bone mineral density at the femoral neck 

CARDIOVASCULAR SYSTEM 
SECONDARY 

HYPERTENTION 
A patient has stage 2 hypertension, defined as systolic blood pressure ≥140 mm Hg 
and/or diastolic blood pressure ≥90 mm Hg.  Oral contraceptives (OCs) commonly cause 
a mild elevation in blood pressure and sometimes (in up to 5% of chronic users) can lead 
to overt hypertension.  The mechanism is unclear but is possibly due to an estrogen-
mediated increase in hepatic angiotensinogen synthesis or other effects on the renin-

http://www.shef.ac.uk/FRAX/tool.jsp


angiotensin system (RAAS).  The risk of hypertension increases with the duration of OC 
use and is elevated in those who have a family history of hypertension or who 
developed hypertension (HTN) during a previous pregnancy. 

The Centers for Disease Control and Prevention (CDC) recommends against the use of 
combination estrogen-progestin OCs (COCs) in women with HTN.  In patients whose HTN 
is caused by OC use, discontinuation can reduce blood pressure and often corrects the 
condition.  The physician should have a discussion with the patient about the benefit of 
stopping the OC, the risks of drug continuation, and alternate contraceptive methods. 

……………… 

If elevated blood pressure persists after OC discontinuation, lifestyle modification 
and/or medication (eg, low-dose thiazide diuretic) may be required. 

Renovascular hypertension and fibromuscular dysplasia (FMD) are uncommon causes of 
HTN; therefore, routine CTA of the abdomen is not recommended. Investigation for 
secondary causes of HTN is considered for patients with more severe or refractory 
hypertension or with other signs of renovascular disease (eg, acute kidney injury [AKI] 
after initiation of an ACE inhibitor, recurrent flash pulmonary edema). 

MITRAL STENOSIS A patient’s clinical presentation of cough, progressive dyspnea, and orthopnea is 
consistent with pulmonary edema with rapid decompensation due to development of 
new atrial fibrillation (AF) with rapid ventricular response (RVR).  Her history of recurrent 
sore throat and origin from a country with high incidence of rheumatic heart disease 
(India) make rheumatic mitral stenosis (MS) the most likely diagnosis. 

Rheumatic mitral stenosis is an insidious progressive disease, and patients can remain 
asymptomatic for several years.  During pregnancy, physiologic increases in heart rate 
(HR) and blood volume raise the transmitral gradient and left atrial pressure (at rest and 
during exercise). These changes often precipitate symptoms of fatigue, exercise 
intolerance, or dyspnea in previously asymptomatic patients with rheumatic mitral 
stenosis. These patients are also at increased risk of developing AF. The loss of an 
effective "atrial kick" and decrease in diastolic filling times seen with AF and RVR (ie, 
pulse >100/min) further increases left atrial pressure, with dramatic worsening of 
pulmonary congestion and pulmonary edema. 

………………… 

Aortic insufficiency can result from rheumatic heart disease and present with heart 
failure and AF, but it is less common than mitral stenosis in women of childbearing age. 

Constrictive pericarditis presents as predominant right heart failure with elevated 
jugular venous pressure (JVP), hepatomegaly, ascites, and peripheral edema. Symptoms 
can be exacerbated during pregnancy due to increased blood volume and hypervolemia. 

Hypertrophic cardiomyopathy (HCM) is an autosomal dominant disorder of cardiac 
sarcomere characterized by asymmetric left ventricular hypertrophy. Symptoms are 
attributed to dynamic left ventricular outflow tract (LVOT) obstruction, and dehydration 
and hypovolemia worsen LVOT obstruction and symptoms.  Conversely, hypervolemia 
with pregnancy would be expected to reduce symptoms attributed to LVOT 



obstruction. HCM should be distinguished from hypertrophy due to other cardiovascular 
heart diseases (eg, HTN, valvular, ischemic). 

Myocardial infarction (MI) is unlikely in a young woman with no other risk factors for 
coronary artery disease (CAD) and with an ECG showing no ischemic changes. 

Peripartum cardiomyopathy (PPCM) causes rapid-onset systolic heart failure (SHF; 
fatigue, dyspnea, cough, pedal edema) at >36 weeks gestation or the early puerperium. 
This patient's medical and social history and symptom onset before 36 weeks gestation 
makes mitral stenosis more likely than PPCM.  Also, AF with RVR is relatively rare in 
PPCM. 

PREECLAMPSIA 
Antihypertensives during pregnancy 

First line 

• Beta blockers (labetalol) 
• Calcium channel blockers (CCB; nifedipine) 
• Hydralazine 
• Methyldopa 

Second line 
• Clonidine 
• Thiazide diuretics 

Contraindicated 

• ACE inhibitors (ACEIs) 
• Angiotensin II receptor blockers (ARBs) 
• Direct renin inhibitors (DRA) 
• Nitroprusside 
• Mineralocorticoid receptor antagonists 

(spironolactone) 
• Loop diuretics (relative contraindication) 

In a woman who has gestational hypertension.  The choice of antihypertensive therapy 
during pregnancy must take into account effects on the patient, effect on the course of 
the pregnancy, and potential teratogenic effects on the fetus.  Recommended 
antihypertensives during pregnancy include beta blockers (especially labetalol) 
and methyldopa.  Hydralazine and calcium channel blockers are acceptable alternate 
therapies. 

………………… 

Furosemide, a loop diuretic, is relatively contraindicated in pregnancy.  Thiazide diuretics 
are probably acceptable in pregnancy but are not preferred.  In general, volume 
depletion should be avoided in pregnant patients. 

Both angiotensin-converting enzyme inhibitors and angiotensin receptor blockers are 
contraindicated throughout pregnancy due to teratogenicity, risk of oligohydramnios, 
and possible damage to fetal kidneys.  Aldosterone antagonists are also contraindicated 
in pregnancy. 
 
 



PULMONARY & CRITICAL CARE 
AMNIOTIC FLUID 

EMBOLISM 
Amniotic fluid embolism (AFE) 

Risk factors 

• Advanced maternal age 
• Gravida >5 (live births or stillbirths) 
• Cesarean or instrumental delivery 
• Placenta previa or abruption 
• Preeclampsia 

Clinical 
presentation 

• Cardiogenic shock 
• Hypoxemic respiratory failure 
• Disseminated intravascular coagulopathy (DIC) 
• Coma or seizures 

Treatment 
• Respiratory & hemodynamic support 
• ± Transfusion 

Respiratory failure from amniotic fluid embolism syndrome (AFES) is a rare but 
catastrophic complication during pregnancy or shortly after delivery. Amniotic fluid can 
enter the maternal circulation through endocervical veins, placental insertion site, or 
areas of uterine trauma (eg, cesarean incision site). This leads to an inflammatory 
response causing vasospasm, cardiogenic shock, hypoxemic respiratory failure, and 
coagulopathy with disseminated intravascular coagulopathy (DIC). Hypoxia can lead 
to seizures and loss of consciousness. 

AFES is diagnosed clinically after excluding other causes of sudden postpartum 
cardiorespiratory failure (eg, eclampsia, peripartum cardiomyopathy, PE). Treatment is 
mainly supportive to correct the hypoxemia (eg, oxygen, intubation, mechanical 
ventilation) and hypotension (eg, vasopressors). 

Early recognition with respiratory and hemodynamic support can reduce maternal and 
fetal mortality, but survivors have a high incidence of neurological damage. If the patient 
did not improve with facemask ventilation he requires intubation with mechanical 
ventilation as the next step in improving the hypoxemia. 

………………… 

Abdominal ultrasound can assess for intraperitoneal bleeding, which can be due to 
uterine rupture in a multiparous patient such as this.  Although massive hemorrhage can 
cause hypotensive shock, this patient's rapid respiratory decompensation requires 
intubation for ventilatory support before performing ultrasound. 

Intramuscular or intravenous magnesium can prevent and treat eclamptic seizures. 
Although eclampsia can cause seizures in pregnancy, patients usually have hypertension.  

Furosemide can treat pulmonary edema and improve hypoxia due to fluid 
overload.  Although pulmonary edema does commonly occur with AFES, respiratory 
failure requires initial intubation and mechanical ventilation before further treatment 
with furosemide. 



Heparin anticoagulation is generally indicated for pulmonary thromboembolism, which 
can cause acute cardiopulmonary failure.  However, this patient's purpuric rash is 
concerning for DIC. Heparin should not be administered in a patient with significant 
bleeding or signs of platelet dysfunction.   

DERMATOLOGY 

VITILIGO 

This patient most likely has vitiligo, an acquired depigmentation disorder that occurs due 
to melanocyte destruction.  Although vitiligo typically has a more generalized 
distribution, a subset of patients have lesions that affect only the genital or oral 
mucosa.  Patients with vitiligo develop flat, hypopigmented macules with distinct 
borders that can expand and coalesce.  These lesions do not have overlying scaling or 
inflammation; therefore, patients are often asymptomatic (eg, normal vulvar 
architecture) and the vitiligo may be an incidental finding.  Although the etiology of 
vitiligo is unknown, it is likely partially immune-mediated, as it often occurs in those with 
a concomitant autoimmune disease (eg, type 1 diabetes mellitus, thyroid 
disorder).  Diagnosis is clinical, and treatment is dependent on disease severity and 
includes corticosteroids (which can stabilize disease progression) and phototherapy 
(which may help with repigmentation). 

…………… 



Discoid lupus erythematosus can cause areas of hypopigmentation; however, patients 
typically have associated well-circumscribed erythematous plaques with an overlying 
scale and surrounding inflammation. 

Patients with lichen planus have bright, glazed, red-purple plaques and papules with an 
overlying white, lacy pattern (ie, Wickham striae).  Individuals with lichen planus often 
have significant symptoms (eg, pruritus, pain, dyspareunia) but no associated 
hypopigmentation. 

Vulvar lichen sclerosus appears as hypopigmented skin with a thin, wrinkled 
appearance.  Patients are often symptomatic with associated pruritus.  In addition, 
lichenification and plaque formation obliterate the vulvar architecture and can cause 
vaginal introitus stenosis. 

Tinea versicolor is due to a fungal (eg, Malassezia) infection that can cause 
hypopigmented, coalescing, scaled macules.  Although these lesions are usually 
asymptomatic, they preferentially involve the trunk and upper extremities (rarely the 
vulva). 

Vulvar intraepithelial neoplasia (VIN) is due to chronic human papillomavirus infection 
and presents as either asymptomatic or pruritic lesions.  However, these lesions are 
typically raised and multifocal.  In addition, this diagnosis in unlikely in a patient with 
normal Pap testing since undergoing cervical conization (ie, no chronic human 
papillomavirus infection). 

NERVOUS SYSTEM 
ANESTHESIA During labor, epidural analgesia is the preferred method of pain control because it 

provides pain relief with minimal maternal and fetal sedation.  The epidural catheter is 
normally inserted into the epidural space to deliver a controlled, low-concentration, slow 
release of local anesthetic (eg, bupivacaine). 

However, the epidural catheter can sometimes be inadvertently inserted into the 
epidural vasculature, resulting in direct delivery of the anesthetic into the maternal 
circulation and rapid systemic drug absorption.  This causes local anesthetic systemic 
toxicity, which initially blocks inhibitory neural pathways to cause symptoms of CNS 
overactivity (eg, perioral numbness, metallic taste, tinnitus).  This CNS overactivity may 
develop into a generalized tonic-clonic seizure.  Cardiovascular sympathetic activation 
(eg, tachycardia, HTN) can follow with a risk of fulminant cardiovascular collapse. 

Management of local anesthetic systemic toxicity is with drug cessation, 
benzodiazepines (BZs) for seizure control, and supportive care. 

Eclampsia is a common cause of intrapartum seizure and can present with hypertension. 
Patients with eclampsia typically have headache, visual disturbances (eg, scotomata), 
and hyperreflexia with clonus. 

(Choice C)  An inadvertent spinal block can occur if the epidural catheter accidentally 
punctures the dura and local anesthetic is injected into the intrathecal space.  This can 
cause a "high spinal" or total spinal anesthesia, a life-threatening complication that 
typically presents with hypOtension and respiratory depression due to diaphragmatic 
paralysis. 



Misoprostol, a synthetic prostaglandin, is more commonly associated with abdominal 
pain and diarrhea.  It is not associated with seizures. 

Oxytocin has a similar structure to antidiuretic hormone and can cause severe 
hyponatremia, cerebral edema, and seizures if administration is excessive or prolonged 
(eg, lengthy induction of labor).  However, oxytocin toxicity does not typically cause 
perioral numbness or a metallic taste. 

MISCELLANEOUS (MULTISYSTEM) 
HYPEREMESIS 
GRAVIDARUM 

A pregnant patient in her 10th week of gestation presented with the following ABGs: 

 

 

 

 

 

What is the likely interpretation of this ABG? 

The first step in assessing arterial 
blood gas (ABGs) is to look at the 
pH, with acidemia defined as 
<7.35 and alkalemia defined as 
>7.45.  

A pH of 7.49 indicates 
alkalemia. The next step is to 
determine the primary 
process.  If the patient has 
elevated bicarbonate and 
PaCO2 on ABG testing, it is most 
likely a primary metabolic 
alkalosis. The next step is to 
determine the degree of 
respiratory compensation (ie, 
retaining PaCO2 through 
hypoventilation).  This can be 
done using the following 
formula: 

 
>>>>>>>>>> PaCO2 = (0.9 × bicarbonate) + 16 ± 2 <<<<<<<<<<<<< 
 
The expected PaCO2 range in this patient would be 53–57 (calculated from [0.9 × 44] +16 
± 2), so she has a compensated metabolic alkalosis.  Winter's formula (PaCO2 = [1.5 × 
bicarbonate] + 8 ± 2) is used to assess respiratory compensation in primary metabolic 
acidosis, not alkalosis. 

pH 7.49 

PaCO2 54 mm Hg 

Bicarbonate 44 mEq/L 



Hyperemesis gravidarum is characterized by severe vomiting during the first to early 
second trimesters and is associated with weight loss, volume depletion, and 
ketonuria.  Metabolic alkalosis is often present due to loss of gastric acid.  Volume 
depletion also causes a contraction metabolic alkalosis with activation of the renin-
angiotensin-aldosterone system (RAAS). 

…………….. 

The most common acid-base disturbance in asthma is respiratory alkalosis (due to 
tachypnea).  Respiratory or metabolic (lactic) acidosis may also occur and suggests a 
more severe exacerbation.  Metabolic alkalosis is not a common finding in asthma. 

Diarrhea is commonly associated with metabolic acidosis (due to loss of organic anions 
and bicarbonate), hyponatremia, and hypokalemia.  Metabolic alkalosis is only rarely 
seen with diarrhea. 

Hypocapnia is a normal phenomenon of late pregnancy caused by a direct stimulatory 
effect of progesterone on the central respiratory center.  This leads to increased 
respiratory drive, relative hyperventilation, and primary respiratory alkalosis. 

Obesity can cause hypoventilation (OHS; ie, Pickwickian syndrome), leading to chronic 
respiratory acidosis. 

The most common acid-base disorder seen in pulmonary embolus (PE) is primary 
respiratory alkalosis from hyperventilation rather than metabolic alkalosis.  PE is also 
usually associated with tachypnea. 

PSYCHIATRIC/BEHAVIORAL & SUBSTANCE ABUSE 
POSTPARTUM 

PSYCHOSIS 
Acute onset of agitation, mood symptoms, and delusions shortly after giving birth is 
consistent with postpartum psychosis, a relatively rare condition (1-2 of every 1,000 
births) that generally occurs within the first 2 weeks after delivery.  Clinical features 
include depressed and/or manic moods, severe insomnia, agitation, disorganized 
behavior, and delusions and/or hallucinations, with content frequently related to the 
infant (eg, a patient's delusions that the infant is "shrinking" and that doctors are trying 
to hurt her baby). Postpartum psychosis is a medical emergency because affected 
patients, under the influence of delusions, may harm the child and are also at high risk 
for suicide. Hospitalization to ensure safety and rapid intervention with antipsychotic 
medication are often necessary. 

Postpartum psychosis is most often seen in patients who have a history of bipolar 
disorder or who are later diagnosed with bipolar disorder based on mood episodes 
occurring outside the postpartum period.  These patients are at especially high risk for 
recurrent episodes in subsequent pregnancies. 

…….. 

Acute stress disorder involves nonpsychotic symptoms (eg, intrusion, negative mood, 
avoidance, hyperarousal, dissociation) that develop within a month of exposure to a 
traumatic event. 

Adjustment disorder is diagnosed when nonpsychotic symptoms (eg, depressed, anxious 
mood) develop within 3 months of a stressor.  Although a postpartum psychosis patient 



may have severe anxiety related to her newborn's health, adjustment disorder would not 
explain her psychosis. 

A diagnosis of delusional disorder requires delusions lasting ≥1 month in the absence of 
other psychotic or mood symptoms.   

Although high levels of anxiety are seen in obsessive-compulsive disorder (OCD), a 1-
week history of mood symptoms and delusions about the infant is not consistent with 
this disorder.  OCD is characterized by prominent obsessions and compulsions and would 
not explain this paranoid delusions that doctors are trying to harm the infant. 

Postpartum blues is a common, self-limited condition of mild depressive symptoms, 
tearfulness, and irritability.  It typically peaks at day 5 postpartum and resolves within 
14 days.  It does not include psychotic symptoms. 

PERIPARTUM 
DEPRESSION 

Postpartum blues, depression & psychosis 

 Postpartum 
blues 

Postpartum depression 
Postpartum 

psychosis 

Prevalence 40%-80% 8%-15% 0.1%-0.2% 

Onset 

2-3 days 
(resolves 
within 2 
weeks) 

Typically within 4-6 weeks 
(can be up to 1 year) 

Days to weeks 

Symptoms 

Mild 
depression, 
tearfulness, 
irritability 

≥2 weeks of moderate to 
severe depression, sleep, 
or appetite disturbance; 
low energy; psychomotor 
changes; guilt; 
concentration difficulty; 
and suicidal ideation 

Delusions, 
hallucinations, 
thought 
disorganization
, bizarre 
behavior 

Postpartum depression (also known as depression with postpartum onset) is common, 
affecting up to 15% of mothers, and typically develops within 4-6 weeks after delivery.  It 
poses a significant risk to both maternal and infant well-being because women with 
postpartum depression can have difficulty with infant bonding and breastfeeding and 
are at risk for suicide and infanticide. 

Patients sometimes do not recognize the symptoms of postpartum depression because 
they often overlap with a normal postpartum course, as evidenced by the fatigue and 
sleep disturbance experienced in many patient. In addition, women may underreport 
symptoms due to fear of stigmatization and preconceived maternal roles (eg, 
immediate bonding). 

Because of the high incidence of postpartum depression and underreporting of 
symptoms, ALL women require screening (regardless of prior psychiatric history) with a 
standardized, validated tool such as the Edinburgh Postnatal Depression 



Scale (EPDS).  The EPDS has a high sensitivity (90%); women with a positive screen for 
postpartum depression require further evaluation, treatment, and close follow-up. 

…………. 

Most cases of preeclampsia resolve after delivery. 

Postpartum glucose tolerance testing is performed in patients who had GDM to 
evaluate for overt type 2 diabetes mellitus postpartum. 

If a patient's depression screening is positive, she may require evaluation for medical 
causes of depression, such as hypothyroidism (eg, thyroid function tests). 

A transvaginal ultrasound (TVUS) can be performed postpartum if there is concern for 
retained placenta (eg, persistent vaginal bleeding, malodorous lochia) or a new 
pregnancy.  Not resuming menses at 6 weeks postpartum is common in breastfeeding 
women; pregnancy is unlikely in this patient who has lactational amenorrhea and is also 
using contraception. 

OBSESSIVE 
COMPULSIVE 

DISORDER 

Obsessive-compulsive disorder (OCD) 

Clinical 
features 

• Obsessions 
o Recurrent, intrusive, anxiety-provoking thoughts, 

urges, or images 
• Compulsions 

o Response to obsessions with repeated behaviors or 
mental acts 

o Behaviors not connected realistically with preventing 
feared event 

• Time-consuming (>1 hr/day) or causing significant 
distress or impairment 

Treatment 
• Selective serotonin reuptake inhibitor (SSRI) 
• Cognitive-behavioral therapy (CBT; exposure & response 

prevention) 

New onset of time-consuming, intrusive obsessions (ie, excessive preoccupation about 
contamination of breast milk, obsessional fears of harming the baby) and associated 
compulsive behaviors (excessive washing and showering before breastfeeding) are 
consistent with obsessive-compulsive disorder (OCD). Pregnancy and the postpartum 
period are associated with increased risk for new onset, recurrence, or exacerbation of 
OCD. The obsessional thoughts and compulsions often relate to the health and safety of 
the baby (eg, fears of contaminating and harming the baby, excessive washing). 

New mothers with OCD may be reluctant to disclose their symptoms and come to 
clinical attention only when a partner or family member becomes concerned. Mild cases 
of postpartum OCD are treated with cognitive-behavioral therapy (CBT); management of 
moderate to severe cases may include a serotonergic antidepressant after consideration 
of the risks of pharmacotherapy versus the risks of untreated OCD. 



…………. 

Adjustment disorder with anxiety is characterized by emotional or behavioral 
disturbances within 3 months of the onset of a stressor (eg, childbirth). However, time-
consuming, intrusive thoughts and compulsions make OCD a more likely diagnosis. 
Adjustment disorder is not diagnosed when the criteria for a more specific mental 
disorder (eg, OCD) are met. 

Generalized anxiety disorder (GAD) is characterized by multiple worries about everyday 
events lasting ≥6 months and would not explain compulsive behaviors. 

It may be difficult to differentiate delusions seen in postpartum psychosis from the 
obsessions seen in OCD.  However, OCP patients do not have other psychotic symptoms 
(eg, hallucinations, disorganized speech or behavior) that would be seen in postpartum 
psychosis. Compulsive checking and cleaning behaviors are characteristic of OCD. 

Specific phobia is characterized by severe anxiety upon exposure to a specific situation 
or object, typically leading to avoidance of the feared stimulus (eg, heights, needles).  It 
would not explain compulsive behaviors. 

PSEUDOCYESIS A patient presents with amenorrhea, breast fullness, morning sickness, and abdominal 
distension - symptoms of early pregnancy - and believes she is pregnant.  However, her 
office examination (thin endometrial stripe, negative urine pregnancy test) excludes 
pregnancy.  This presentation is consistent with pseudocyesis; risk factors include a 
history of infertility and prior pregnancy loss. 

Pseudocyesis likely occurs when the somatization of stress affects the hypothalamic-
pituitary-ovarian (HPO) axis and causes early pregnancy symptoms, or when bodily 
changes (eg, weight gain, amenorrhea) are misinterpreted.  The end result is a 
nonpsychotic patient who believes she is pregnant.  This belief is often strong enough 
that the patient misinterprets negative home pregnancy tests as being 
positive.  Because pseudocyesis is a form of somatization, management requires 
psychiatric evaluation and treatment. 

……… 

Even with a “positive” home pregnancy test, early pregnancy is excluded by a negative 
office urine pregnancy tests. 

An ectopic pregnancy can present with a positive home pregnancy test and an empty 
uterine cavity on ultrasound.  However, it also presents with an adnexal mass and a 
positive office pregnancy test. 

Patients with missed abortions frequently experience a cessation of early pregnancy 
symptoms. A pregnancy test is positive and an ultrasound reveals a nonviable 
intrauterine gestation. 

Premenstrual syndrome can present with breast tenderness and nausea.  It is associated 
with regular, ovulatory menstrual cycles but not with the belief that one is pregnant. 

NEURAL TUBE 
DEFECTS 

In women contemplating pregnancy, treatment options for mood disorders should be 
informed by any adverse medication effects (eg, teratogenicity) as well as prior 
medication trials and their effects on mood stabilization.  In a euthymic patient 



with bipolar disorder on valproate maintenance therapy, the risks of fetal exposure to 
this medication should be considered. 

Valproate, an anticonvulsant commonly used as a mood stabilizer in the acute and 
maintenance treatment of bipolar disorder, is a teratogen associated with neural tube 
defects (eg, anencephaly, myelomeningocele).  Women exposed to valproate in the first 
trimester—the critical period of organogenesis—are at particularly high risk, with studies 
indicating up to a 20-fold increase over the general population (an absolute risk of 1%-
2%).  Therefore, switching to lamotrigine, a mood stabilizer with a favorable pregnancy 
safety profile, is an appropriate treatment option for euthymic patients who do not wish 
to continue valproate during pregnancy. 

In patients who switch to another medication, pregnancy should be delayed for 3-6 
months to assess the efficacy of the medication.  If affective stability is maintained with 
the new medication, pregnancy can be attempted. 

…………… 

Systematic reviews have NOT typically shown a significantly increased risk of major 
malformations with the use of most antidepressants (eg, bupropion, 
sertraline).  However, antidepressant monotherapy should be avoided in patients with 
bipolar I disorder due to the risk of antidepressant-induced mania. 

The anticonvulsant carbamazepine is also associated with neural tube defects (NTDs) and 
should be avoided in pregnancy. 

Antipsychotics are not major teratogens; however, haloperidol—a first-generation 
antipsychotic agent—is NOT indicated for bipolar maintenance. Second-generation 
antipsychotics (eg, quetiapine, risperidone) can be considered. 

Although lithium is potentially teratogenic (Ebstein anomaly), the absolute risk is very 
low due to the rarity of the condition.  Patients with severe bipolar illness who are stable 
on lithium when they conceive may elect to continue this medication during pregnancy, 
with close monitoring.  However, it would be inappropriate to recommend switching this 
patient to lithium when other alternatives with lower teratogenic risk are available. 

SOCIAL SCIENCES (ETHICAL/LEGAL/PROFESSIONAL) 
DECISION MAKING 

CAPACITY 
A laboring patient has a category III fetal heart rate (FHR) tracing (ie, absent variability, 
recurrent late decelerations), a sign of fetal hypoxemia that, if sustained, may lead to 
fetal demise.  Patients with category III fetal heart rate tracings are typically managed 
with emergency cesarean delivery. 

Patients have the right to make their own medical decisions as long as they understand 
the risks and benefits of the procedure (ie, have capacity). Such decisions can become 
more complicated in the setting of pregnant women, as both the mother and fetus are 
affected. 

However, until delivery, the mother has complete autonomy for medical decisions 
affecting both herself and the fetus, including refusal of treatment (even if this leads to 
adverse fetal outcomes).  In these scenarios, the rights of the mother are considered 



over those of the fetus. Therefore, the most appropriate next step is to respect the 
patient's decision and continue with vaginal delivery if she wishes to do so. 

…………… 

Seeking a court order or an alternative decision maker (eg, spouse, parent) may be 
necessary for patients who lack capacity for their medical decision-making. If the patient 
understands the risks and benefits of refusal of treatment, it indicates an intact decision-
making capacity. 

CESAREAN 
DELIVERY 

Although most cesarean deliveries are medically indicated (eg, breech presentation, 
fetal distress), a small number are performed on maternal request in the absence of 
maternal or fetal indications.  After the risks and benefits of both cesarean and vaginal 
delivery are discussed, patients can choose their mode of delivery.  Providers 
uncomfortable with performing a cesarean delivery on maternal request are not 
professionally or ethically required to perform the procedure.  However, providers are 
responsible for ensuring continuous and comprehensive patient care.  Therefore, the 
most appropriate management for this patient is an early referral to another obstetric 
provider. 

………. 

Early-term (eg, at 37-38 weeks gestation) induction of labor may be performed when the 
indication for delivery (eg, preeclampsia with severe features) outweighs the increased 
risk of neonatal morbidity associated with delivery at <39 weeks gestation. 

Counseling the patient that her insurance will not cover a procedure is an attempt to 
manipulate and deceive her and is inappropriate.  In addition, the patient may develop a 
medical indication for cesarean delivery as her pregnancy progresses. 

Because of the variable and sometimes unpredictable intrapartum course (eg, pain, rapid 
labor), delivery planning should ideally take place prior to the onset of active labor. 

 

 

 

 

 

 

 

 

 

 
 

 



BIOSTATISTICS & EPIDEMIOLOGY 
X-LINKED 

INHERITANCE 
Hemophilia A is an X-linked 
recessive disease caused by a deficit 
in coagulation factor VIII.  All 
daughters born to a father with 
hemophilia A and an unaffected 
mother will be carriers.  If the father 
has hemophilia A and the mother is 
a carrier, then half of the daughters 
will likely be carriers and the other 
half will likely inherit the mutation 
from both parents and have 
hemophilia themselves. 

This patient is a silent carrier of 
hemophilia A.  Half of her sons will 
have hemophilia A, and the 
probability of having a male child is 
50%; therefore, the overall 
probability of having a son with 
hemophilia is 25% and an 

unaffected son is 25% (0.5 x 0.5 = 0.25).  As this patient is a carrier, half of her daughters 
will be asymptomatic carriers.  The chance of having a girl is also 50%, which makes the 
chance of having a silent carrier daughter 25% and an unaffected daughter also 25%. 

……….. 

On average, 25% of hemophiliac mother’s children would be expected to have 
hemophilia A, 25% would be silent carriers, and 50% would be unaffected. 

The incidence of hemophilia in the general population is <1%. 

EXTRA STUDY MATERIAL: READ WHEN YOU ARE DONE WITH THE REMAINDER OF 
THIS FILE 

TOPICS I THOUGHT THEY WOULD BE IMPORTANT BASED ON THE WAY MEMBERS OF THE COMITTE THAT 
WRITE THE EXAM THINK, SOME TOPICS MIGHT APPEAR ON OTHER EXAMS AS WELL (E.G., SURGERY) - FROM 

UpToDate 
Lynch syndrome 

(hereditary 
nonpolyposis 

colorectal cancer 
[HNPCC]): Cancer 

screening and 
management 

Lynch syndrome is an autosomal dominant disorder caused by a germline 
mutation in one of the DNA mismatch repair genes (MLH1, MSH2, 
MSH6, and PMS2) or deletion in the EPCAM gene. Lynch syndrome is 
characterized by an increased risk of colorectal cancer (CRC). Individuals with 
Lynch syndrome also have an increased risk of extracolonic malignancies, the 
most common of which is endometrial cancer. Other sites of cancer include the 
ovary, stomach, small bowel, hepatobiliary system, renal pelvis, ureter, brain, 
and skin. There may also be an increased risk of breast, prostate, and pancreatic 
cancer in individuals with Lynch syndrome.  
 
In individuals with Lynch syndrome, we suggest the following approach: 



1. Annual colonoscopy starting between the ages of 20 and 25 years, or 2-5 
years prior to the earliest age of CRC diagnosis (NOT death) in the family 
(whichever comes first). For carriers of a MSH6 mutation, screening can 
start at age 25 to 30 or 2-5 years prior to the earliest CRC in the family, 
unless an early-onset CRC has been diagnosed in a given family. 

2. There is NO proven effective screening strategy for early detection of 
either endometrial or ovarian cancer. Women should be encouraged to 
seek evaluation of abnormal (AUB) or postmenopausal (PMB) bleeding.  

3. Endometrial cancer screening in asymptomatic women with Lynch 
syndrome consists primarily of annual endometrial sampling, starting at 
age 30 to 35 or 5-10 years prior to the earliest age of Lynch-associated 
cancer in the family.  

4. For patients who choose to undergo ovarian cancer screening, transvaginal 
ultrasound (TVUS) with serum CA125 can be offered, starting at age 30 to 
35 or 5-10 years prior to the earliest age of first diagnosis of Lynch-
associated cancer in the family. We offer prophylactic hysterectomy and 
salpingo-oophorectomy (TAH-BSO) in women with Lynch syndrome at the 
end of childbearing 

5. Upper endoscopy with biopsy of the stomach starting at 30 to 35 years 
and treatment of H pylori infection when found on biopsy. We perform a 
repeat upper endoscopy every two to three years in individuals with risk 
factors for gastric cancer. In addition, we carefully inspect the distal 
duodenum and terminal ileum for small intestinal cancers during upper 
endoscopy and colonoscopy, respectively. 

6. Annual urinalysis examination beginning at age 30 to 35 years. Renal 
ultrasound every 1-2 years in MSH2 mutation carriers, especially males, 
after age of 35 years. 

7. Annual physical examination including careful skin and neurological 
examination beginning at age 25-30 years. 

8. For those with COLON cancer or an unresectable adenoma, total 
colectomy with ileorectal anastomosis is the procedure of choice.  

9. In patients with RECTAL cancer, proctocolectomy with ileal pouch anal 
anastomosis is the procedure of choice.  

10. Following surgery for CRC, patients should continue to undergo annual 
endoscopic surveillance of the remaining bowel given the high risk of 
metachronous cancer.  

11. In women undergoing surgery for CRC, we offer concurrent risk-reducing 
total hysterectomy with bilateral salpingo-oophorectomy (TAH-BSO). 

Aspirin may reduce the incidence of CRC in Lynch syndrome. Further studies are 
needed to identify the optimal dose and duration of aspirin use, the age to start, 
and to clarify the net benefits in cancer and cardiovascular disease prevention as 
compared with potential risks for individuals with Lynch syndrome.  
 

https://www.uptodate.com/contents/aspirin-drug-information?search=lynch+syndrome+screening&topicRef=15804&source=see_link


Outcome and 
follow-up of 

diethylstilbestrol 
(DES) exposed 

individuals 

Women exposed to DES in utero (DES daughters) 

• Women exposed to DES in utero (DES daughters) appear to be at increased 
risk for: 

1. Cervicovaginal clear cell adenocarcinoma  
2. Cervical intraepithelial neoplasia (CIN) 
3. Congenital anomalies and epithelial changes of the reproductive tract  
4. Infertility, ectopic pregnancy, pregnancy loss, preterm birth  
5. Earlier menopause  

• Data on increased risk of breast cancer in women exposed to DES in utero are 
conflicting.  

• DES-exposed daughters should have a yearly gynecologic examination. This 
examination should include visual inspection and palpation of the entire 
vagina for abnormal growths. No stopping age for pelvic examination or 
cervical and vaginal cancer screening has been determined. We suggest 
performing yearly cervical and vaginal cytology to screen for cervical and 
vaginal cancer and continuing this screening as long as the woman is a 
candidate for intervention if cancer is diagnosed rather than following 
cervical screening recommendations in the average risk population (Grade 
2C). When collecting the cytology specimens, all four quadrants of the upper 
vagina should be sampled and sent for analysis, in addition to the cervical 
specimen.  

• Pregnancy in DES daughters should be monitored closely because of the 
increased risk for ectopic pregnancy, miscarriage, and preterm birth.  

Men exposed to DES in utero (DES sons) 

• Men exposed to DES in utero (DES sons) have a higher prevalence of benign 
epididymal cysts, cryptorchidism, and testicular inflammation/infection. It 
is unclear whether they have any increased risk of testicular/prostate 
cancer. They do not appear to have an increased frequency of infertility.  

• NO special screening or tests are recommended. 

Third generation 
●Few human studies on the transgenerational effects of DES have been 
published. Adverse effects are suggested by some data, but further study is 
needed.  

 

https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=OBGYN/5427
https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=OBGYN/5427


Gene test 
interpretation: 

BRCA1 and BRCA2 

 



This algorithm is only intended for individuals who do not have a personal diagnosis of 
cancer. Interpretations of pathogenicity may be revised as more data become available. 
It is especially important to seek this updated information periodically for a VUS; many 
VUSs are reclassified as benign. Discussion with a genetic counselor and/or an expert in 
hereditary breast and ovarian cancer is likely to be appropriate for most individuals with 
a pathogenic or likely pathogenic variant and/or a positive family history of breast, 
ovarian, or pancreatic cancer or melanoma. 
VUS: variant of uncertain significance; rrBSO: risk-reducing bilateral salpingo-
oophorectomy. 
* Ensure that the genetic testing is performed properly, the patient identification is 
correct, and the interpretation of pathogenicity is accurate based on the most recent 
data analysis. 
¶ Pathogenic and likely pathogenic variants are treated the same for purposes of 
surveillance and risk-reduction interventions; these interventions are independent of 
family history. 
Δ VUSs lack sufficient information from clinical and bench research to be classified as 
pathogenic or benign. Continue to seek updated interpretation of pathogenicity 
periodically (eg, annually). 
◊ Refer to UpToDate for the age at which interventions are initiated (eg, delay of rrBSO 
until after childbearing), the frequency at which they are performed, and the supporting 
evidence. 

Cancer risks and 
management of 

BRCA carriers 
without cancer 

Women with inherited pathogenic variants in breast cancer type 1 and 2 
susceptibility genes (BRCA1 and BRCA2; referred in this topic as BRCA) 
have markedly elevated risks of breast and ovarian cancer. Male carriers 
have increased risk for breast and prostate cancer. 

• For women with a BRCA pathogenic variant, we offer risk-reducing 
mastectomy. 

• For women with a BRCA pathogenic variant who do not opt for 
bilateral mastectomy, we suggest surveillance with annual 
mammography and magnetic resonance imaging (MRI) (Grade 2B). 
We initiate MRI at age 25 and mammography at age 30.  

• For female BRCA2 carriers who do not opt for risk-reducing 
mastectomy, we suggest endocrine therapy for chemoprevention 
(Grade 2C). Although tamoxifen is the only agent that has been 
studied specifically in BRCA carriers, we extrapolate from studies 
demonstrating a protective effect of aromatase inhibitors 
and raloxifene in other high-risk postmenopausal women, and offer 
these agents to postmenopausal women who prefer these options 
based on side-effect profile.  

• For women with a BRCA pathogenic variant, we recommend 
performing risk-reducing bilateral salpingo-oophorectomy (rrBSO) 
between age 35 and 40 for BRCA1 carriers and between 40 and 45 
for BRCA2 carriers, when childbearing is complete, rather than 
screening (Grade 1B). Of note, an early age at diagnosis of ovarian 
cancer in the family may prompt consideration of such surgery at a 
younger age. The age for rrBSO may be younger based on age of 
onset within the family.  

https://www.uptodate.com/contents/grade/5?title=Grade%202B&topicKey=ONC/758
https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=ONC/758
https://www.uptodate.com/contents/tamoxifen-drug-information?search=BRCA1+and+BRCA2&topicRef=758&source=see_link
https://www.uptodate.com/contents/raloxifene-drug-information?search=BRCA1+and+BRCA2&topicRef=758&source=see_link
https://www.uptodate.com/contents/grade/2?title=Grade%201B&topicKey=ONC/758


• For carriers who have not undergone rrBSO, we offer ovarian 
cancer screening with concurrent transvaginal ultrasound (TVUS) 
and cancer antigen (CA)-125. The ultrasound is preferably 
performed on days 1 to 10 of menstrual cycle, while CA 125 is best 
assessed after day 5 of menstrual cycle. These assessments may 
be performed every 6 months beginning at age 30 to 35, or 5 to 10 
years before the earliest age of first diagnosis of ovarian cancer in 
the family. However, we acknowledge a lack of high-quality data to 
inform these recommendations, and patients may reasonably opt to 
avoid these screening procedures.  

• For men with BRCA pathogenic variants, cancer surveillance 
options are limited. We suggest clinical and self-breast 
examination (Grade 2C), as well as prostate cancer screening at 
age 40 to 45 (Grade 2C). Men with evidence of gynecomastia may 
consider the role of mammography.  

Management of 
ovarian cancer 
associated with 
BRCA and other 

genetic mutations 

While the majority of diagnosed cases of epithelial ovarian cancer (EOC) 
are not associated with genetic mutations, approximately one-fifth are 
associated with germline mutations, with most of these attributable to 
breast cancer susceptibility gene 1 (BRCA1) or breast cancer susceptibility 
gene 2 (BRCA2) mutations. 
 

• The surgical management of BRCA mutation carriers with ovarian 
cancer is the same as of those without BRCA mutations and is 
discussed elsewhere.  

• For most women with optimally cytoreduced, BRCA-associated EOC, 
we suggest intravenous/intraperitoneal treatment rather than 
intravenous chemotherapy (Grade 2C).  

• For women with BRCA1- or BRCA2-associated EOC, or with 
homologous recombination-deficient (HRD) tumors, who experienced 
a complete or partial response to front-line, platinum-based therapy, 
we suggest maintenance with a polyadenosine diphosphate-ribose 
polymerase (PARP) inhibitor  (e.g., Olaparib) rather than 
observation (Grade 2B).  

• For women with BRCA1- or BRCA2-associated, platinum-sensitive, 
relapsed EOC who experience a complete or partial response to 
platinum-based therapy, and who did not receive PARP inhibitor 
maintenance in the front-line setting, we suggest maintenance with a 
PARP inhibitor rather than bevacizumab (Grade 2C). However, there 
are no data to inform use of PARP maintenance after platinum-
sensitive relapse among women with previous PARP exposure. In 
the absence of prospective data, UpToDate contributors are divided 
in their approach. Some UpToDate contributors opt 
for bevacizumab if the recurrence recurred on, or within 12 months 
of, the last dose of maintenance PARP inhibitor; and retreatment with 
a PARP inhibitor if the recurrence occurred more than 12 months 
from the last dose of maintenance PARP inhibitor. However, other 

https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=ONC/758
https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=ONC/758
https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=PC/121802
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UpToDate contributors consider either bevacizumab or a PARP 
inhibitor to be appropriate maintenance options for PARP-exposed 
patients with a platinum-sensitive recurrence, irrespective of interval 
since last dose of PARP inhibitor. 

PREVENTION OF 
OSTEOPOROSIS Osteoporosis is a preventable disease, not an inevitable consequence of 

aging. The management of skeletal health should be directed toward 
maximizing peak bone mass and minimizing bone loss that occurs with 
aging and declining sex hormone levels. In general, healthy lifestyle 
measures should be encouraged for all individuals to preserve bone 
mineral density (BMD), bone microarchitecture, and bone strength. 

• Healthy lifestyle measures for maximizing peak bone mass during the 
bone-forming years include adequate calcium and vitamin D intake, 
physical activity (although not excessive), and avoidance of 
cigarette smoking and alcohol. Recommended calcium intake for 
children and adolescents 9 to 18 years old is 1300 mg daily, preferably 
from calcium-rich or calcium-supplemented foods. Adequate vitamin D 
(600 international units) is necessary to promote intestinal calcium 
absorption. Routine supplementation of calcium and vitamin D is not 
necessary for healthy, growing children who consume a varied diet. 
For children and adolescents who have very low intakes of dietary 
calcium (<600 mg/day) and vitamin D (<400 international units/day), 
we suggest supplementation (Grade 2B).  

• Similar healthy lifestyle measures for prevention of subsequent bone 
loss in adults include regular weightbearing exercise, adequate 
calcium and vitamin D intake, avoidance of cigarette smoking, and 
limitation of alcohol to an average of no more than two drinks 
daily. For postmenopausal women and men over 70 years old, the 
recommended total calcium intake is approximately 1200 mg daily 
(total diet plus supplements, if needed). The recommended dietary 
allowance of vitamin D for adults through age 70 years is 600 
international units (15 mcg) and 800 international units (20 mcg) 
after age 71 years. However, older persons confined indoors and 
other high-risk groups may have low serum 25-hydroxyvitamin D 
concentrations and may require higher intakes.  

• For older adults with inadequate dietary calcium and vitamin D intake, 
we suggest calcium and vitamin D supplementation (Grade 2B).  

• For the majority of adults who do not have osteoporosis and are not at 
high risk of fracture, we suggest not using pharmacologic therapy for 
prevention of bone loss (Grade 2B).  

• Since pharmacologic therapy has costs and possible risks, only 
patients at high risk of fracture are generally considered candidates for 
preventive drugs. Thus, patients with low bone mass (T-score 
between -1.0 and -2.5) should be considered for pharmacologic 
intervention if fracture risk is high, as determined by a combination of 
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BMD and clinical risk factors. Fracture risk can be calculated using the 
Fracture Risk Assessment Tool (FRAX) or other fracture risk 
calculators. A reasonable cutpoint that may be cost effective in some 
settings is a 10-year probability of hip fracture ≥3% or major 
osteoporotic fracture of ≥20 %.  

• For postmenopausal women who are candidates for and desire 
pharmacologic therapy for prevention of osteoporosis, we suggest 
bisphosphonates or raloxifene as first-line choices (Grade 2B). We 
prefer weekly alendronate or risedronate to other bisphosphonates 
because of their efficacy, favorable cost, and the availability of long-
term safety data (table 2). Intravenous (IV) zoledronic acid is an 
alternative option for some women, especially those who are not able 
to take oral bisphosphonates due to intolerance or a contraindication, 
and those who prefer the long dosing interval and long-term skeletal 
benefit. There are nonskeletal considerations with raloxifene that may 
play an important role in the selection of postmenopausal women for 
therapy: a reduction in breast cancer risk, an increase in 
thromboembolic events and hot flashes, and no apparent effect on 
heart disease or the endometrium.  

• For men who are candidates for and desire pharmacologic therapy for 
prevention of osteoporosis, we suggest bisphosphonates (Grade 
2B). We prefer weekly alendronate or risedronate to other 
bisphosphonates because of their efficacy, favorable cost, and the 
availability of long-term safety data.  

• The prevention of glucocorticoid-induced bone loss is reviewed 
separately.  

Prevention and 
treatment of 

glucocorticoid-
induced 

osteoporosis 

In an attempt to minimize bone loss, glucocorticoid dose and the duration 
of therapy should be as low and as short as possible, respectively, 
because even replacement doses can cause bone loss. Patients should be 
encouraged to do weightbearing exercises for protection against both bone 
loss and muscle atrophy. Patients should avoid smoking and excess 
alcohol and take measures to prevent falls.  

• For all patients receiving any dose of chronic glucocorticoid 
therapy or initiating glucocorticoids with an anticipated duration of 
≥3 months, we suggest calcium and vitamin D supplementation 
(Grade 2B). Most individuals require 1200 mg of elemental calcium 
daily, total diet plus supplement, and 800 international units of 
vitamin D daily.  

• For men ≥50 years and postmenopausal women with established 
osteoporosis (T-score ≤-2.5 or fragility fracture) who are receiving 
or are about to initiate glucocorticoids (any dose for any duration), we 
recommend pharmacologic therapy (Grade 1B).  

• For high-risk men ≥50 years and postmenopausal women who are 
initiating or are treated with any dose of glucocorticoids for any 
duration and who have T-scores between -1.0 and -2.5, we suggest 
pharmacologic therapy (Grade 2B). A reasonable threshold to 
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indicate high risk in some settings is a glucocorticoid-corrected, 
Fracture Risk Assessment Tool (FRAX)-calculated, 10-year probability 
of hip or combined major osteoporotic fracture of ≥3 or 20 
percent, respectively. For postmenopausal women and men >50 
years who have a FRAX-calculated absolute risk below these 
thresholds, we suggest pharmacologic therapy if they are taking 
≥7.5 mg/day of prednisone or its equivalent for an anticipated 
duration of ≥3 months (Grade 2C).  

• In the absence of definitive data, the decision to initiate pharmacologic 
therapy should be individualized in premenopausal women and 
younger men through shared decision-making between patient and 
clinician.  

• Glucocorticoids may increase bone resorption by decreasing 
secretion of androgens and estrogens, mediated primarily by 
inhibition of gonadotropin secretion. Therefore, it is logical to 
replace these hormones (as long as there are no 
contraindications) in premenopausal women or men with confirmed 
hypogonadism.  

• For premenopausal women who do not need estrogen replacement 
therapy because they have normal ovarian function and who have a 
fragility fracture while receiving glucocorticoids, we suggest 
pharmacologic therapy (Grade 2B). For similar women who do not 
have a fragility fracture but have accelerated bone loss (≥4 
percent/year) or Z-score <-3 while receiving glucocorticoids (7.5 
mg prednisone equivalent for ≥3 months), we also suggest 
pharmacologic therapy (Grade 2C). 

• For men <50 years of age who have a fragility fracture while 
receiving glucocorticoids, we suggest pharmacologic therapy (Grade 
2B). For similar men who do not have a fragility fracture but have 
accelerated bone loss (≥4 percent/year) or Z-score <-3, while 
receiving glucocorticoids (7.5 mg prednisone equivalent for ≥3 
months), we also suggest pharmacologic therapy (Grade 2C).  

• For men and postmenopausal women who are candidates for 
pharmacologic therapy, we suggest bisphosphonates over other 
available agents as first-line therapy (Grade 2B). We prefer weekly 
oral alendronate or risedronate over other oral bisphosphonates 
because of clinical trial data demonstrating efficacy in women and men 
with glucocorticoid-induced osteoporosis. Intravenous (IV) zoledronic 
acid is an option for patients unable to tolerate oral bisphosphonates 
or who have difficulty with the dosing requirements or adherence to 
oral therapy.  

• Parathyroid hormone (teriparatide, PTH) is generally not used as a 
first-line drug for treatment or prevention of glucocorticoid-induced 
osteoporosis, because of its cost, subcutaneous route of 
administration, and the availability of other agents. However, for the 
prevention or treatment of glucocorticoid-induced osteoporosis in men 
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or postmenopausal women with osteoporosis (T-score below -2.5) 
who are unable to tolerate any of the available bisphosphonates, 
we suggest PTH over other available therapies (Grade 2B). Other 
candidates for PTH include patients with severe osteoporosis (T-
score of -3.5 or below even in the absence of fractures OR a T-
score of -2.5 or below plus a fragility fracture) and patients who fail 
other osteoporosis therapies (fracture with loss of bone mineral 
density [BMD] in spite of compliance with therapy). Denosumab is 
also an alternate therapeutic option for those at high risk for fracture. 
However, due to the increased risk of vertebral fracture after 
discontinuation of denosumab, the need for a careful "exit 
strategy" if denosumab is stopped should be discussed with patients 
prior to its initiation.  

• For premenopausal women of childbearing potential who are 
candidates for pharmacologic therapy, we suggest bisphosphonates 
as first-line therapy (Grade 2B). Teriparatide is an alternative option 
for such women, as long as epiphyses are fully fused.  

• For premenopausal women of childbearing potential, confirm there 
are no plans for pregnancy during the period of osteoporosis 
treatment and that effective contraception is utilized. It is important 
to consider the potential for harm to the fetus in women who 
become pregnant and are currently receiving teriparatide or who are 
currently receiving or were recently treated with bisphosphonates. 

• We typically measure BMD at the initiation of glucocorticoid 
therapy and after one year. If BMD is stable or improved, we measure 
BMD less frequently (every two to three years) thereafter.  

Oxytocin side-
effects 

• Tachysystole (VS ergots → tetanic contractions) 
 

• Hyponatremia – Oxytocin has a similar structure 
to vasopressin (ADH) and can cross-react with the renal vasopressin 
receptor. If higher doses (eg, 50 milliunits/minute) of oxytocin are 
administered in large quantities (eg, over 3 liters) of hypotonic 
solutions (eg, 5 percent dextrose in water [D5W]) for prolonged 
periods of time (≥7 hours [74-76]), excessive water retention can 
occur and result in severe, symptomatic hyponatremia, similar to 
SIADH [77-79]. This risk may be as high as 5 percent when the 
conditions described above are met [78]. Excessive oral, rather than 
intravenous (IV), intake of hypotonic liquids can have the same effect. 
 
Symptoms of severe acute hyponatremia include headache, anorexia, 
nausea, vomiting, abdominal pain, lethargy, drowsiness, 
unconsciousness, grand mal type seizures, and potentially 
irreversible neurologic injury.  
 
If water intoxication occurs, oxytocin and any hypotonic solutions 
should be stopped. Correction of hyponatremia must be performed 
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carefully and consists of restricting water intake and careful 
administration of hypertonic saline if the patient is symptomatic.  
 

• Hypotension – Oxytocin relaxes vascular smooth muscle, 
thus hypotension and tachycardia can result from rapid IV injection. 
This has been observed at cesarean delivery when large oxytocin 
boluses (>5 units) were given [80-84]. In a randomized trial of 75 
women undergoing cesarean delivery and assigned to one of five 
doses of oxytocin after delivery, the prevalence of hypotension one 
minute after bolus injection of 0 units of oxytocin was 7 percent (1 
patient), 20 to 30 percent after bolus injection of 0.5 to 3 units, and 47 
percent (7 patients) after bolus injection of 5 units [80]. 
 
We found no reports of hypotension with use of contemporary 
IV oxytocin doses for induction or labor. However, it is prudent to 
administer oxytocin for induction by infusion pump to best 
control the rate of infusion avoid adverse cardiovascular effects 
(arrhythmia, MI, hypotension), as well as tachysystole, nausea, 
vomiting, headache, and flushing (from vasodilation) [81]. 
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US-MLE Step 2 CK – UW Explanations/Tables 

INTERNAL MEDICINE - MEDICAL MINORS 

EAR, NOSE, & THROAT 
OTITIS EXTERNA 

Otitis externa (OE) 

Risk factors 

• Water exposure 

• Trauma (eg, cotton swabs, ear candling) 

• Foreign material (eg, hearing aid, headphones) 

• Dermatologic conditions (eg, eczema, contact dermatitis) 

Microbiology 

• P aeruginosa 

• S aureus 

Clinical 

manifestations 

• Otalgia, pruritis, discharge, hearing loss 

• Pain with auricle manipulation 

• Ear canal erythema, edema, debris 

• Tympanic membrane spared (clear, not inflamed, no 

middle ear fluid) 

Treatment 

• Topical antibiotic (eg, fluoroquinolone) ± topical 

glucocorticoid 

• Consider wick placement to facilitate medication delivery 

This patient with rapid-onset ear pain, pruritus, purulent drainage, external 

auditory canal swelling, and erythema has acute otitis externa (OE).  The 

best-known risk factor for OE, also known as "swimmer's ear," is swimming 

in outdoor water sources, which alters the ear canal pH, introduces 

bacteria into the ear canal, and causes skin maceration.  However, other 

conditions that disrupt the skin barrier (eg, trauma from cotton-tipped 

applicator) or retain moisture in the canal (eg, headphone use while 

sweating) also can increase the risk. 

P aeruginosa is the MC pathogen in OE, followed 

by Staphylococcus aureus.  Therefore, empiric treatment regimens should 

include antipseudomonal antibiotics (eg, fluoroquinolone 

drops).  When the ear canal is significantly swollen, a wickcan be used to 

facilitate medication delivery.  Systemic antibiotics are not needed for 

uncomplicated OE.  Patients should also be instructed to keep the 

ear dry and avoid further trauma. 

………………. 
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Allergic contact dermatitis is a T cell–mediated delayed-

type hypersensitivity reaction.  Following sensitization, contact with the 

allergen causes pruritus and irritation.  Rubber and plastic from earbuds 

can cause allergic contact dermatitis.  However, an erythematous, 

indurated, scaly, plaquelike rash would be expected, drainage would be 

unusual, and both ears would be affected. 

Otitis media with effusion may be a cause of ear pain and fullness in 

adults.  The pain is typically less than that of OE, the external canal is clear, 

and fluid is seen behind the tympanic membrane. 

 Relapsing polychondritis is an inflammatory 

condition that can affect any cartilage in the 

body but most commonly affects the 

cartilaginous portions of the ear (the ear lobule 

is unaffected because it has no cartilaginous 

structure).  The ear canal is less often affected 

than the pinna; drainage and itching would 

be uncommon. 

A tympanic membrane perforation can be 

caused by blunt trauma to the external auditory 

canal, penetrating trauma to the tympanic 

membrane, or barotrauma.  Although ear pain and drainage can occur at 

the time of injury (eg, hairpin or cotton-swab insertion), it would be 

expected to resolve shortly thereafter and would not cause inflammation 

of the external auditory canal. 

 

A patient with ear drainage and a swollen, painful ear canal has otitis 

externa (OE).  OE is a skin and soft tissue infection of the external 

auditory canal (EAC); therefore, manifestations include pain with 

manipulation and EAC erythema, but the tympanic membrane (TM) is 

clear.  OE is also called swimmer's ear due to the most common risk 

factor, water exposure, but other factors can lead to its 

development.  This patient wears hearing aids, which can cause retention 

of moisture in the EAC.  Given the cracks in his ear mold, he was also likely 

sustaining trauma to the EAC when inserting his hearing aids, which 

disrupts the skin barrier and leads to OE. 

P aeruginosa is the MC pathogen.  Topical antipseudomonal antibiotics 

(eg, fluoroquinolones) are first-line therapy.  Patients should be instructed 

to keep the ear dry and avoid further trauma. 

…………. 
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New hearing aid molds may raise concern for allergic contact dermatitis, a 

delayed-type hypersensitivity response to an allergen (eg, rubber or plastic 

in hearing aids).  However, the physical examination would typically show 

a scaly appearance at all sites of contact (ie, both ears) rather than a 

unilateral, edematous draining ear canal. 

Cerumen impaction is common in hearing aid users as the cerumen 

cannot evacuate itself normally due to EAC occlusion.  It can cause ear 

drainage and impair hearing aid use.  However, erythema, edema, and the 

ability to visualize the TM make cerumen impaction unlikely. 

A cholesteatoma represents keratin-producing squamous cells trapped in 

the middle ear space; it can erode into surrounding structures.  Although a 

cholesteatoma often presents as a chronically draining ear, the edematous 

swollen canal, presence of pain, and clear TM are more suggestive of OE. 

Necrotizing (malignant) otitis externa is a life-threatening osteomyelitis of 

the skull base that occurs in elderly patients with diabetes mellitus.  It can 

present with ear drainage but would also cause severe ear pain and, 

characteristically, granulation tissue on the floor of the EAC. 

Serous otitis media with effusion could cause a draining ear in the 

presence of a TM perforation.   

 

Necrotizing (malignant) otitis externa 

Risk factors 

• Age >60 

• Diabetes mellitus 

• Aural irrigation (cerumen removal) 

Microbiology 
• P aeruginosa 

Clinical 

manifestation

s 

• Severe, unremitting ear pain (worse at night & 

with chewing) 

• Deficits of lower cranial nerves (eg, facial [CN VII], vagus 

[CN X], accessory [CN XI]) 

• Granulation tissue in the external auditory canal 

• Elevated erythrocyte sedimentation rate 

Treatment 

• Intravenous antipseudomonal antibiotics (eg, ciprofloxacin) 

• ± Surgical debridement 

A patient with apparent ear pain (eg, clutching her ear while crying), facial 

nerve weakness, and granulation tissue in the external auditory canal (EAC) 
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likely has necrotizing (malignant) otitis externa (NOE), 

an osteomyelitis of the skull base.  Patients, who are generally elderly 

with diabetes mellitus, typically have severe, deep-seated ear pain and 

otorrhea that is unresponsive to topical medications.  Granulation tissue 

on the floor of the EAC at the border between the bony-

cartilaginous junction is characteristic. 

Spread of the infection from the EAC can affect surrounding structures, 

including cranial nerves.  This patient's facial drooping and resultant 

drooling reflects damage to cranial nerve VII (CN VII).  Progression can 

also lead to temporomandibular joint involvement, meningitis, 

brain abscess, and death.  NOE is most often caused by Pseudomonas 

aeruginosa, which has pro-inflammatory adhesins (leading to granulation 

tissue formation) and secretes tissue-degrading proteases (leading to 

infection spread).  Mortality rate was >50% prior to the introduction of 

antipseudomonal antibiotics (eg, ciprofloxacin).  As with other cases of 

osteomyelitis, a prolonged antibiotic course (eg, 6-8 weeks) is required. 

……. 

Aspergillus species are a very rare cause of NOE.  They can cause fungal 

otitis externa, which presents with an insidiousonset of ear itchiness (with 

mild-to-moderate pain) and small black spores on white debris seen in 

the EAC. 

Ramsay Hunt syndrome (ie, herpes zoster infection in the ear) presents 

with ear pain, facial nerve palsy, hearing loss, vertigo, and typically a 

vesicular rash in the EAC, auricle, or face.  Pain may precede the 

appearance of the rash by 1-5 days;however, in this patient with 2 weeks 

of symptoms, the absence of the rash and the presence of granulation 

tissue makes NOE much more likely. 

Patients with poorly controlled diabetes mellitus are susceptible to 

invasive fungal sinusitis from Rhizopus species, which cause a black eschar 

on the nasal turbinates (due to tissue necrosis from vascular invasion) and 

lead to life-threatening, rapidly progressive infections. 

S pneumoniae is a common cause of otitis media but does not typically 

cause NOE.  This patient has a clear tympanic membrane with no middle 

ear fluid, making otitis media unlikely. 

 

A patient with severe ear pain likely has necrotizing (malignant) otitis 

externa (NOE), a life-threatening infection of the external auditory canal 

extending to the skull base (osteomyelitis).  Most patients are elderly and 

have diabetes mellitus.  The most common manifestation is severe, 

unrelenting ear pain, especially at night; pain exacerbated by chewing 
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may indicate spread of infection to the temporomandibular joint 

(TMJ).  Other findings may include otorrhea and lower cranial nerve 

deficits (eg, facial [CN VII]).  Otoscopy characteristically shows granulation 

tissue at the bony cartilaginous junction and an edematous external 

auditory canal, often with purulent drainage.  As in other cases of 

osteomyelitis, an elevated erythrocyte sedimentation rate is often seen, 

although leukocyte count may be normal. 

Pseudomonas aeruginosa is the most common cause of NOE.  Prior to 

the advent of antipseudomonal antibiotics (eg, fluoroquinolones), 

mortality was >50%.  Intravenous ciprofloxacin is the drug of choice, 

even with the increased risk of tendon rupture in elderly patients.  Surgical 

debridement (of necrotic bone) is reserved for patients not responding to 

medical therapy.  Surgical excision, common before the advent of 

antipseudomonal antibiotics, is no longer used. 

…….. 

Although ampicillin/sulbactam is a broad-spectrum penicillin–beta 

lactamase inhibitor combination, it does not cover Pseudomonas. 

A topical combination of neomycin, polymyxin B, and corticosteroids can 

be used to treat some cases of OE (eg, those with intact tympanic 

membranes).  OE may cause severe ear pain, but the extended time 

course, ear pain exacerbated by chewing (suggesting infection spread to 

the TMJ), presence of granulation tissue, and elevated erythrocyte 

sedimentation rate in this patient all raise concern for NOE. 

 

HEARING LOSS An elderly patient brought in for evaluation of social withdrawal has 

trouble understanding speech when there is competing background 

noise.  This is a common scenario for patients with presbycusis (age-

related hearing loss), a bilateral, progressive, sensorineural hearing 

loss (SNHL). 

Presbycusis affects >50% of adults by age 75 and is likely related 

to cochlear hair cell loss and cochlear neuron degeneration.  Age-related 

brain atrophy also likely contributes (likely due to increased information 

processing times) and may explain the disproportionate problems 

with speech discrimination in older compared with younger patients with 

SNHL.  High frequencies are affected first, making it more difficult for 

patients to understand higher-pitched voices (eg, women, 

children).  Tinnitus often develops and is typically described as continuous 

ringing, rushing, or buzzing. 

Patients with presbycusis often hear well in one-on-one conversations in a 

quiet room; however, even a small amount of competing noise impairs 
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hearing (eg, speech discrimination).  Therefore, education of the patient 

and family is imperative.  In addition to limiting background noise, families 

should be counseled to look directly at patients when speaking to 

them.  Amplification (eg, hearing aids) may be beneficial. 

……. 

Ototoxic medications (eg, aminoglycosides, loop diuretics) can also cause 

bilateral, symmetric SNHL and may compound age-related hearing 

loss.  This patient's medications (at typical doses) are not normally 

implicated in hearing loss. 

Parkinson disease leads to loss of dopaminergic neurons in the substantia 

nigra.  It may present with social isolation and withdrawal, but this 

patient's history of difficulty understanding speech is more consistent with 

hearing loss. 

Otosclerosis is caused by abnormal bone deposition, resulting in stiffening 

of the ossicular chain.  It is usually found in younger patients and presents 

with conductive hearing loss.  In contrast to this patient, those with 

conductive hearing loss may have paradoxically improved speech 

understanding in background noise (paracusis of Willis). 

Tympanosclerosis (scarring of the tympanic membrane) can cause 

stiffening that may lead to conductive hearing loss in severe 

cases.  However, patients typically have a history of otitis media (typically 

chronic) or previous tympanostomy tubes.  Chalky, white patches are often 

seen on the tympanic membrane. 

 

Ototoxic medications may cause damage to multiple structures of the 

cochlea, resulting in sensorineural hearing loss that may be irreversible, 

beginning in the high frequencies.  Some of the most notable ototoxic 

medications (based on incidence of ototoxicity and frequency of use) 

are aminoglycoside antibiotics, chemotherapeutic agents (cisplatin), 

and high-dose salicylates.  In addition to hearing loss, patients can also 

have tinnitus or balance difficulties.  Management involves obtaining a 

formal audiogram and, if possible, ceasing the offending medication. 

This patient who has had multiple hospitalizations for acute heart failure 

decompensation was likely treated with high doses of oral and 

IV furosemide, which can cause hearing loss.  The risk of ototoxicity from 

loop diuretics is greater in patients who have coexistent renal failure (as in 

this patient), those taking high doses of diuretics (as is likely in this patient 

with chronic kidney disease and multiple recent hospitalizations), and 

those who also take other potentially ototoxic medications. 
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….. 

Aspirin may cause tinnitus and in very high doses (6-8 grams/day) can 

cause hearing loss.  This patient is not likely to be taking supratherapeutic 

doses of aspirin; therefore, his hearing loss is more likely to be associated 

with loop diuretics. 

Ciprofloxacin may have been used to treat this patient's episode of 

prostatitis.  Some antibiotics (most notably aminoglycosides) are ototoxic, 

but ciprofloxacin is not. 

Metolazone is a thiazide diuretic that may be used in combination with 

loop diuretics for heart failure.  Adverse effects include hyponatremia and 

hypokalemia, but thiazides are not associated with ototoxicity. 

Sacubitril-valsartan may be used to treat advanced heart failure.  Common 

adverse effects include hyperkalemia, hypotension, and cough, but not 

hearing loss. 

 

MENIERE DISEASE 
Common causes of vertigo 

Ménière 

disease 

• Recurrent episodes lasting 20 minutes to several hours 

• Sensorineural hearing loss 

• Tinnitus &/or feeling of fullness in the ear 

BPPV 

• Brief episodes triggered by head movement 

• Dix-Hallpike maneuver causes nystagmus 

Vestibular 

neuritis 

• Acute, single episode that can last days 

• Often follows viral syndrome 

• Abnormal head thrust test 

Migraine 

• Vertigo associated with headache or other migrainous 

phenomenon (eg, visual aura) 

• Symptoms resolve completely between episodes 

Brainstem/ 

cerebellar 

stroke 

• Sudden-onset, persistent vertigo 

• Usually other neurologic symptoms 

BPPV = benign paroxysmal positional vertigo. 

A patient with episodic vertigo, tinnitus, and sensorineural hearing loss 

(based on Weber and Rinne tuning fork tests) has Ménière disease, a 

disorder of the inner ear characterized by increased volume and/or 
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pressure of endolymph (endolymphatic hydrops).  The resulting 

distension of the endolymphatic system causes damage to both the 

vestibular and cochlear components of the inner ear.  Ménière disease is 

characterized by the following triad: 

• Episodic vertigo (20 min to 24 hr), commonly associated with 

nausea and vomiting 

• SNHL, fluctuating and varying in severity and usually worsening 

over time (primarily affecting low frequencies at first and 

progressing to permanent loss over all frequencies) 

• Low-frequency tinnitus in the affected ear, often accompanied by 

a feeling of fullness 

The diagnosis of Ménière disease is based primarily on clinical findings; 

however, audiometry should be performed to fully characterize the 

hearing loss and follow its course over time, and MRI should be obtained 

to rule out central nervous system lesions. 

Initial management includes restriction of sodium, caffeine, nicotine, and 

alcohol.  Benzodiazepines, antihistamines, and antiemetics can relieve 

acute symptoms.  Diuretics can be considered.  A minority of patients may 

require interventional techniques (eg, endolymphatic shunt placement) for 

severe, intractable vertigo. 

……. 

Vestibular schwannomas can cause unilateral sensorineural hearing loss, 

sometimes with imbalance and tinnitus.  However, symptoms are usually 

persistent and progressive rather than episodic, and true vertigo is not 

typical. 

MS can cause episodic vertigo and sensorineural hearing loss.  However, 

most patients have manifestations in multiple systems (eg, paresthesias, 

weakness, visual disturbances, urinary incontinence). 

Like Ménière disease, labyrinthitis can cause vertigo, hearing loss, and 

tinnitus.  However, symptoms typically last a few days to several weeks. 

BPPV is thought to be caused by calcium debris within the semicircular 

canals that alter normal fluid flow.  It causes brief (<1 min), often intense 

episodes of vertigo triggered by changes in head position.  Patients can 

have headaches or a feeling of ear fullness, but tinnitus and hearing loss 

are not typical. 
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VESTIBULAR 
NEURITIS/LABYRI

NTHITIS 

A patient has acute, persistent vertigo consistent with vestibular 

neuritis (VN).  VN is a self-limited disorder of the vestibulocochlear nerve 

(CN VIII) that sometimes follows a viral upper respiratory infection.  VN 

can be associated with significant nausea and vomiting as well as impaired 

gait, with the patient falling toward the affected side.  VN associated with 

unilateral hearing loss is termed labyrinthitis. 

The diagnosis of VN is based on clinical findings.  Patients exhibit 

nystagmus that is suppressed when they direct their vision toward a 

stationary target (consistent with peripheral rather than central 

vertigo).  Head thrust test is usually abnormal.  In this test, the patient is 

asked to look at a fixed target while the head is rapidly rotated.  Patients 

with normal vestibular function maintain visual fixation; however, in 

patients with VN, the eyes move away and then return to the target with a 

horizontal saccade. 

Because VN is usually self-limited, patients can be managed 

expectantly.  Management may also include vestibular suppressants (eg, 

meclizine), corticosteroids, and vestibular rehabilitation. 

……. 

Acute mastoiditis is a potential complication of acute otitis media.  Typical 

symptoms include posterior ear pain, headache, erythema over the 

mastoid bone, and fever. 

Although benign paroxysmal positional vertigo also causes severe vertigo 

often accompanied by nausea, the episodes are recurrent, brief (<1 min), 

and triggered by changes in head position. 

Ménière disease causes recurrent episodic (rather than persistent) vertigo 

with concurrent hearing loss and a feeling of fullness in the ear.  This 

patient's previous ear fullness and sense of muffled hearing were likely 

related to her upper respiratory infection, and the time course makes VN 

much more likely. 

A perilymphatic (labyrinthine) fistula is a complication of head injury or 

barotrauma that causes leakage of fluid from the semicircular canal.  A 

perilymphatic fistula causes vertigo, nystagmus, hearing loss, and tinnitus 

that is triggered by sneezing, straining, or sudden loud noises (Tullio 

phenomenon). 

Vestibular migraine causes vertigo that is variable in severity, typically lasts 

several minutes to a few hours, and is usually associated with headache or 

other migrainous phenomena (eg, photophobia). 
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TEMPOROMANDI
BULAR JOINT 

(TMJ) DISORDERS 

Temporomandibular joint disorder 

Risk factors 

• Joint trauma (eg, injury, bruxism) 

• Psychiatric illness (eg, anxiety, history of abuse) 

Clinical 

manifestations 

• Facial pain (worsens with jaw motion) 

• Ear pain, tinnitus 

• Headache (unilateral, worse on awakening) 

• Jaw dysfunction 

Diagnosis 

• Clinical, imaging not typically needed 

• Tenderness of mastication muscles 

• Tooth wear (evidence of bruxism) 

• Crepitus or clicking with TMJ motion 

Management 

• Education (eg, avoidance of triggers, soft diet) 

• Dental splints (if bruxism suspected) 

• NSAIDs (eg, naproxen) 

NSAIDs = nonsteroidal anti-inflammatory drugs; TMJ = temporomandibular joint. 

A patient with otalgia during chewing, signs of bruxism (worn and smooth 

teeth), and a normal ear examination likely has temporomandibular joint 

disorder (TMD).  Otalgia in the setting of a normal ear examination is 

likely referred pain (pain perceived at a different site than its true 

origin).  The most common causes of referred otalgia are dental disease 

and TMD.  Although the most recognizable symptoms of TMD are pain 

exacerbated by jaw motion and tenderness of the temporomandibular 

joint, headache, neck stiffness, and ear pain are quite common.  Nocturnal 

teeth grinding (bruxism) can occur but may go unnoticed; it should be 

suspected if teeth are worn.  Patients with psychiatric illnesses may be at 

increased risk. 

The diagnosis of TMD is typically clinical.  Palpation of the 

temporomandibular joint during jaw opening and closing often elicits 

pain, crepitus, and/or audible clicks, but sensitivity can be low.  Initial 

management should consist of education, a soft diet, warm compresses, 

and avoidance of triggers.  Referral for dental treatment and a nighttime 

bite guard are often recommended if bruxism is a contributing 

factor.  Nonsteroidal anti-inflammatory drugs are the first-line 

medication.  Muscle relaxants (eg, cyclobenzaprine) can be added for 

patients with associated muscle spasm. 

……. 
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Eustachian tube dysfunction may present with ear pain accompanied by 

popping sounds.  However, it typically results in hearing loss and changes 

to the tympanic membrane (eg, retraction, middle ear effusion). 

GCA can present with pain while chewing (ie, jaw claudication), but 

patients generally report pain in the jaw rather than referred otalgia.  In 

addition, it very rarely occurs in patients age <50. 

Glossopharyngeal neuralgia presents with intermittent, severe, stabbing 

pain in areas innervated by the glossopharyngeal and vagus nerves (CN IX 

and CN X), which include the ear.  However, this patient's history of 

worsening pain with chewing and likely nocturnal bruxism makes TMD 

more likely. 

Referred otalgia can be the presenting symptom of mucosal head and 

neck squamous cell carcinoma, but it is much less likely in this young 

patient with no other suggestive signs (eg, neck mass) or risk factors (eg, 

smoking). 

 

HERPES ZOSTER This patient with a vesicular ear rash and facial droop likely has herpes 

zoster oticus (Ramsay Hunt syndrome).  This condition is caused by the 

reactivation of varicella zoster virus from the geniculate ganglion, 

disrupting motors fibers of cranial nerve VII (facial nerve) with subsequent 

spread to cranial nerve VIII (vestibulocochlear nerve).  The 2 defining 

manifestations are a painful, erythematous, vesicular rash on the 

auditory canal or auricle and ipsilateral facial paralysis.  Many patients 

also develop vestibular (eg, vertigo, nausea/vomiting), hearing, and taste 

disturbances, but systemic symptoms (eg, fever) are rare (<20%). 

Treatment with an antiviral medication (eg, valacyclovir) may speed 

resolution and limit adverse outcomes.  However, many patients are left 

with residual facial muscle weakness or paralysis. 

……. 

Lyme disease is caused by B burgdorferi, and early disseminated Lyme 

disease can be associated with facial nerve palsy (~8% of cases).  However, 

the rash of Lyme disease is erythema migrans, a slowly spreading 

erythematous lesion with central clearing.  Vesicular lesions would be 

atypical. 

The reactivation of herpes simplex virus (HSV) type 1 is the leading cause 

of Bell palsy (acute-onset, unilateral facial paralysis).  However, HSV usually 

causes vesicular lesions on the oral mucosa, not the auditory canal.  The 

presence of ear lesions makes varicella zoster reactivation far more likely. 
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P aeruginosa is the leading cause of acute external otitis, which is common 

in swimmers and usually marked by ear itching and pain.  Physical 

examination typically reveals thick, purulent discharge from the ear canal 

(unlike this patient).  Vesicular lesions are not a common feature of this 

illness. 

Although SJS is frequently associated with the use of antibacterial 

sulfonamides (eg, trimethoprim-sulfamethoxazole), this illness is usually 

marked by high fever; a flu-like prodrome; hemorrhagic oral/ocular 

lesions; and an erythematous, macular rash with a purpuric center. 

ALLERGIC 
RHINITIS Allergic rhinitis 

Symptoms 

• Rhinorrhea, nasal congestion, sneezing, nasal itching 

• Cough secondary to postnasal drip 

• Ocular itching & tearing 

Physical 

examination 

• "Allergic shiners" (infraorbital edema & darkening) 

• "Allergic salute" (transverse nasal crease) 

• Pale, bluish, enlarged turbinates 

• Pharyngeal cobblestoning 

• "Allergic facies" (high-arched palate, open-mouth 

breathing) 

Treatment 

• Allergen avoidance 

• Intranasal corticosteroids 

A patient has typical features of allergic rhinitis including nasal 

congestion, clear rhinorrhea, and pale, edematous nasal mucosa.  Patients 

may also have nasal creases, pharyngeal cobblestoning, conjunctival 

edema, or thick, green nasal discharge.  During peak allergy seasons, 

patients can experience systemic (eg, fever) or neuropsychiatric (eg, 

fatigue, irritability) symptoms.  Atopic disorders (eg, allergic rhinitis, "hay 

fever," asthma, eczema) frequently cluster in families, but individual 

patients usually experience only a subset of these manifestations. 

Allergen avoidance can mitigate the symptoms of allergic rhinitis but is 

not always possible, and even low-level exposure can trigger bothersome 

symptoms.  Glucocorticoid nasal sprays (eg, fluticasone, mometasone) 

are the most effective single agents.  An initial response can be seen 

within several hours of administration, but maximal benefits may require 

continuous treatment for several days or weeks.  Nonsedating oral 

antihistamines (eg, loratadine, cetirizine), antihistamine (eg, azelastine) or 

cromolyn nasal sprays, and leukotriene modifiers (eg, montelukast) are 
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less effective but can be considered based on the patient's symptoms and 

drug tolerances. 

……. 

Inhaled beta agonists are indicated for patients with asthma.  Patients with 

wheezing should be evaluated for possible asthma, but a dry cough alone 

is a nonspecific symptom. 

Nasal decongestant sprays can reduce mucosal edema but are less 

effective overall than glucocorticoids and can cause rebound congestion 

(rhinitis medicamentosa). 

This patient has no fever or sinus tenderness to suggest bacterial sinusitis. 

NASAL POLYPS A patient has persistent nasal symptoms and previously had a severe 

wheezing reaction after taking naproxen, a nonsteroidal anti-inflammatory 

drug (NSAID).  This presentation is consistent with aspirin-exacerbated 

respiratory disease (AERD), the clinical triad of: 

• asthma (often severe and presenting in adulthood). 

• bronchospasm or nasal congestion following the ingestion 

of aspirin or NSAIDs. 

• chronic rhinosinusitis with nasal polyposis. 

This patient's current symptoms of bland-tasting food (likely due to 

anosmia) and recurrent nasal discharge/congestion are typical in patients 

with nasal polyps, which are identified on nasal examination as bilateral, 

gray, glistening mucoid masses. 

AERD is classified as a pseudoallergy because it is not mediated by 

IgE.  Although the pathophysiology is not fully elucidated, it seems to be 

related to overproduction of leukotrienes. Exposure to NSAIDs leads to 

acute reactions. In addition to typical management of asthma (eg, inhalers) 

and chronic rhinosinusitis (eg, intranasal saline and glucocorticoids), LT-

modifying agents are often prescribed for patients with AERD. 

AERD is typically a clinical diagnosis but can be confirmed with an aspirin 

challenge.  Aspirin desensitization is used for patients with worsening 

disease or those who require aspirin or NSAID therapy 

for comorbid conditions (eg, arthritis, coronary artery disease). 

…… 

Allergic rhinitis and allergic fungal rhinosinusitis can both cause all the 

nasal symptoms this patient is experiencing.  However, nasal symptoms in 

combination with a respiratory reaction to an NSAID is characteristic 

of AERD. 
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Juvenile nasal angiofibroma is a rare, benign tumor of the nasopharynx 

that can cause nasal obstruction and nasal drainage but also usually 

results in epistaxis.  In addition, it occurs almost exclusively in 

teenage boys. 

Patients with a perforated nasal septum often have 

nasal congestion with excess crusting.  They may also have noisy breathing 

(typically a whistling noise on inspiration).  However, patients usually 

have bleeding and typical risk factors (eg, nasal surgery, cocaine use) and 

do not have exacerbations after using NSAIDs. 

Pyogenic granulomas are benign vascular tumors that can occur on the 

nasal septum and cause congestion.  However, bleeding is typically 

prominent because they are very friable, and there is no association with 

NSAID use. 

 

EPISTAXIS A patient's nasal crusting and recurrent epistaxis are likely related to his 

use of continuous positive airway pressure (CPAP).  After beginning 

CPAP, many patients develop new nasal symptoms, including dryness, 

obstruction, and epistaxis due to mucosal damage caused by the cold, dry, 

pressurized air.  On examination, the nasal mucosa appears dry and 

erythematous with significant crusting. 

Nasal symptoms often improve significantly with warming and 

humidification of the air through the CPAP machine.  Nasal saline 

irrigation is recommended to moisturize the nasal mucosa and assist with 

clearing of dry secretions.  Patients may also apply a lubricating jelly (eg, 

saline gel, petroleum) to the anterior septum.  However, improvement in 

nasal symptoms does not appear to increase compliance with CPAP 

therapy. 

…… 

Excoriations and crusting sometimes represent malignancy, which can 

present with recurrent epistaxis and may require biopsy for diagnosis.  This 

patient has no focal lesion, and exposure to dry air from the use of CPAP is 

a much more likely reason for his symptoms. 

A complete blood count is ordered in cases of severe epistaxis that may 

require transfusion, but that is not needed in this patient.  Coagulation 

studies are required in patients who are receiving anticoagulation 

medication or who have recurrent, spontaneous epistaxis.  This patient has 

an obvious cause of epistaxis (CPAP). 

Although corticosteroid nasal sprays are effective in the treatment of 

allergic rhinitis, they have no effect on nasal symptoms induced by CPAP 
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use.  In addition, corticosteroids may cause thinning, dryness, and/or 

damage of the nasal septum, further contributing to epistaxis. 

For the treatment of acute epistaxis, nostril pinching is the first step in 

management.  Oxymetazoline (a topical vasoconstrictor) can be applied if 

direct compression alone is not effective.  However, oxymetazoline is not 

useful for prevention and should not be used for more than 3 days due to 

the risk of rebound congestion (ie, rhinitis medicamentosa). 

 

LEUKOPLAKIA A clinical description of the lesion, with the presence of a white granular 

patch or plaque over the buccal mucosa in a patient with a history of 

alcohol and tobacco use, is most consistent with oral 

leukoplakia.  Leukoplakia is a reactive precancerous lesion that represents 

hyperplasia of the squamous epithelium. 

The risk factors for development of leukoplakia are similar to those for 

squamous cell carcinoma, with smokeless tobacco and alcohol 

useaccounting for the majority of cases.  The natural history of oral 

leukoplakia depends on the degree of dysplasia, with 1%-20% of 

lesions progressing to SCC within 10 years.  Fortunately, most lesions 

resolve within a few weeks after cessation of tobacco use.  The 

development of areas with induration and/or ulceration should prompt 

biopsy to rule out malignant transformation of the lesion. 

…… 

 Aphthous stomatitis refers to 

localized, shallow, painful ulcers 

with a gray base.  Recurrent 

aphthous stomatitis is the most 

common cause of oral ulcers. 
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 Oral candidiasis, or thrush, 

occurs in patients with diabetes, 

immunodeficiency states, and use 

of antibiotics or inhaled 

glucocorticoids.  The lesions of 

candidiasis typically consist of 

white plaques on the oral mucosa, 

tongue, or oropharynx with 

underlying erythema.  In contrast 

to leukoplakia, the plaques of 

candidiasis can usually be scraped 

off with a tongue depressor. 

 HSV type 1 can 

cause gingivostomatitis.  It can 

present with multiple vesicular 

lesions with an erythematous and 

inflammatory base and 

erythematous border within the 

oral cavity and perioral 

area.  Herpes simplex virus type 1 does not cause the white plaque seen in 

this patient. 

This patient has several risk factors for squamous cell carcinoma of the 

oral cavity, including extensive use of tobacco and alcohol.  Squamous cell 

carcinoma usually presents as persistent nodular, erosive, or ulcerative 

lesions with surrounding erythema or induration.  Regional 

lymphadenopathy can be present as well.  The white granular lesions in 

this patient are more consistent with oral leukoplakia. 
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OPTHALMOLOGY 
HERPES ZOSTER Herpes zoster ophthalmicus is an infection caused by varicella-zoster 

virus.  Most episodes occur in the elderly or immunosuppressed.  VZ virus 

remains latent in the trigeminal ganglion.  During periods of 

immunosuppression, the virus travels via the ophthalmic branch to the 

forehead and the eye.  Symptoms become manifest thereafter with fever, 

malaise and a burning, itching sensation in the periorbital region.  

Examination reveals a vesicular rash in the distribution of the cutaneous 

branch of the first division of the trigeminal nerve.  Conjunctivitis and 

dendriform corneal ulcers characterize the eye involvement.  Treatment 

started within 72 hrs after eruption with high dose acyclovir reduces the 

development of complications. 

…………………. 

Herpes simplex keratitis presents with pain, photophobia, and decreased 

vision.  Dendritic ulcer is the most common presentation.  There may also 

be minute clear vesicles in the corneal epithelium.  The typical vesicular 

rash of herpes zoster and systemic symptoms are not seen. 

Dacryocystitis is an infection of the lacrimal sac due to obstruction of the 

nasolacrimal duct.  It is characterized by pain, swelling, tenderness, and 

redness in the tear sac area.  Mucous or pus can be expressed. 

Bacterial keratitis is usually seen in contact lens wearers, and following 

corneal trauma.  The cornea appears hazy with a central ulcer and adjacent 

stromal abscess.  Hypopyon may be present. 

The history is the only factor by which a diagnosis of trigeminal neuralgia 

is made clinically.  It is characterized by a stabbing or shock-like pain over 

the distribution of the maxillary or mandibular division of the trigeminal 

nerve.  The pain may be triggered by light touch or vibration.  Rash is not 

seen. 

BLEPHARITIS This patient has typical 

symptoms of chronic 

blepharitis. Blepharitis is a 

common disorder 

characterized by 

inflammation at the eyelid 

margin, usually most 

prominent at the opening 

of the meibomian 

glands.  The etiology is 

variable and can be 

multifactorial; common contributors include seborrheic dermatitis, 
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rosacea, allergic disorders, bacterial infection (especially Staph species), 

viral infection (eg, herpes simplex), and Demodex mite infestation. 

Blepharitis presents with burning or itching of the lids, discharge (which 

may be associated with crusting of the eyelashes in the morning), and 

often a foreign body sensation in the eye. Examination shows redness, 

swelling, and scaling at the lid margin, and the adjacent conjunctiva may 

also be inflamed.  Close inspection may reveal lipoid plugs at the 

meibomian glands.  Findings are frequently bilateral.  The diagnosis is 

primarily based on clinical features. Treatment is generally supportive and 

includes warm compresses, gentle scrubs, and lid massage. 

……………….. 

Allergic conjunctivitis causes conjunctival erythema, discharge, and foreign 

body sensation; itching may be severe.  However, conjunctival edema is 

usually prominent (often with papilla formation), the findings are primarily 

at the conjunctivae rather than lid margin, and patients typically have 

seasonal allergies or other atopic disorders. 

Dry eye disease (eg, Sjögren syndrome) can cause discomfort, a foreign 

body sensation, and conjunctival erythema, and it can occur concurrently 

with blepharitis.  However, it would not cause erythema, swelling, or 

scaling of the lid margin. 

A hordeolum (ie, stye) is an acute inflammatory disorder of the eyelash 

follicle or tear gland and presents as a tender, erythematous nodule at the 

lid margin.  Findings are focal, rather than diffuse/bilateral. 

Preseptal cellulitis presents with acute, unilateral eyelid swelling and 

erythema.  The swelling typically involves the entire lid (not just the 

margin), and patients often have a recent insect bite or another break in 

the skin. 

 

HORDEOLUM A patient has an external 

hordeolum (stye).  A hordeolum is 

an acute inflammatory disorder of 

the eyelash follicle or tear gland and 

presents as an erythematous, tender 

nodule at the lid margin.  It is often 

due to infection with Staphylococcus 

aureus but can be sterile in many 

cases.  A similar process arising in the 

meibomian gland (internal hordeolum) presents as a tender nodule visible 

at the palpebral conjunctiva but is less common. 
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Within a few days, a minute pustule may appear at the lid margin 

(pointing), which will then rupture with discharge of pus and relief of 

pain.  Warm compresses are advised to accelerate the process.  Following 

resolution of infection, some patients have a residual granulomatous 

nodule (chalazion) that regresses slowly over several months.  For patients 

with a persistent hordeolum (eg, >1-2 weeks) or a large chalazion, 

additional management options include incision and curettage. 

……. 

Erythromycin ophthalmic ointment is used for treatment of bacterial 

conjunctivitis and in the prevention of ophthalmia neonatorum due to N 

gonorrhoeae.  Topical antibiotics are often prescribed for hordeolum but 

are usually unnecessary. 

 Preseptal cellulitis is an 

infection of the eyelid anterior 

to the orbital septum. It presents 

with fever and leukocytosis as 

well as erythema and edema of 

the eyelid and is treated with 

oral antibiotics (eg, doxycycline). 

 

 Viral keratitis is infection of 

the cornea due to herpes 

simplex or varicella zoster 

virus.  Patients have corneal 

vesicles, opacification, 

and/or dendritic ulcers.  

Treatment includes topical 

ganciclovir or trifluridine. 
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SJOGREN 
SYNDROME Sjögren syndrome 

Pathogenesis 

• Immune-mediated destruction of the lacrimal & salivary 

glands 

• Can occur as primary disease or secondary with other 

autoimmune disorders (eg, SLE, RA) 

Clinical 

features 

• Dry eyes (keratoconjunctivitis sicca) 

• Dry mouth (xerostomia), salivary hypertrophy 

• Dry skin (xerosis) 

• Raynaud phenomenon 

• Cutaneous vasculitis 

• Positive anti-Ro (SSA) &/or anti-La (SSB) 

Complications 

• Non-Hodgkin lymphoma (NHL) 

• Corneal damage, dental caries 

RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; SSA/SSB = Sjögren 

syndrome (antibody) A/B. 

This patient has chronic dry eye symptoms (eg, discomfort, grittiness, 

foreign body sensation) that are often worse in windy conditions or when 

doing tasks associated with decreased blinking (eg, reading, computer 

work).  In association with the patient's dry oral membranes (eg, cracked 

lips), these symptoms suggest Sjögren syndrome (SS). 

SS is an autoimmune disorder characterized by a lymphocytic 

inflammatory infiltrate in the exocrine glands and can present with dry 

eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia).  It may 

occur independently or as a manifestation of another autoimmune 

disorder (eg, systemic sclerosis).  Onset is typically in middle age, and a 

majority of patients have a positive antinuclear antibody assay. 

Decreased tear volume in SS leads to a hyperosmolar state on the 

surface of the eye, resulting in irritative symptoms and promoting an 

inflammatory response.  Potential complications include decreased visual 

acuity, superficial infection, corneal ulceration, and, occasionally, corneal 

perforation.  Initial management includes artificial tears, humidifiers, and 

eyeglasses with occlusive barriers around the eyes. 

………………… 

Uveitis is characterized by inflammation of the iris, ciliary body, and/or 

choroid.  It can occur in association with a number of systemic 

autoimmune disorders (eg, spondyloarthritis, sarcoidosis, inflammatory 

bowel disease) but is only an infrequent complication of SS.  Episcleritis is 
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characterized by acute inflammation of the white of the eye without 

involvement of the uveal tract; it is occasionally associated with systemic 

inflammatory disorders (primarily rheumatoid arthritis, inflammatory 

bowel disease, and vasculitis) but usually occurs as an isolated 

phenomenon. 

Optic neuritis is a common manifestation of multiple sclerosis.  It can also 

occur in association with systemic autoimmune disorders (especially 

systemic lupus erythematosus) but is an uncommon manifestation of SS. 

Risk factors for retinal detachment include severe myopia, diabetic 

retinopathy, and history of eye surgery or trauma.  The risk is not 

significantly elevated in SS. 

CONJUNCTIVITIS 

A patient, with conjunctival inflammation and watery discharge in the 

setting of an upper respiratory illness, has typical features of viral 

conjunctivitis ("pink eye").  Most cases are caused by adenovirus, and 

outbreaks are common among small children and caregivers in late 

summer and early fall.  Symptoms typically last several days and are self-

limited.  Occasional cases can develop a secondary bacterial infection 

("bacterial superinfection") with more severe pain and grossly purulent 

exudate.  Purulent bacterial conjunctivitis responds to topical antibiotic 

therapy, but uncomplicated viral conjunctivitis can be managed 

symptomatically (eg, with warm or cool compresses to provide 

symptomatic relief). 

…………….. 

Olopatadine and azelastine, which are mast cell stabilizing agents and 

antihistamines, are indicated for treatment of allergic 

conjunctivitis.  Although symptoms of allergic and viral conjunctivitis are 

often similar, allergic conjunctivitis typically occurs episodically with a 

shorter duration of symptoms.  In addition, although many viral 

Conjunctivitis treatment 
Bacterial 

conjunctivitis 

• Erythromycin ointment 

• Polymyxin-trimethoprim drops 

• Azithromycin drops 

• Preferred agent in contact lens wearers: fluoroquinolone 

drops 

Viral 

conjunctivitis 

• Warm or cold compresses 

• ± Antihistamine/decongestant drops 

Allergic 

conjunctivitis 

• OTC antihistamine/decongestant drops for intermittent 

symptoms 

• Mast cell stabilizer/antihistamine drops for frequent 

episodes 



22 
 

conjunctivitis symptoms may be due to release of histamine from mast 

cells, mast cell stabilizers have not been well studied for this purpose and 

are generally not needed; they may be used in very frequent episodes. 

Oral antiviral medications, such as acyclovir and valacyclovir, are 

recommended for treatment of herpes simplex keratitis.  This condition 

causes a painful, red eye with impaired vision, opacification of the cornea, 

and corneal ulcers.  Antiviral agents would not be effective in this patient 

with typical adenoviral conjunctivitis. 

Prednisolone ophthalmic drops are approved for use in ocular 

inflammatory and allergic conditions.  They are relatively contraindicated 

in viral conjunctivitis because of the risk of complications and are not 

needed as symptoms will resolve spontaneously. 

Differentiation of conjunctivitis 

 Viral Bacterial Allergic 

Eye 

involvement 

Unilateral/Bilat

eral 
Unilateral/Bilateral Bilateral 

Eye "stuck 

shut" 
Yes Yes Yes 

Discharge 
Watery, scant, 

stringy 
Purulent, thick Watery, scant, stringy 

Discharge 

reappearing 

after wiping 

No Yes No 

Sensation Burning, gritty 
Unremitting 

discharge 
Itchy 

Prodromal 

symptoms 
Sometimes No No 

Conjunctival 

appearance 

Diffuse 

injection; 

follicular or 

"bumpy" 

Diffuse injection; 

nonfollicular 

Diffuse injection; 

follicular or "bumpy"; 

conjunctival edema 

(chemosis) 

Red flags that suggest another etiology:  

1. Decreased visual acuity,  

2. Photophobia,  

3. Ciliary flush,  

4. Foreign body (FB) sensation,  

5. Corneal opacity/infiltrate,  

6. Fixed/distorted pupil,  

7. Trouble keeping eye open, &  

8. Severe headache with Nausea. 
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Allergic conjunctivitis (AC) is an acute hypersensitivity reaction caused by 

exposure to environmental allergens such as pollen, animal dander, dust, 

and mold spores.  Episodic itching, hyperemia, tearing, and edema of 

the conjunctiva and eyelids are characteristic.  Some patients complain 

of mild photophobia or a dry-eye sensation.  There is often a family or 

personal history of atopic disorders such as asthma or seasonal allergies. 

The condition usually subsides in 24 hours, even without treatment.  For 

persistent or recurrent symptoms, AC can be treated with a variety of 

topical agents, including antihistamines, vasoconstrictors, mast cell 

stabilizers, and artificial tears, that are available over the counter or by 

prescription.  Oral antihistamines are less effective for acute episodes but 

can be helpful if taken seasonally, prior to allergen exposure. 

…………………. 

Anterior uveitis (iritis) is inflammation of the anterior uveal tract, especially 

the iris.  Discharge is uncommon and, if present, is not profuse.  Iritis 

usually has significant pain, miosis, and photophobia; visual loss may be 

present.  A gritty sensation and itching are not present in iritis but are 

common with AC. 

Atopic keratoconjunctivitis is a severe form of ocular allergy.  The most 

common symptoms are itching, tearing, thick mucus discharge, 

photophobia, and blurred vision.  It can be differentiated from AC by more 

severe symptoms with a prolonged course, potential visual impairment 

due to corneal involvement, and thickening of the eyelids and surrounding 

skin. 

In contrast to viral conjunctivitis and AC, patients with bacterial 

conjunctivitis will have a grossly purulent exudate and are likely to have 

more significant pain, erythema, and possibly fever. 

 Endophthalmitis is an 

invasive infection of the 

globe (bacterial or fungal) 

and is due to disruption of 

the external surface of the 

eye (eg, trauma). 

Endophthalmitis may 

show conjunctival 

irritation as well, but 

patients will usually have 

purulent haziness of the ocular contents and may have a layering-out of 

pus in the anterior chamber (hypopyon). 
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Kawasaki disease is a vasculitis of medium-sized arteries that affects young 

children (age usually <5).  Symptoms may include conjunctivitis as well as 

fever, lymphadenopathy, and mucocutaneous inflammation (erythema of 

lips, tongue, and palate; peripheral edema, desquamation, and generalized 

rash). 

Symptoms in optic neuritis typically include visual loss, with or without eye 

pain.  Uveitis may occur (uncommonly), but the conjunctiva is not typically 

affected. 

 Orbital cellulitis is infection of 

the fat and extraocular muscles 

surrounding the eye and is a 

medical emergency.  Patients 

usually have erythema, edema, 

and tenderness of the eyelids, 

often with impaired extraocular 

movement. 

Viral conjunctivitis ("pink eye") symptoms are similar to those of allergic 

conjunctivitis but last longer (several days) and usually are preceded by 

typical nasopharyngeal symptoms.  Viral conjunctivitis is most common in 

the late summer and fall, and may occur in clusters or small epidemics. 

Viral keratitis is infection of the cornea related to herpes simplex virus or 

varicella zoster.  Patients typically have corneal vesicles, opacification, 

and/or dendritic ulcers. 

DACRYOSTENOSIS 
& DACROCYSTITIS 

Dacryocystitis is an infection of the lacrimal sac.  It usually occurs in infants 

and adults over the age of 40.  Acute dacryocystitis is characterized by the 

sudden onset of pain and redness in the medial canthal 

region.  Sometimes, a purulent discharge is noted from the punctum. A 

few patients present with fever, prostration, and an elevated leukocyte 

count.  S aureus and beta-hemolytic Streptococcus are the usual infecting 

organisms. It usually responds to systemic antibiotic therapy. 

……………… 

Episcleritis refers to inflammation or infection of the episcleral tissue 

between the conjunctiva and sclera.  Patients complain of an acute onset 

of mild to moderate discomfort, photophobia, and watery 

discharge.  Examination reveals diffuse or localized bulbar conjunctival 

injection. 

Hordeolum refers to an abscess located over the upper or lower eyelid.  It 

is usually caused by Staphylococcus aureus.  It appears as a localized, red, 

tender swelling over the eyelid. 
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Chalazion presents as lid discomfort.  It is a chronic, granulomatous 

inflammation of the meibomian gland.  It appears as a hard, painless lid 

nodule. 

Orbital cellulitis refers to an infection posterior to the orbital septum.  It is 

unilateral and more common in children.  It is manifested by an abrupt 

onset of fever, proptosis, restriction of extraocular movements and 

swollen, red eyelids. 

 

SUBCONJUNCTIV
AL HEMORRHAGE 

This patient has a 

subconjunctival 

hemorrhage.  He woke 

up with a red eye, and is 

entirely asx. 

Subconjunctival 

hemorrhage is a 

completely benign 

condition.  It may be 

due to simple trauma 

from rubbing the eyes 

vigorously, violent coughing spells, hypertensive episodes or 

coagulopathy.  In the majority of cases, the condition is from minor 

bruising and does not require any workup at all.  The hemorrhage usually 

disappears in 24 to 48 hours.  Simple observation is the best 

treatment.  The occasional patient with subconjunctival hemorrhage may 

have an elevated blood pressure.  In such rare cases, lowering of the blood 

pressure may be useful. 

…….. 

The intraocular pressure is usually monitored in individuals with suspected 

glaucoma.  Features of glaucoma include visual loss, pupillary dilatation 

and erythema around the conjunctiva. The eyeball may feel hard to 

palpation.  A tonometer reveals the increased intraocular pressure.  The 

treatment is a topical cholinergic or beta blocker eye drops. 

There is no need for an ophthalmology referral at this 

time.  Subconjunctival hemorrhage is a very benign condition. 

The occasional patient who is on anticoagulation medication may develop 

a subconjunctival hemorrhage.  Measurements of coagulation parameters 

may be indicated in such a case.  Therapy is conservative. 

Antibiotics are not required for subconjunctival hemorrhage because the 

condition is not infectious.  Conjunctivitis can present with discharge and 

redness of the eye.  Topical antibiotic drops are required. 
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INFECTIOUS 
KERATITIS 

A patient with a painful, red eye 

and opacification and ulceration of 

the cornea has typical features 

of contact lens-associated 

keratitis.  Most cases are due to 

Gram-negative organisms such 

as Pseudomonas and Serratia, but 

can also be due to Gram-positive 

organisms as well as certain fungi and amoebas.  Contact lens-associated 

keratitis is a medical emergency and can lead to corneal perforation, 

scarring, and permanent vision loss if not addressed promptly.  In addition 

to removal and discarding of the contact lens, most patients require 

topical broad-spectrum antibiotics. 

……. 

 Acute angle-closure glaucoma 

(ACG), usually seen in older patients 

(age >40), may also present with a 

red, painful eye and blurred 

vision.  Corneal opacification can be 

present, but ulceration is not 

typical.  The pupil is fixed and mid-dilated.  Extraocular symptoms such as 

headache and nausea are common. 

 Anterior uveitis (iritis) is inflammation 

of the anterior uveal tract, especially the 

iris.  Patients often have associated 

conjunctival inflammation adjacent to 

the cornea, but the cornea itself is 

usually spared. 
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 Episcleritis is a common cause of red eye and is distinguished by its 

localized or patchy distribution and generally mild associated pain and 

discharge.  It may occur in association with rheumatoid arthritis and other 

autoimmune disorders, but many cases are idiopathic.  Episcleritis is 

usually self-limited and does not affect vision or involve the cornea. 

Patients using extended-wear contact lenses are at risk for both bacterial 

conjunctivitis and keratitis.  Involvement of the cornea indicates keratitis, 

and the cornea is generally spared in uncomplicated conjunctivitis.  The 

infection in this patient is likely due to Pseudomonas. 

 Subconjunctival hemorrhage is 

usually caused by local trauma or 

Valsalva maneuver (eg, coughing, 

sneezing, vomiting).  Patients will 

have a well-demarcated patch of 

extravasated blood beneath the 

conjunctiva.  Most cases are benign 

and require no specific therapy. 

Viral conjunctivitis ("pink eye") is 

usually preceded by typical nasopharyngeal symptoms.  Corneal 

involvement is uncommon.  Viral conjunctivitis is most common in the late 

summer and fall and may occur in clusters or small epidemics. 

Herpes simplex keratitis is a frequent cause of corneal blindness in the US. 

It mostly occurs in adults. These patients usually complain of pain, 

photophobia, blurred vision, tearing, and redness. A history of prior 

episodes may be present. Usually, the recurrences are precipitated by 

excessive sun exposure, outdoor occupation (as in this patient), fever, or 

immunodeficiency. Corneal vesicles and dendritic ulcers are characteristic. 

Dendritic ulcers are the MC presentation. It is primarily diagnosed 

clinically, although epithelial scrapings will show multi-nucleated giant 

cells. Antiviral therapy (oral or topical) is effective in the treatment of 

Herpes simplex keratitis. 
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………………….. 

Bacterial keratitis usually occurs in contact lens wearers, following corneal 

trauma or entry of a foreign body.  The cornea appears hazy with a central 

ulcer and adjacent stromal abscess.  Hypopyon may be present. 

Herpes zoster ophthalmicus is an infection caused by varicella-zoster 

virus.  Most episodes occur in the elderly.  It presents with fever malaise 

and a burning, itching sensation in the periorbital region.  Examination 

reveals a vesicular rash in the distribution of the cutaneous branch of the 

first division of the trigeminal nerve.  Conjunctivitis and dendriform 

corneal ulcers characterize the eye involvement. 

Corneal abrasion presents with severe pain and photophobia.  There is 

usually a history of trauma to the eye.  Slit lamp examination reveals 

corneal abrasion. 

Fungal keratitis occurs after corneal injury in agricultural workers or 

immunocompromised patients.  The cornea shows multiple stromal 

abscesses. 

GLAUCOMA 

 

A patient has open-angle glaucoma (OAG), a form of optic neuropathy 

typically (but not always) associated with elevated intraocular pressure 

(IOP) and characterized by atrophy of the optic nerve head (eg, optic disc 

rim thinning, increased cup/disc ratio [ie, "cupping"]).  OAG is usually 
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asymptomatic in the early stages, but patients can develop gradual loss of 

peripheral vision.  Because vision loss from OAG is generally irreversible, 

treatment should be initiated before the patient develops significant 

symptoms. 

OAG can be treated with a number of topical agents that lower IOP by 

decreasing the formation of aqueous humor or increasing its outflow from 

the anterior chamber. 

• The first-line agent for most patients is a topical 

prostaglandin (eg, latanoprost, bimatoprost), which acts 

by increasing drainage of aqueous humor through the 

uveosclerar pathway. 

• If prostaglandins are ineffective, topical beta blockers (eg, timolol) 

can be added, although they should be used with caution in 

patients with comorbid asthma. 

• If topical agents are ineffective or not tolerated, surgical 

intervention (eg, laser trabeculoplasty) can be considered. 

………………….. 

Systemic or ophthalmic glucocorticoids (eg, prednisone and prednisolone 

eye drops, respectively) can worsen OAG by decreasing the outflow of 

aqueous humor from the anterior chamber.  However, this adverse effect 

is much rarer with inhaled glucocorticoids and is unlikely to have caused 

this patient's elevated IOP.  Discontinuing the inhaled glucocorticoid 

would increase the risk of asthma exacerbation and is not recommended. 

Ophthalmic atropine is used to dilate the pupil to facilitate examination of 

the retina.  It is contraindicated in patients with OAG because the dilation 

can lead to angle narrowing, which results in decreased outflow of 

aqueous humor from the anterior chamber, leading to acute angle-closure 

glaucoma. 

Systemic (ie, oral, intravenous) carbonic anhydrase inhibitors (eg, 

acetazolamide) are used acutely for angle-closure glaucoma, which 

presents with headache, ocular pain, vomiting, and a fixed, middilated 

pupil.  For OAG, topical carbonic anhydrase inhibitors (eg, dorzolamide) 

are preferred. 
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A patient has primary open-angle glaucoma (OAG), manifesting as loss 

of peripheral vision in association with an enlarged optic cup and 

an increased cup/disc ratio (ie, "cupping" of the optic disc).  OAG is a 

type of optic neuropathy characterized by atrophy of the optic nerve 

head.  It is typically associated with increased intraocular pressure (IOP), 

as measured by tonometry, but this finding is not highly sensitive or 

specific.  The prevalence of OAG is elevated in African Americans, patients 

with diabetes mellitus, and those with a family history of glaucoma. 

OAG usually has an insidious, slowly progressive course, and patients 

frequently are asymptomatic until the condition is advanced.  Early 

symptoms, when present, typically include tripping over objects or being 

involved in near-miss motor vehicle collisions.  Screening (eg, tonometry, 

peripheral vision testing, slit lamp examination) is not universally 

recommended but can be considered for older individuals and patients 

with risk factors.  Initial treatment includes topical agents (eg, bimatoprost) 

to decrease the volume and pressure of aqueous humor or laser 

trabeculoplasty. 

……………. 
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Patients with diabetic retinopathy are commonly asx until late in the 

disease course.  However, typical examination findings 

include microaneurysms, hard exudates, and retinal hemorrhages, 

sometimes with neovascularization.  The disc is generally normal, and 

visual field defects (when 

present) are patchy, 

rather than peripheral. 

 Hypertensive 

retinopathy presents with 

blurred vision, sometimes 

with limited visual field 

defects.  Examination 

shows arteriovenous 

nicking, copper wiring, 

flame hemorrhages, 

cotton-wool spots, and 

optic disc edema. 
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 Age-related macular degeneration 

presents with slowly progressive central 

(not peripheral) vision loss.  Examination 

shows subretinal drusen and pigment 

anomalies. 

Nonarteritic anterior ischemic optic 

neuropathy (AION) is characterized by 

ischemia in the optic nerve head.  It 

presents acutely with painless, 

monocular vision loss.  Typical 

examination findings include 

optic disc edema and an afferent 

pupillary defect. 

 Optic neuritis presents with 

acute, monocular vision loss and 

pain with extraocular 

movement.  Examination shows 

unilateral optic disc edema.  The 

condition often occurs in young 

women with multiple sclerosis. 

Angle closure glaucoma (ACG) occurs with closure of a pre-existing 

narrow anterior chamber angle.  It predominantly occurs in people aged 

55-70 years. It presents with an acute onset of severe eye pain and 

blurred vision associated with nausea and vomiting.  It usually occurs 

following pupillary dilation, which may occur in darkened movie theaters, 

during times of stress, or due to drug intake.  Examination reveals a red 

eye with steamy cornea and moderately dilated pupil that is non reactive 

to light. The anterior chamber is shallow with inflammatory changes.  

Tonometry reveals increased intraocular pressure.  IV acetazolamide (with 

subsequent oral administration) may lower the intraocular pressure. 

Permanent cure is offered with laser peripheral iridotomy. 

…………….. 

Open angle glaucoma has an insidious onset, with gradual loss of 

peripheral vision resulting in tunnel vision.  Other characteristic features 

are persistently increased intraocular pressure and pathologic cupping of 

the optic disc. 

Conjunctivitis is characterized by very mild pain.  The cornea is 

clear.  Pupillary size and response to light is normal.  Visual acuity is not 

affected. 
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Uveitis presents with moderate pain and blurred vision.  Cornea may be 

hazy.  The anterior chamber shows flare and cells on slit lamp 

examination.  The pupil is constricted with a poor light response (In acute 

glaucoma, the pupil is dilated and is nonreactive to light). 

Corneal abrasion presents with severe pain and photophobia.  There is 

usually a history of trauma to the eye.  Slit lamp examination with 

fluorescein will reveal the corneal abrasion. 

 

A patient with headache, nausea, eye pain, and a nonreactive mid-dilated 

pupil has typical features of acute angle-closure glaucoma (ACG), 

possibly precipitated by decongestant use.  ACG is characterized by an 

acute rise in intraocular pressure (IOP) due to impaired drainage of 

aqueous humor through the anterior chamber to the trabecular meshwork 

at the iridocorneal angle.  This increased IOP can damage the optic nerve 

and lead to permanent vision loss. 

ACG can be triggered by pupillary dilation (eg, low ambient light) or 

certain medications (eg, decongestants, anticholinergic drugs) in patients 

with predisposing anatomy.  Symptoms include acute eye pain, headache, 

nausea, diminished vision, and halos around lights. Examination shows 

a nonreactive and mid-dilated pupil, conjunctival redness, and corneal 

opacification. 

Urgent ophthalmologic consultation is indicated in suspected ACG.  The 

gold standard for diagnosis is gonioscopy, which uses a specialized 

prismatic lens with a slit lamp to visualize the iridocorneal angle.  An 

ocular tonometer measures IOP and can provide additional information if 

ophthalmologic consultation is not available immediately.  The device is 

placed against the cornea, quantitated pressure is applied, and the 

resulting indentation is measured.  Initial ACG management includes 

intravenous acetazolamide and pressure-lowering eye drops; laser 

iridotomy provides definitive care. 
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……………………. 

Urgent noncontrast CT scan of the head is indicated for suspected 

intracranial hemorrhage (eg, sudden-onset severe headache, altered 

mental status).  A CT scan is also useful to assess for an intracranial mass 

in patients with focal neurologic deficits.  However, this patient's ocular 

findings are more consistent with ACG. 

Duplex studies of the carotid arteries are done to evaluate the carotid 

artery for plaques or stenosis.  Emboli released from carotid plaques can 

cause retinal artery occlusion with sudden vision loss, but this is typically 

painless and does not normally cause conjunctival redness. 

Fluorescein staining of the eye is usually performed to detect corneal 

abrasions or herpetic keratitis.  Headache, nausea, and a mid-dilated pupil 

are not typical in these conditions and are more consistent with ACG. 
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LP is useful to assess for subarachnoid hemorrhage (eg, thunderclap 

headache, meningeal signs) or meningitis (eg, fever, neck 

stiffness).  Headache is common with these conditions, but a unilateral red 

eye with mid-dilated pupil is more consistent with ACG. 

PRESBYOPIA A patient is most likely suffering from presbyopia, which is a common age-

related disorder that results from the loss of elasticity in the lens.  This 

decrease in elasticity prohibits accommodation of the lens, which is 

required in order to focus on near objects. The tendency of patients to 

hold reading material at a further distance is classic for presbyopia. 

Patients often have no history of eye problems. Most patients will report 

the onset of presbyopia while they are in their forties, and symptoms 

typically peak at some point in their sixties. The poor near vision 

associated with presbyopia can easily be improved with reading glasses. 

………………. 

A nonspherical cornea can lead to astigmatism, which typically presents 

with blurry vision both at a distance and up close. 

Increased lens opacity is the etiology of cataracts.  Patients may have 

difficulty reading, but a history of difficulty with night vision or driving at 

night is more characteristic. 

Age-related macular degeneration is a common cause of visual loss in 

patients over the age of 50, but it is typically associated with central visual 

field loss. 

Disease located in the peripheral retina is usually secondary to diabetes, 

which can lead to either proliferative or non-proliferative retinopathy.  This 

patient, however, has no known history of diabetes. 

Elevated intraocular pressure is the etiology of glaucoma.  Primary open-

angle glaucoma usually presents with peripheral visual field defects 

followed by central visual loss. 

DIABETIC 
RETINOPATHY 

Diabetic retinopathy is the leading cause of blindness in the USA.  It occurs 

in both insulin dependent and non-insulin dependent diabetes 

mellitus.  There are 3 main categories: 

1. background or simple retinopathy - consists of microaneurysms, 

hemorrhages, exudates, and retinal edema, as in this patient 

2. pre-proliferative retinopathy - with cotton wool spots 

3. proliferative or malignant retinopathy - consists of newly formed 

vessels.  

Patients are usually asymptomatic at first, despite early signs of 

retinopathy (e.g., microaneurysms).  Visual impairment occurs with the 
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development of macular edema.  Argon laser photocoagulation is the 

suggested treatment for the prevention of complications. 

…….. 

Central retinal vein occlusion (CRVO) is characterized by sudden, unilateral 

visual impairment that is usually noted upon waking in the 

morning.  Diabetics are at increased risk for retinal vein 

occlusion.  Ophthalmoscopy reveals disc swelling, venous dilation and 

tortuosity, retinal hemorrhages and cotton wool spots. 

Macular degeneration (MD) affects central vision.  It is characterized by 

distorted vision and central scotoma.  Cigarette smoking increases the risk 

of macular degeneration.  Ophthalmoscopy findings vary according to the 

type (i.e., atrophic vs. exudative).  The atrophic form is characterized by 

multiple sores in the macular region, while the exudative form is 

characterized by new blood vessels that may leak, bleed, and scar the 

retina. 

Retinal detachment occurs unilaterally.  It presents as blurred vision that 

progressively worsens.  Ophthalmoscopy reveals the retina hanging in the 

vitreous.  

Open angle glaucoma is also seen in diabetics, but is characterized by 

gradual loss of peripheral vision, resulting in tunnel 

vision.  Ophthalmoscopy shows pathologic cupping of the optic disc. 

 

Vitreous hemorrhage typically presents as a sudden loss of vision 

and onset of floaters. The MCC is diabetic retinopathy. An important 

diagnostic clue is that the fundus is hard to visualize, and even if it is 

visualized, details may be obscured.  Immediate ophthalmologic 

consultation is required. For patients with underlying medical conditions, 

conservative treatment (i.e., upright position during sleep, which enhances 

settling of the hemorrhage) is recommended.  

……………… 

Retinal detachment refers to the separation of the inner layers of the 

retina.  It may be associated with metabolic disorders (e.g., diabetes 

mellitus), trauma (including ocular surgery), vascular disease, myopia, or 

degeneration.  Patients typically complain of vision loss, photopsia 

with showers of floaters.  Fundoscopy typically demonstrates an elevated 

retina with folds and/or a tear. 

Diabetic retinopathy patients are usually asymptomatic, even though 

changes in fundoscopy are seen.  Vitreous hemorrhage frequently occurs 

in patients with proliferative diabetic retinopathy.  Once a diabetic patient 
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presents with a sudden onset of visual loss with numerous 

floaters, a vitreous hemorrhage is most likely to have occurred.   

CRVO presents as a sudden, painless, unilateral loss of vision.  It is also 

noted in patients with a history of hypertension.  Ophthalmoscopic signs 

are disk swelling, venous dilation and tortuosity, retinal hemorrhages, and 

cotton wool spots. 

Patients with macular degeneration typically present with painless 

progressive blurring of central vision, which can be acute or insidious.  It 

occurs bilaterally. 

 

MACULAR 
DEGENERATION 

Age-related macular degeneration (AMD) is usually seen in patients age 

>50.  It presents with progressive and bilateral loss of central 

vision. Peripheral fields and navigational vision (allowing patients to 

navigate around obstacles in their surroundings and maintain social 

independence) are classically maintained, although they may become 

impaired due to the development of cataracts. 

AMD results from degeneration and atrophy of the central retina (macula), 

retinal pigment epithelium, Bruch's membrane, and choriocapillaries. 

……… 

Open-angle glaucoma usually presents as a gradual loss of peripheral 

vision (over a period of years) and consequent tunnel vision.  Central 

vision is spared. 

Once removed, cataracts do not typically recur.  Following cataract 

surgery, some patients develop posterior capsule opacification (thickening 

of the capsule holding the artificial lens), which can cause cloudy vision 

and can be treated (eg, with laser) without resulting in longterm vision 

problems.  Progressive central vision loss with maintenance of peripheral 

vision is highly suggestive of AMD. 

Central retinal artery occlusion and retinal detachment are very acute 

conditions with complete vision loss. 

The most likely diagnosis in this case is macular degeneration, which is the 

leading cause of blindness in industrialized countries.  One of the earliest 

findings in macular degeneration is distortion of straight lines such that 

they appear wavy.  The grid test described above is frequently used to 

screen for patients with macular degeneration.  The primary risk factor for 

macular degeneration is increasing age, although smoking can increase 

the risk as well.  Patients may be asymptomatic, but others complain of 

visual problems in either one or both eyes.  Driving and reading are often 

some of the first activities that are affected since they require fine visual 
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acuity, which is provided primarily by the macula.  In addition to the grid 

test described above, ophthalmologic examination can identify drusen 

deposits in the macula, which are common lesions seen with this disorder. 

…………………… 

Lens opacification is the cause of visual loss from cataracts.  Cataracts, 

however, should not cause straight lines to appear wavy. 

An enlarged blind spot may be seen with papilledema, but this patient has 

no evidence of increased intracranial pressure to result in papilledema. 

Increased intraocular pressure is the cause of glaucoma, which does not 

typically present with distortion of straight lines. 

Visualization of straight lines is a task that requires fine visual acuity, which 

is controlled primarily by the centrally-located macula as opposed to the 

more peripheral retina. 

HSV INFECTION Ophthalmologic problems occur in approximately half of patients with 

advanced HIV infection. Retinitis can occur as a complication of 

opportunistic infections in AIDS patients. Both varicella-zoster (VZV) and 

herpes simplex virus (HSV) can cause severe, devastating intraocular 

inflammation.  Most cases of retinal disease are believed to be a 

reactivation of a previously acquired infection. 

In an immunocompromised individual, HSV retinitis may be characterized 

by rapidly progressing bilateral necrotizing retinitis (referred to as the 

"acute retinal necrosis syndrome").  This patient's clinical presentation is 

suggestive of acute retinal necrosis most likely due to HSV.  The initial 

symptoms are keratitis and conjunctivitis with eye pain, followed by 

rapidly progressive visual loss. Funduscopy reveals widespread, pale, 

peripheral lesions and central necrosis of the retina. 

HSV infection of the eye is the MCC of corneal blindness in the US. 

………………… 

CMV retinitis is the MC serious ocular complication of HIV-positive 

patients; however, it is typically painless, and funduscopy shows fluffy or 

granular retinal lesions located near the retinal vessels and associated 

hemorrhages.  It does not usually cause initial conjunctivitis or keratitis, as 

in this patient. 

Candida can cause endophthalmitis, especially with disseminated 

candidiasis infection.  Patients with candida fungemia who appear sick 

should be evaluated by an ophthalmologist for possible endophthalmitis. 
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Pseudomonas and EBV are not common causes of retinitis in 

immunosuppressed patients. 

CMV A patient with advanced AIDS 

has progressive blurred vision, 

floaters, and yellow-white 

exudates adjacent to the 

fovea/retinal vessels, raising 

strong suspicion for CMV 

retinitis. CMV is a widely 

prevalent herpetic virus that 

typically causes an 

asymptomatic initial infection 

followed by lifelong 

latent infection.  Although healthy patients rarely develop sequelae of 

dormant infection, those with severe deficits in cell-mediated immunity 

due to the use of immunosuppressive medications (eg, following organ 

transplantation) or advanced AIDS are at high risk for reactivation and 

subsequent end-organ disease. 

Retinitis is the most common end-organ manifestation of CMV in patients 

with advanced AIDS.  It primarily occurs in those with CD4 counts 

<100/mm3 and generally presents with blurred vision, floaters, and 

photopsia (sensation of flashing lights).  Funduscopic examination is 

diagnostic and typically reveals yellow-white, fluffy, hemorrhagic lesions 

adjacent to the fovea and retinal vessels. 

Patients with CMV retinitis are usually treated with oral antivirals 

(eg, valganciclovir).  Lesions near the fovea or optic nerve typically 

require concomitant intravitreal injections to reduce the risk 

of blindness and retinal detachment due to retinal scarring. 

Antiretroviral therapy should also be initiated (usually 2 weeks after 

beginning CMV treatment) to prevent CMV recurrence and progression. 

…….. 

Herpes simplex keratitis causes corneal (not retinal) lesions and results in 

ocular pain, tearing, and discharge.  It is generally diagnosed using a slit 

lamp. 

Herpes zoster ophthalmicus presents with eye pain and a vesicular 

eruption usually involving the cornea or iris.  This patient does not have 

pain, a rash, or an anterior lesion. 
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HIV retinopathy is marked by cotton-wool retinal lesions that are rarely 

hemorrhagic and tend to resolve over weeks to months.  HIV retinopathy 

does not commonly cause floaters or blurred vision. 

Toxoplasmic chorioretinitis usually causes eye pain and decreased 

vision.  Retinal lesions appear in a nonvascular (not perivascular) 

distribution. 

Syphilitic chorioretinitis usually presents with uveitis and diminished visual 

acuity and almost always occurs with symptoms of syphilitic meningitis 

(eg, nuchal rigidity, confusion, fever). 

RETINAL 
DETACHMENT 

Retinal detachment refers to the separation of the layers of the retina.  It 

usually occurs in people age 40-70 years.  A typical presentation includes 

photopsia (flashes of light) and floaters (spots in the visual field).  Some 

patients describe "a curtain coming down over my eyes," similar to other 

causes of transient vision loss (eg, amaurosis fugax). 

Usually, the inciting event occurs months before retinal detachment. 

Myopia or trauma can cause retinal breaks, through which fluid seeps in 

and separates the retinal layers.  In this patient, ocular trauma most likely 

occurred due to her cataract surgery. Ophthalmoscopic examination 

reveals a grey, elevated retina.  Laser therapy and cryotherapy are done to 

create permanent adhesions between the neurosensory retina, retinal 

pigment epithelium, and choroid. 

…………….. 

Choroidal rupture occurs due to blunt ocular trauma. Examination reveals 

central scotoma, retinal edema, hemorrhagic detachment of the macula, 

subretinal hemorrhage, and crescent-shaped streak concentric to the optic 

nerve. The usual complaint is blurred vision following blunt trauma. 

Central retinal artery occlusion (CRAO) is also characterized by a sudden 

painless loss of vision in one eye, but its funduscopic findings differ. 

Ophthalmoscopy of patients with CRAO reveals pallor of the optic disc, 

cherry red fovea, and boxcar segmentation of blood in the retinal veins. 

Proliferative diabetic retinopathy in the initial stage is asymptomatic.  

Patients may later complain of decreased visual acuity. Neovascularization 

is the hallmark of proliferative diabetic retinopathy. The other findings are 

vitreous hemorrhage and macular edema. These changes may lead to 

retinal detachment. 

Exudative ("wet") macular degeneration can cause central vision loss; 

straight line distortion is one of the earliest changes.  Testing reveals 

central scotoma.  Ophthalmoscopy reveals growth of abnormal vessels in 
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the retinal space.  Sudden visual loss may occur if it is complicated by 

retinal detachment. 

UVEITIS A patient has anterior uveitis, which 

presents with a painful, red eye 

associated with photophobia, tearing, 

and diminished visual acuity.  The 

uvea is the tissue layer between the 

cornea/sclera and the retina; the 

anterior uvea consists of the iris and 

ciliary body and the posterior uvea 

consists of the choroid.  Anterior 

uveitis is inflammation of the anterior 

uveal tract and is sometimes termed 

"iritis" (or "iridocyclitis" if the ciliary body is involved).  It is much more 

common than posterior uveitis, which involves the choroid.  Examination 

findings in anterior uveitis can 

include hyperemia 

concentrated at the junction of 

the sclera and cornea (ciliary 

flush), pupillary constriction, a 

hazy "flare" in the aqueous 

humor, and layering of white 

cells in the anterior chamber 

(hypopyon). 

Anterior uveitis is most often 

idiopathic or traumatic, but it can be associated with systemic 

inflammatory diseases such as certain infections (eg, herpesviruses, 

toxoplasmosis), sarcoidosis, spondyloarthritis (eg, ankylosing spondylitis 

[AS], reactive arthritis [ReA]), and IBD.  This patient's oral aphthous ulcer, 

abdominal tenderness, and intermittent gastrointestinal symptoms 

suggest possible Crohn disease. 
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……………. 

Acute AGC can cause a red, painful eye with diminished visual 

acuity.  However, it is more common in older patients (predominantly age 

55-70), and most patients have headache, nausea, and vomiting. 

Bacterial conjunctivitis is characterized by conjunctival edema and 

hyperemia and a purulent discharge, whereas viral conjunctivitis (pink eye) 

causes conjunctival redness with a watery or mucoid discharge.  Patients 

with either type of conjunctivitis may also experience morning mattering 

of the lids.  This patient has dilation of the conjunctival vessels, but his 

decreased visual acuity and photophobia are not consistent with 

conjunctivitis. 

Episcleritis is characterized by acute redness and tearing with injection of 

conjunctival and episcleral vessels.  Patients may have mild irritation, but 

overt pain and diminished visual acuity, as seen in this patient, are not 

consistent with episcleritis. 
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CENTRAL RETINAL 
VEIN 

THROMBOSIS 
(CRVO) 

 

This patient with acute, unilateral, painless loss of vision has findings 

suggestive of central retinal vein occlusion (CRVO).  The characteristic 

changes on funduscopic examination are sometimes referred to as the 

"blood and thunder" appearance, and include optic disk swelling, retinal 

hemorrhages, dilated veins, and cotton wool spots.  CRVO should be 

considered in the differential diagnosis for acute or subacute monocular 

loss of vision, but it is typically not quite as acute as the vision loss seen in 

patients with central retinal artery occlusion. 

CRVO is caused by thrombosis of the central retinal vein and is most 

common in patients with coagulopathy, hyperviscosity, chronic glaucoma, 

and atherosclerotic risk factors (eg, age, DM, HTN). The diagnosis can be 

confirmed with fluorescein angiography.  Patients with no significant 

macular edema or neovascularization are often managed conservatively 

with close observation. Significant macular edema can be treated with 

intravitreal injection of vascular endothelial growth factor inhibitors.  No 
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treatment is particularly effective, but some patients may have partial 

recovery of vision within the first 3 months. 

……………… 

Acute angle-closure glaucoma presents with acute onset of severe eye 

pain and blurred vision associated with nausea and vomiting. 

Examination shows a red eye with a steamy cornea and 

moderately dilated pupil that is non-reactive to light. 

Patients with anterior uveitis may have vision loss, but the affected eye is 

usually red and painful. 

Amaurosis fugax is usually caused by atheroemboli from the carotid 

arteries and causes temporary vision loss as opposed to the persistent 

vision loss seen in this patient. Swelling of the optic disc may be seen in 

some cases, but retinal hemorrhage is more consistent with CRVO. 

Optic neuritis is characterized by acute unilateral loss of vision, severe 

pain, and an afferent pupillary defect. It most commonly occurs in women 

age <50 and is often an initial presentation of multiple sclerosis. 

OCULAR TRAUMA Sympathetic ophthalmia is also known as "spared eye injury."  It is 

characterized by an immune-mediated inflammation of one eye (the 

sympathetic eye) after a penetrating injury to the other eye.  The typical 

manifestation is anterior uveitis, but panuveitis, papillary edema, and 

blindness may develop.  The pathophysiological mechanism is believed to 

be the uncovering of 'hidden' antigens.  Some antigens contained within 

the eye are protected from immunologic recognition by natural 

barriers.  Breaking these barriers results in the uncovering of 'hidden' 

antigens.  An immune response against these antigens can involve 

autoantibodies as well as a cell-mediated reaction. 

……………. 

Reagin-mediated (IgE-mediated) disease is seen in vernal (allergic) 

conjunctivitis. 

Circulated immune complexes can affect the eye in systemic lupus 

erythematosus. 

Ocular injury by non-caseating granulomas is typical for sarcoidosis. 

Non-immunologic injury is less likely in this case. 

 

 

 



45 
 

 ALLERGY & IMMUNOLOGY   
IMMUNIZATIONS International travelers often require vaccination against infectious diseases 

that are uncommon in their home country but common in their 

destination area.  The Centers for Disease Control (CDC) offer guidelines 

regarding which vaccinations are appropriate for various destination 

areas.  For those traveling to North Africa, the CDC recommends 

administering the hepatitis A, hepatitis B, and typhoid vaccines as well as a 

polio booster vaccine.  Of these, the most common vaccine-preventable 

infectious disease is hepatitis A.  The risk of contracting hepatitis A is 

significant for those traveling to developing countries, and increases in 

proportion to the length of stay.  The mortality from hepatitis A increases 

with age and approaches 3% in adults over age 55.  North American and 

European countries are considered low-risk zones; most Asian and African 

countries are high-risk zones.  A single dose of hepatitis A vaccine 

provides adequate protection for a young immunocompetent adult; the 

second dose should be administered for long-term immunity. 

…………….. 

The CDC does not recommend routine vaccination against cholera for 

those traveling to any country. 

Yellow fever is a mosquito-borne viral hemorrhagic fever endemic to 

tropical regions of sub-Saharan Africa and South America.  Vaccination is 

in general recommended for those traveling to sub-Saharan African and 

equatorial South American countries. 

Rabies vaccination is not required for entry into any country; however, it 

should be considered for patients visiting developing countries who plan 

on spending a lot of time outdoors or in rural areas.  Vaccination may be 

of greater benefit in children since they may be more likely to play with 

animals and less likely to report bites. 

Meningococcal vaccination is required for people who are traveling to 

some Asian countries and to sub-Saharan Africa.  This vaccine is legally 

required for pilgrims who make the Hajj to Mecca, Saudi Arabia. 

The CDC recommends that the pneumococcal vaccine be administered to 

several age groups of individuals living within the United States (e.g. 

young children, those over age 65, and younger adults with specific 

comorbid chronic diseases).  This particular patient does not fall into any 

of those groups. 
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This patient has pneumococcal pneumonia, which is caused by a variety 

of Streptococcus pneumoniae serotypes.  Each infectious serotype 

produces a distinct capsular polysaccharide, and anti-capsular antibodies 

formed during an immune response provide immunity against only a 

single serotype.  As such, at-risk patients are given a pneumococcal 

vaccine containing multiple capsular antigens.  Two types of vaccines are 

currently available for use in the United States: 

1. Pneumococcal polysaccharide vaccine (PPSV23) contains 

capsular material from 23 serotypes that have historically been 

responsible for the majority of pneumococcal infections.  Because 

polysaccharides alone cannot be presented to T cells, the vaccine 
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induces a relatively T-cell-independent B-cell response that is less 

effective in young children and the elderly. 

2. Pneumococcal conjugate vaccine (PCV13) consists of capsular 

polysaccharides from 13 of the most common serotypes that have 

been covalently attached to inactivated diphtheria toxin 

protein.  This polysaccharide-protein conjugate induces a T-cell-

dependent B-cell response, resulting in improved immunogenicity 

due to the formation of higher-affinity antibodies and memory 

cells. 

Routine administration of the PCV13 is recommended for all infants and 

young children.  PPSV23 is administered to adults age <65 with 

predisposing comorbidities (eg, chronic heart or lung disease, diabetes 

mellitus, cirrhosis).  Immunocompromised patients and all individuals 

age >65 should receive both vaccines to maximize protection. 

…………….. 

Certain vaccines induce a predominantly IgA (mucosal) response.  An 

example is the oral polio vaccine, which promotes the secretion of anti-

poliovirus IgA antibodies into the gastrointestinal tract. 

The natural killer (NK) cell response is a component of the body's innate 

immunity.  NK cells are lymphocytes that can nonspecifically recognize 

stressed and abnormal cells.  They attack principally cancer cells and virus-

infected cells.  NK cells are not involved in the immune response to 

vaccines. 

Proliferation of CD8+ T cells occurs mainly in response to intracellular 

pathogens.  Certain live attenuated vaccines, such as the measles (MMR) 

and intranasal influenza vaccines, produce a predominately CD8+ T-cell 

response. 

 

CALCINEURIN 
INHIBITORS 

Calcineurin inhibitors (eg, tacrolimus, cyclosporine) inhibit the 

transcription of IL-2 to reduce T-lymphocyte activity and are an important 

component of chronic immunosuppression following solid-organ 

transplantation.  Although these drugs are generally well tolerated, they 

have numerous adverse effects that must be monitored.  These include: 

• Nephrotoxicity:  Calcineurin inhibitors have vasoconstrictive 

properties that can lead to reversible acute kidney injury (usually in 

the setting of elevated blood levels of the drug) or slowly 

progressive, chronic kidney injury that is typically 

irreversible.  Associated electrolyte abnormalities are also common 
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and include hyperkalemia and hyperuricemia with increased rates 

of gout. 

• Hypertension:  The vasoconstrictive properties can also cause 

hypertension, both by triggering increased sodium retention by the 

kidneys and through increased arteriolar peripheral resistance. 

• Neurotoxicity:  These effects may be due to low levels of 

vasoconstrictive cerebellar or cerebral ischemia.  Tremor is a 

common manifestation; it can be either resting or with intention 

and often improves over time.  Other less common and more 

serious effects include visual disturbance and seizures. 

• Glucose intolerance (eg, increased insulin 

requirements):  Calcineurin inhibitors impair the secretion of insulin 

from pancreatic islet cells, contributing to 

hyperglycemia.  Tacrolimus appears to have a stronger 

hyperglycemic effect than cyclosporine. 

• Cosmetic effects:  Gingival hypertrophy (mostly with cyclosporine), 

hirsutism, and alopecia can occur. 

• Gastrointestinal disturbance:  These effects are usually mild and 

can include anorexia, nausea, vomiting, and diarrhea. 

As with most immunosuppression drugs, calcineurin inhibitors also 

increase the risk of infection and malignancy (eg, squamous cell skin 

cancer, lymphoma). 

…………… 

Antithymocyte globulin is an immune globulin that is derived from rabbit 

serum and targets human T-lymphocytes.  It is commonly used for 

induction of potent immunosuppression at the time of renal 

transplantation.  Adverse effects include serum sickness (eg, fever, joint 

pains, skin rash), leukopenia, and thrombocytopenia. 

Azathioprine inhibits purine synthesis to impair the replication of 

lymphocytes and is sometimes used for chronic transplant 

immunosuppression.  Common adverse effects include bone marrow 

suppression and hepatotoxicity. 

Mycophenolate formulations (eg, mycophenolate mofetil, mycophenolate 

sodium) are commonly used for chronic transplant 

immunosuppression.  These drugs are known for causing gastrointestinal 

disturbances (eg, nausea, diarrhea) and bone marrow suppression. 

Low-dose prednisone is commonly used for chronic transplant 

immunosuppression.  Adverse effects are many and include glucose 

intolerance and hypertension; however, tremor, renal insufficiency, and 

hyperkalemia are not typical. 



49 
 

LIVER ABSCESS A patient underwent liver transplantation 2 weeks ago and now has right 

upper quadrant pain, high fever, hypotension, tachycardia, and significant 

leukocytosis, suggesting sepsis due to an ongoing bacterial infection. 

Infections continue to be the major cause of morbidity and mortality in 

patients who have undergone liver transplantation.  Length of time since 

transplant helps categorize the likely infectious organism as follows: 

• <1 month:  Bacterial causes from operative complications (eg, 

hepatic abscess, biliary leak, wound infection) or hospitalization 

(eg, intravascular catheter, external drain) 

• Months 1-6:  Opportunistic pathogens (eg, Cytomegalovirus, 

Aspergillus, Mycobacterium tuberculosis) in the setting of high-

dose immunosuppressive medication 

• >6 months:  Immunosuppressants usually at maintenance 

levels.  Patients primarily at risk for typical community-acquired 

pathogens (at a higher rate than the general population) 

……….. 

Acute cellular rejection occurs <90 days after transplantation and can 

cause fever, right upper quadrant pain, and elevations in liver function 

tests.  However, this patient also has rapid-onset hemodynamic instability, 

making a bacterial infection more likely.  In addition, although prednisone 

use can cause leukocytosis, significant leukocytosis and high fever are 

more likely to indicate bacterial infection. 

Opportunistic infections such as Cytomegalovirus, Aspergillus, and 

Epstein-Barr virus are most common 1-6 months post transplantation in 

the setting of high-dose immunosuppressive regiments.  This patient had 

rapid-onset hemodynamic decompensation with significant leukocytosis 2 

weeks post transplantation, making a bacterial cause more likely. 

Hyperacute rejection is a relatively rare form of rejection due to an 

antibody/complement-mediated response (eg, ABO mismatch).  This 

outcome manifests <1 week after transplantation. 

Post-transplant lymphoproliferative disease is usually due to Epstein-Barr 

virus in the setting of chronic high-dose immunosuppression.  Fever, 

weight loss, and fatigue are common presenting symptoms.  This patient 

with significant leukocytosis and rapid-onset symptoms 2 weeks post 

transplantation likely has a bacterial infection. 
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ACE INHIBITORS ACE inhibitors are the most common cause of acquired 

angioedema.  Patients present with edema in the face, mouth, lips, tongue, 

glottis and larynx.  Laryngeal edema can cause airway obstruction and be 

life threatening.  Angioedema occurs due to the pro-inflammatory action 

of bradykinin, which promotes edema, inflammation and the sensation of 

pain.  Angiotensin converting enzyme (ACE) is also known as kininase; it 

functions to degrade bradykinin. When ACE is inhibited, levels of 

bradykinin increase, thereby leading to angioedema.  

ACE inhibitors are usually started on the first post-infarction day in non-

hypotensive patients, and patients typically present with angioedema 

within days to weeks after starting therapy (as in this patient).  However, it 

is important to note that angioedema from ACE inhibitors can occur at 

ANYTIME, not just within weeks of starting the medication.  The first step 

in management of angioedema is to check for airway compromise and 

vasomotor instability, which require subcutaneous epinephrine 

administration if present.  If airway obstruction fails to respond to 

epinephrine, an emergency tracheostomy is done.  The ACE-inhibitor 

should be stopped immediately. 

……………. 

 

The common adverse effects of beta-blockers (metoprolol) are 

bradycardia, AV block, bronchoconstriction (clinically significant in patients 

with asthma and COPD), and male sexual dysfunction. 

 

Nitrates can cause headaches, hypotension and development of tolerance 

to the drug with continuous use. 

Clopidogrel uncommonly causes adverse reactions, the most significant of 

which is thrombotic thrombocytopenic purpura. 

 

Aspirin and NSAIDs can cause allergic angioedema. It typically happens 

immediately after exposure and it is accompanied by itching and skin rash 

(urticaria).  

Statins are associated with hepatotoxicity and myopathy. 
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CONTACT 
DERMATITIS 

 

A patient with a scaly, pruritic rash on the hands has irritant contact 

dermatitis (ICD), possibly due to frequent hand washing as a dentist.  ICD 

is a localized inflammatory reaction that can be triggered by a variety of 

chemicals, solvents, cleaning products, or acidic/alkaline solutions.  ICD 

is nonimmunologically mediated but can resemble allergic contact 

dermatitis with pruritus, 

erythema, local swelling, and 

vesicles.  Symptoms can develop 

acutely (within hours of exposure) 

but are often chronic, leading to 

excoriations, hyperkeratosis, and 

fissuring of involved skin. 

Emollients and use of protective 

barriers can often relieve 

symptoms.  However, 

identification and avoidance of 

the offending agent are also 

essential, although this is 

frequently challenging, as many 
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common household and occupational products can contribute to 

symptoms.  The diagnosis of ICD (and allergic contact dermatitis) is usually 

based on clinical findings, but if initial measures do not clear the rash, 

skin biopsy may be required for confirmation. 

……………. 

 Herpetic whitlow is due to 

inoculation of herpes simplex virus 

into broken skin.  Patients 

experience tingling and burning of 

the hand associated with a localized 

vesicular rash.  Symptoms would not 

be bilateral and symmetric. 

 

 

 Palmoplantar psoriasis causes thickened 

erythematous plaques with fissuring on the 

palms and/or soles, often with 

scaling.  Features that would differentiate 

palmoplantar psoriasis from contact 

dermatitis include typical psoriatic scaling, nail 

changes, and the presence of psoriasis 

elsewhere on the body. 

 

 

 

 

 Typical scabies lesions are small, 

erythematous, papules and irregular 

burrows.  They predominantly involve 

the finger webs, flexural surfaces, belt 

line, and buttocks.  More diffuse skin 

involvement can be seen in crusted 

scabies, but this is typically seen in 

immunocompromised individuals. 
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 Tinea manuum is a 

superficial fungal infection of 

the hands.  It typically 

presents as 

pruritic, hyperkeratotic 

patches on the palms 

or annular erythematous 

lesions resembling tinea 

corporis on the dorsum of 

the hands and finger 

webs.  Most patients have 

concurrent tinea pedis. 

COMMONVARIAB
LE 

IMMUNODEFICIE
NCY (CVID) 

GI = gastrointestinal; IBD = inflammatory bowel disease; RA = rheumatoid arthritis. 

This patient with evidence of acute pneumonia (cough, shortness of 

breath, leukocytosis, right lower lobe infiltrate) and recent history of 

recurrent pneumonia, sinusitis, and bloody diarrhea likely has common 

variable immunodeficiency (CVID).  CVID is a collective diagnosis that 

includes a number of genetic defects resulting in impaired B cell 

differentiation and hypogammaglobulinemia. 

Common variable immunodeficiency 
Manifestations • Recurrent respiratory (eg, pneumonia, sinusitis, otitis) & GI 

(eg, Salmonella, Campylobacter) infections 

• Autoimmune disease (eg, RA, thyroid disease) 

• Chronic lung disease (eg, bronchiectasis) 

• GI disorders (eg, chronic diarrhea, IBD-like conditions) 

 

Diagnosis • ↓↓ IgG, ↓ IgA/IgM 

• No response to vaccination 

Management 

 

• Immunoglobulin (Ig) replacement therapy 
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CVID is one of the most common primary immunodeficiencies in adults 

and is characterized mainly by increased susceptibility to bacterial 

infection.  Recurrent respiratory infections (eg, pneumonia, sinusitis, 

otitis) and gastrointestinal infections (eg, Salmonella, Campylobacter) 

are common, and the latter may lead to episodes of bloody 

diarrhea.  Chronic giardiasis may occur, but opportunistic infections 

(eg, Candida, Pneumocystis jirovecii) are rare.  Other characteristics of 

CVID include concomitant autoimmune disease (eg, hemolytic anemia, 

rheumatoid arthritis, pernicious anemia), inflammatory bowel-like disease, 

granuloma development, and increased risk for non-Hodgkin 

lymphoma.  Enteropathy (eg, sprue-like illness) is common, and affected 

patients may present with malabsorption and weight loss. 

Most cases of CVID are due to sporadic mutation, and family history of the 

disease is typically absent (as in this patient).  The majority of patients are 

diagnosed in adulthood (age 20-45) due to a combination of variable 

presentation and diagnostic delay.  Diagnosis is made by quantitative 

measurement of immunoglobulin levels (significantly reduced serum 

IgG with low levels of IgA and/or IgM) as well as by markedly reduced or 

absent immune response to vaccination. 

……………… 

Low CD4+ lymphocyte counts occur in DiGeorge syndrome and HIV 

infection and create susceptibility to opportunistic infection.  DiGeorge 

syndrome typically manifests shortly after birth, and this patient is HIV 

negative. 

Alpha-1 antitrypsin deficiency (A1ATD) is an inherited disorder that leads 

to emphysema and liver damage but does not increase the risk of 

recurrent infections. 

Methacholine challenge is used to diagnose asthma, which is not 

characterized by recurrent bacterial respiratory infections. 

Sweat chloride test is used to diagnose cystic fibrosis (CF). Recurrent 

pneumonia and sinusitis can occur in CF; however, CF is often diagnosed 

prior to adulthood.  In addition, although diarrhea and malabsorption may 

be seen (due to pancreatic insufficiency), bloody diarrhea would be 

unusual. 
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DERMATOLOGY 
SKIN AND SOFT 

TISSUE 
INFECTIONS 

 

Cellulitis is a skin infection of the deep dermis and subcutaneous fat 

usually caused by beta hemolytic Streptococcus (nonpurulent) or S 

aureus (purulent).  Infections take 

root in areas of skin disruption (eg, 

insect bite, toe-web impetigo, 

stasis edema).  Patients typically 

develop a slowly spreading rash 

that is warm, tender, and 

erythematous with flat, indistinct 

borders.  Fever and regional 

lymphangitis/lymphadenitis may 

be present.  Laboratory studies 

usually show leukocytosis with a 

predominance of neutrophils, a 

characteristic of most acute 

bacterial infections.  Diagnosis is 

based largely on clinical findings, 

but blood cultures may be useful 

in patients with systemic toxicity, 

extensive rash, or certain 

comorbidities (eg, 

immunocompromised). 
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……… 

DVT may cause calf swelling, erythema, and warmth.  An anterior rash, 

high fever, and leukocytosis are not typical. 

 Erysipelas is similar in etiology 

(generally streptococci) and 

clinical presentation to 

cellulitis.  However, erysipelas is 

limited to the epidermis and 

superficial dermis, which gives 

erysipelas its characteristic raised, 

sharp borders and intense 

erythema. 

EN is a delayed HSR usually 

characterized by subcutaneous, 

bilateral, anterior leg nodules 

(inflammation of subcutaneous 

tissues).  It is associated with 

infectious (eg, streptococcal 

pharyngitis), autoimmune (eg, 

sarcoidosis), or inflammatory 

processes (eg, inflammatory bowel disease). Polyarthralgia, fever, and 

malaise are common. This patient has a flat, unilateral skin rash. 

Necrotizing fasciitis is a destructive infection of the fascia and 

subcutaneous fat marked by severe pain, systemic toxicity, bullae, crepitus, 

and skin necrosis. 

A ruptured Baker cyst may cause pain, warmth, and erythema in the 

popliteal fossa and posterior calf.  High fever, leukocytosis, and a localized 

anterior rash would be uncommon. 

TSS is a toxin-mediated illness marked by the rapid onset of fever, 

hypotension, and diffuse skin rash that includes the palms and soles.  This 

patient has a localized rash and no hypotension. 
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PSEUDOFOLLICULI
TIS BARBAE 

A patient has small, painful 

papules in the beard area 

consistent with 

pseudofolliculitis 

barbae (PB). PB is caused 

by penetration of the hair 

shaft into interfollicular skin, 

either through the lateral 

wall of the follicle 

(transfollicular penetration) 

or by curving back down 

into the skin after exiting the 

follicle (extrafollicular penetration). PB occurs in all ethnic groups but is 

most prevalent in black men due to tightly curled facial hair.  Shaving 

with multiblade razors, which cut hair below the skin surface and leave an 

angled tip to the hair shaft, further increases the risk. 

The diagnosis of PB is usually apparent on clinical presentation. 

Complications include hyperpigmentation, secondary bacterial infection, 

and, occasionally, keloid formation.  Discontinuation of shaving is first-

line treatment and results in improvement in a few weeks.  Subsequently, 

adjustment of shaving routine (eg, single blade, warm compresses prior to 

shaving) or use of alternative shaving methods (eg, hair clippers to leave 

hair longer) can be adopted.  Chemical depilatories, laser hair removal, 

and topical eflornithine (which slows hair growth) can also be used. 

…………. 

Inflammatory acne can present with small, tender papules on the 

neck.  However, it usually also involves the face and most commonly 

presents in the adolescent years. 

As noted, PB can be complicated by secondary bacterial 

infection.  However, bacterial folliculitis presents acutely with localized 

erythema and pustule formation. 

 Lichen planus presents 

with purplish papules and 

plaques.  It is typically pruritic 

rather than painful and is 

much more common on the 

extremities than the neck. 
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 Seborrheic dermatitis presents with 

erythematous patches associated 

with greasy scales.  It most commonly 

affects the scalp, ears, eyebrows, and 

nasolabial folds. 

Tinea barbae can present with papules 

in the beard area, but the papules are 

typically scaly or pustular, are often 

pruritic, and frequently occur in an 

annular pattern. 

 

SCABIES 
Scabies 

Pathogene

sis 

• Sarcoptes scabiei mite infestation 

• Spread by direct person-to-person contact 

Clinical 

features 

• Extremely pruritic pathognomonic burrows & small, 

erythematous papules 

• Rash located on interdigital web spaces, flexor wrists, extensor 

elbows, axillae, umbilicus & genitalia 

Treatment 

• Topical 5% permethrin 

OR 

• Oral ivermectin 
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Scabies is due to infestation by Sarcoptes scabiei mites, which spread 

through person-to-person contact.  The mites burrow into the skin, 

leading to a delayed type IV hypersensitivity reaction to the mite, feces, 

and eggs.  Scabies presents with an intensely pruritic rash with small, 

crusted, red papules 

and 

linear burrows.  Patients can also develop vesicles, pustules, and wheals 

with extensive excoriations. The MC locations include the flexor surface of 

the wrist, lateral surfaces of the fingers, and the finger webs. Scabies can 

affect exposed and unexposed skin.  

Diagnosis is confirmed by light microscopy of skin scrapings revealing 

mites, ova, and feces.  Topical permethrin or oral ivermectin can eliminate 

the infestation. Bedding and clothing should be cleaned or placed in a 

plastic bag for >3 days as mites can live away from human skin for only 2-

3 days. 

………. 
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 Bed bugs hide in old furniture and 

in the seams and folds of mattresses, 

come out at night to feed on exposed 

skin, and then return to their hiding 

spot.  However, bed bug bites most 

often cause small, punctate lesions with 

surrounding erythema, classically in 

linear tracks or clusters ("breakfast, 

lunch, and dinner" bites).  Bites on the 

palms and soles are uncommon due to 

the thickness of the skin.  Intense pruritus that is worse at night, pustules, 

finger web involvement, and excoriations (due to mites digging burrows) 

are all more suggestive of scabies. 

 Bullous pemphigoid is 

an autoimmune disease 

most commonly affecting 

individuals age 

>60.  Patients have a 

prodrome of eczematous 

or urticarial lesions and 

subsequently develop 

tense bullae and plaques 

affecting the flexural areas, 

groin, or axilla. 

 

 Eczema usually presents as 

pruritic, erythematous plaques 

with thickened skin, lichenification 

(increased skin markings), and 

fibrotic papules with 

excoriation.  The rash commonly 

involves the neck, antecubital 

fossa, popliteal fossa, face, wrists, 

and forearms. 
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 Seborrheic 

dermatitis presents as 

erythematous patches 

with fine, greasy scales on 

the scalp, eyebrows, 

central face, and trunk. 

 

 

 

 

 Secondary 

syphilis is 

characterized by fever, 

lymphadenopathy, 

and a nonpruritic, 

maculopapular rash 

with variable 

distribution involving 

the trunk and 

extremities. 

 

 

Urticaria presents as evanescent wheals or hives with intense 

itching.  Most incidents resolve in <24 hours. 
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ROSACEA 
Rosacea 

Erythemato-

telangiectatic 

• Persistent facial erythema/flushing 

• Telangiectasias 

Papulopustular 
• Papules & pustules on central face 

Ocular 

• Conjunctival hyperemia 

• Lid margin telangiectasias 

Treatment 

• Avoidance of triggers (eg, alcohol, spicy foods) 

• Sun protection 

• Gentle cleansers & emollients 

• Topical metronidazole for papulopustular type 

• Laser or topical brimonidine (vasoconstrictive α-2 

agonist) for erythematotelangiectatic type 

This patient's rash is consistent with erythematotelangiectatic rosacea, 

which typically occurs in fair-skinned individuals age >30.  Other subtypes 

of rosacea include papulopustular (Lt Blw), phymatous (Rt Blw), and 

ocular.  The etiology is unknown but may be due to a chronic 

inflammatory reaction to cutaneous microorganisms, ultraviolet light 

damage, or vasomotor 

dysfunction. 

Patients with 

erythematotelangiectatic 

rosacea develop 

facial erythema in the 

nose and medial cheeks 

(including the nasolabial 

folds), facial flushing, 

telangiectasias, 

roughness or scaling, and 

burning discomfort.  

Symptoms are typically 

precipitated by hot drinks, alcohol, heat, emotion, and other causes of 

rapid body temperature changes.  The episodes are usually intermittent 

but can progressively lead to permanently flushed skin. 
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………….. 

Carcinoid syndrome may also cause flushing and telangiectasias, but the 

flushing in rosacea tends to last much longer, whereas only 20-30 seconds 

of flushing (accompanied by hypotension and cyanosis in severe cases) is 

characteristic of carcinoid.  Diarrhea is also often seen in carcinoid 

syndrome. 

 Dermatomyositis can cause a rash 

involving sun-exposed areas but most 

commonly appears on the eyelids, 

forehead, neck, chest, and hands.  The 

lesions have a dusky, purple hue.  The 

skin lesions of dermatomyositis may 

occur prior to muscle symptoms, but 

most patients will have associated 

weakness. 

A photosensitivity drug reaction can 

cause acute erythema following brief 

sun exposure.  However, symptoms are 

widespread, involving all sun-exposed 

areas rather than just the central face.  It 

is MC with tetracyclines, diuretics, 

antiemetics, and antipsychotics but not with antihistamines or 

glucocorticoids. 

Seborrheic dermatitis causes a scaly, erythematous rash in skinfolds 

around the nose, eyebrows, ears, and scalp. 

SLE can cause a facial rash similar in distribution to rosacea; however, the 

rash is typically darker in color, spares the nasolabial folds, is not affected 

by alcohol intake, and is often accompanied by other manifestations of 

lupus (eg, constitutional symptoms, arthralgias, oral ulcers). 
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Treatment of rosacea 

General measures 

• Avoidance of sun exposure, hot/spicy foods, 

alcohol 

• Gentle cleansers & emollients 

Erythematotelangiecta

tic rosacea 

(flushing, erythema, 

telangiectasia) 

• Topical brimonidine 

• Laser/intense pulsed light therapy 

Papulopustular 

rosacea 

(small papules & 

pustules) 

• First line: topical metronidazole, azelaic acid, 

ivermectin 

• Second line: oral tetracyclines 

Phymatous rosacea 

(irregular thickening of 

skin) 

• Oral isotretinoin 

• Laser therapy/surgery 

Ocular rosacea 

(burning/foreign body 

sensations, blepharitis, 

keratitis, conjunctivitis, 

corneal ulcers) 

• Lid scrubs & ocular lubricants 

• Topical or systemic antibiotics (eg, 

metronidazole, macrolides) 

Rosacea is a chronic erythematous rash that is most prominent on the 

convex areas of the face.  The etiology is unknown, but the rash may be 

due to a chronic inflammatory reaction to cutaneous microorganisms, 

ultraviolet light damage, or vasomotor dysfunction.  Symptoms (eg, 

flushing, skin sensitivity) are often precipitated by hot or spicy foods, 

alcohol, sun exposure, or high ambient temperatures. 

The initial management of 

rosacea depends on the 

general phenotype.  Mild facial 

flushing and sensitivity can 

often be managed with simple 

behavioral measures (eg, 

avoiding sun exposure).  

However, this patient 

has papulopustular rosacea, 

which is characterized by 

overgrowth of the sebaceous 
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glands manifesting as small papules and pustules on the central 

face.  Patients with these features typically require pharmacologic 

treatment.   

First-line options include topical metronidazole, azelaic acid, or 

ivermectin.  Oral tetracyclines (eg, doxycycline, minocycline) are used for 

severe or refractory disease. 

…… 

Topical clotrimazole is appropriate for the treatment of uncomplicated 

dermatophyte infections.  Dermatophyte infection of the face (ie, tinea 

facialis) is uncommon and typically presents as an annular lesion with 

pruritus and a scaly border. 

Topical corticosteroids (eg, triamcinolone) are not recommended as 

routine therapy for rosacea because they can cause a rebound worsening 

of symptoms. 

Permethrin is most commonly used to treat head lice and 

scabies.  Although rosacea has been linked to colonization 

by Demodexmites, the effectiveness of permethrin in rosacea is uncertain. 

Topical salicylic acid is used for the management of acne vulgaris but is 

not the first-line treatment for rosacea. 
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ACNE VULGARIS 

 

A patient's presentation is consistent with mild-to-moderate inflammatory 

acne vulgaris that has failed initial therapy.  Factors contributing to acne 

vulgaris include increased sebum production, follicular hyperkeratinization, 

bacterial colonization (Propionibacterium acnes), and, in some cases, an 

inflammatory response.  Initial management for inflammatory acne 

includes topical retinoids and benzoyl peroxide.  However, most patients 

with moderate or moderate-to-severe inflammatory acne require topical 

antibiotics (eg, erythromycin, clindamycin).  Oral antibiotics (eg, 

tetracyclines) are reserved for patients with severe or nodular acne and for 

moderate acne unresponsive to topical antibiotics.  Oral antibiotics are 

also considered in patients with widespread acne (eg, on the back or 

upper arms) that makes topical therapy impractical. 

This patient has not tried topical antibiotics.  It would be reasonable to 

start with those and if he does not respond, he can be switched to oral 

antibiotics. 

………… 

Patients with symptoms suggesting an underlying endocrine disorder (eg, 

menstrual irregularities, hirsutism) should be evaluated for secondary 

causes of acne (eg, Cushing's syndrome, polycystic ovarian 

syndrome).  Women with polycystic ovarian disease and acne (due to 

increased androgens) can benefit from oral contraceptives (which suppress 
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endogenous testosterone production) or spironolactone (which blocks 

effects of testosterone at the receptor).  However, these medications are 

not recommended for male patients due to potential side effects (eg, 

gynecomastia). 

Topical organic acids (eg, salicylic acid) are most useful for 

noninflammatory/comedonal acne. 

Isotretinoin is an oral retinoid that greatly diminishes sebum excretion, but 

it has limited availability and several serious side effects (particularly 

teratogenicity).  It is used primarily in patients with extensive nodulocystic 

acne who have failed other treatment regimens. 

 

This patient's presentation 

is consistent with 

noninflammatory 

comedonal acne 

vulgaris.  Contributing 

factors in acne include 

increased sebum 

production, follicular 

hyperkeratinization, 

bacterial colonization 

(Propionibacterium acnes), and, in some cases, an inflammatory response. 

Initial management of comedonal acne without a significant inflammatory 

component includes topical retinoids with the addition of organic 

acidpreparations (eg, salicylic, azelaic, or glycolic acid) if initial therapy 

fails.  Benzoyl peroxide, a widely used antibacterial agent, is another 

option for patients with comedonal acne, although it is preferred for 

inflammatory acne.  Some patients with comedonal acne will develop 

inflammatory features, and benzoyl peroxide can be added at that time. 

………… 

Antiviral medications (eg, acyclovir) are indicated for treatment of herpes 

simplex virus (HSV) infections.  HSV presents with clusters of vesicles and 

ulcers on an erythematous base, typically in the perioral and genital areas. 

Patients with oily skin are generally advised to use water- or gel-based 

cleansers.  Cream-based (water/oil emulsion) cleansers are preferred for 

patients with dry or sun-damaged skin. 

Although some data suggest that refined carbohydrates have an acne-

promoting effect, dietary modifications are not effective in treating 

comedonal acne. 
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Oral antibiotics effective against P acnes (eg, tetracyclines) are reserved for 

patients with severe or nodular acne and for moderate inflammatory acne 

unresponsive to topical antibiotics.  Oral antibiotics are also considered in 

patients with widespread inflammatory acne (eg, back, upper arms) that 

makes topical therapy impractical. 

Topical corticosteroids are used in a variety of inflammatory dermatoses 

(eg, contact dermatitis) but are not indicated for acne. 

Topical metronidazole is commonly used in rosacea.  It may be effective 

for acne vulgaris, but studies are mixed, and topical antibiotics are 

generally useful for inflammatory acne rather than noninflammatory 

comedonal acne. 

 

STEROID ACNE 

 

A patient has an acute papular inflammatory rash consistent with drug-

induced acne, also called steroid-induced folliculitis or steroid acne. Drug-

induced acne is typically associated with systemic glucocorticoids but can 

also be caused by topical glucocorticoids, glucocorticoid-sparing agents 

(eg, azathioprine, cyclosporine), and a variety of other drugs (eg, 

anticonvulsants, antituberculous drugs). 
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In contrast to acne vulgaris (upper Lt image; which displays lesions in 

various stages of development and typically occurs on the face in 

adolescents), drug-induced acne can be seen in any age group, is 

characterized by monomorphic papules without associated comedones 

(upper Rt image), and commonly involves the upper back, shoulders, and 

upper arms.  Some patients may have small pustules, but lesions are found 

in the same stage of development, and scarring cystic and nodular lesions 

are not seen.  Drug-induced acne does not respond to typical acne 

treatment but improves rapidly on discontinuation of the offending agent. 

………… 

 Chloracne is a severe skin 

disorder caused by exposure to 

halogenated hydrocarbons (eg, 

occupational exposure to the 

pollutant dioxin).  It is characterized 

by inflammatory nodules and large 

comedones affecting the head, 

neck, and axillae. 

 

 Common dermal manifestations of SLE include an erythematous malar 

rash, discoid plaques and ulcers, and generalized photosensitivity. 

DGI typically presents with a vesiculopustular rash, tenosynovitis, and 

migratory polyarthralgias.  Most patients are febrile (unlike in this case), 
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and the skin lesions are predominantly found on the distal extremities and 

usually last only a few days. 

HSV infection presents with clusters of vesicles and ulcers on an 

erythematous base, typically in the perioral or genital areas. 

 

HAIR LOSS 
Female & male pattern hair loss 

Etiology 

• Polygenetic inheritance 

• Hormonal factors (DHT) 

Clinical 

features 

• Chronic, progressive thinning of hair 

• Men: vertex, frontal hairline, temporal areas 

• Women: vertex, center of scalp (sparing of hairline) 

Management 

• Men: minoxidil, finasteride 

• Women: minoxidil 

This postmenopausal patient has female pattern hair loss (FPHL).  FPHL is 

characterized by the replacement of terminal hairs by smaller vellus 

hairs (follicular miniaturization).  Although most hair loss in men is 

driven by androgens (primarily dihydrotestosterone, ie, androgenetic 

alopecia), and hair loss 

often occurs in women 

with hyperandrogenic 

states (eg, PCOS), 

androgen levels in 

most women with 

FPHL are normal. 

The diagnosis of FPHL 

is usually obvious 

based on the 

characteristic pattern 

of hair loss 

demonstrating gradual 

thinning of the hair at the vertex and midline.  Whereas men with 

androgenetic alopecia usually have a receding hairline, the hairline in 

women is often preserved. 

The first-line treatment for FPHL is topical minoxidil, a direct vasodilator 

that increases blood flow to the scalp.  Primary side effects include local 
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irritation and itching; systemic absorption can lead to lightheadedness and 

reflex tachycardia, but this is uncommon. 

……… 

Antiandrogenic agents (eg, spironolactone, finasteride) are used primarily 

for women with hair loss who have signs of androgen excess (eg, 

hirsutism).  Although these drugs are occasionally considered for those 

who fail treatment with minoxidil, finasteride is not well studied in women. 

Terbinafine is used for the treatment of tinea capitis, which presents with 

patchy hair loss associated with itching, pain, and scaling. 

Reassurance is appropriate for patients with telogen effluvium, which 

causes diffuse hair loss and often occurs in response to physiologic stress 

(eg, pregnancy).  FPHL is likely to worsen without treatment, and simple 

observation is not advised. 

Alopecia areata is characterized by rounded patches of nonscarring, 

complete hair loss.  First-line treatment includes intralesional 

corticosteroids, although topical agents can also be used.  This patient's 

regional hair thinning is more consistent with FPHL. 

An aggressive weight loss program can lead to improvement in women 

with polycystic ovary syndrome.  These patients can have hair loss but 

usually also have signs of androgen excess (eg, hirsutism). 

 

Telogen effluvium 

Clinical 

findings 

• Acute, diffuse, noninflammatory hair loss 

• Scalp & hair fibers appear normal 

• Hair shafts easily pulled out (hair pull test) 

Triggers 

• Severe illness, fever, surgery 

• Pregnancy, childbirth 

• Emotional distress 

• Endocrine & nutritional disorders 

Management 

• Address underlying cause 

• Reassurance (self-limited disorder) 

This patient has acute, diffuse, noninflammatory hair loss consistent 

with telogen effluvium (TE), one of the most common causes of hair loss 

in adults.  Hair follicles pass through 3 phases: 
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• Growth phase (anagen; 90% of follicles) 

• Transformative phase (catagen; <1%) 

• Rest/shedding phase (telogen; 10%).  

In TE, follicles undergo a widespread shift into the rest/shedding phase, 

with cessation of growth and subsequent shedding.  It is often triggered 

by a stressful event, such as weight loss, pregnancy, major illness or 

surgery, or psychiatric trauma. 

Patients with TE have widespread thinning of hair but the scalp and hair 

shafts appear normal.  In the hair pull test, small tracts of hair (50-60 

fibers) are pulled firmly; extraction of >10%-15% of fibers is abnormal and 

suggests TE.  It is a self-limited disorder but may take up to a year to 

resolve completely. 

…………. 

Alopecia areata is an autoimmune disorder characterized by circumscribed 

patches of hair loss.  Hair shafts show narrowing close to the surface and 

may be broken off. 

Androgenetic alopecia causes uneven hair loss in a characteristic 

pattern.  Men have thinning at the frontotemporal hairline and vertex; 

women predominantly have thinning at the vertex and sides with 

preservation of the hairline. 

Seborrheic dermatitis causes erythema and scaling at the ears, eyebrows, 

nasolabial folds, and scalp. 

Tinea capitis is a superficial dermatophyte infection characterized by 

pruritic, scaly, erythematous patches with hair loss.  Proximal hair shafts 

may be visualized as small dots in the area of hair loss. 

Trichorrhexis nodosa is characterized by fragility of hair with breaking of 

strands.  It can be congenital or acquired (eg, excessive heat, hair dyes, salt 

water).  Close inspection shows fractured strands with splitting of fibers. 

Trichotillomania is a behavioral disorder characterized by compulsive 

pulling of hair.  It presents with irregular patches of hair loss and broken 

fibers, and typically affects the front and sides of the scalp, eyebrows, and 

eyelashes. 
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Alopecia areata 

Pathogenesis 

• Autoimmune attack on hair bulb cells 

• Genetic predisposition 

Clinical 

presentation 

• Painless, patchy, nonscarring hair loss 

• Narrowing of hair shafts close to skin surface (exclamation 

point hairs) 

• Positive hair pull test (>5-6 hairs extracted) 

Management 

• Mild/moderate hair loss: topical or intralesional 

corticosteroids 

• Extensive hair loss: topical immunotherapy (eg, 

diphenylcyclopropenone), oral corticosteroids 

This patient 

has patchy, 

nonscarring 

hair 

loss with no 

scaling.  This 

presentation 

is most 

consistent 

with alopecia areata (AA), an autoimmune 

disorder involving the hair bulb cells that is often associated with other 

autoimmune conditions (eg, vitiligo, hypothyroidism).  The diagnosis of AA 

is usually based on visual inspection (often with the assistance of 

dermatoscopy); close inspection may show narrowing of the hair shafts 

close to the skin surface (exclamation point hairs). 

Management of AA depends on the size and extent of the 

lesions.  Intralesional corticosteroids (eg, triamcinolone) are typically 

used for patients with limited areas of involvement, such as this patient; 

topical corticosteroids can also be used for patients who wish to avoid 

injections (eg, children).  Topical immunotherapy (eg, 

diphenylcyclopropenone) can be considered for patients with severe, 

widespread hair loss (eg, alopecia totalis).  AA does not cause permanent 
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damage to the hair follicle, and most patients have at least partial 

regrowth, although recurrences are common. 

………. 

CBT is used in the management of trichotillomania, which causes patchy 

hair loss but usually shows signs of irregular regrowth with hair of variable 

lengths. 

Telogen effluvium is characterized by slowed hair growth and shedding of 

hair shafts.  It can be triggered by physiologic stressors (eg, severe illness, 

iron deficiency), hormonal changes (eg, initiation or discontinuation of oral 

contraceptives), or emotional distress.  It generally resolves spontaneously 

and is primarily managed with reassurance and observation.  However, 

telogen effluvium causes diffuse, not patchy, hair loss. 

Griseofulvin is effective in the treatment of tinea capitis, a superficial 

dermatophyte infection that presents with scaly, erythematous patches of 

hair loss, often with prominent itching and tender lymphadenopathy. 

Minoxidil is a possible second-line treatment for AA but is more 

commonly used for female and male (androgenetic) pattern hair 

loss.  Female pattern hair loss presents with chronic, diffuse thinning of the 

hair at the midline and vertex with sparing of the frontal hairline. 

 

TINEA 
Tinea corporis (ringworm) 

Risk factors 

• Athletes who have skin-to-skin contact 

• Humid environment 

• Contact with infected animals (eg, rodents) 

Presentation 

• Scaly, erythematous, pruritic patch with centrifugal spread 

• Subsequent central clearing with raised, annular border 

Treatment 

• First-line/localized: topical antifungals 

(eg, clotrimazole, terbinafine) 

• Second-line/extensive: oral antifungals 

(eg, terbinafine, griseofulvin) 
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This patient has a slowly expanding, annular, pruritic rash with a raised 

border and central clearing consistent with tinea corporis (TC).  TC, 

sometimes called 

ringworm, is a superficial 

dermatophyte infection 

caused by Trichophyton 

rubrum and similar 

species.  The fungi thrive 

in warm, moist areas (eg, 

shower surfaces, pools, 

gym mats) and can be 

transmitted by skin-to-

skin contact, contact with 

animals (eg, cats), or via 

fomites. 

The diagnosis of TC is 

generally apparent on 

inspection, but potassium 

hydroxide examination of 

skin scrapings can confirm the diagnosis in severe, atypical, or refractory 

cases.  TC is usually treated with topical antifungals (eg, terbinafine, 

miconazole).  Oral antifungals (eg, fluconazole, griseofulvin) are also 

effective but are typically reserved for patients with widespread or 

refractory disease. 

………. 

Clindamycin gel is used in the treatment of inflammatory or nodular acne 

vulgaris.  Acne most commonly affects the face and does not cause 

annular lesions. 

High-potency topical corticosteroids (eg, fluocinonide) are used in the 

treatment of psoriasis, which causes scaly plaques but most commonly 

affects the extensor surfaces of the elbows and knees.  Pruritus and central 

clearing are possible but not characteristic. 
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Nystatin is effective for 

infections caused 

by Candida species, but it 

is not effective against the 

dermatophytes responsible 

for TC. 

 Azithromycin is used for 

the treatment of Bartonella 

henselae infection (ie, 

catscratch disease).  It 

presents with 

an erythematous papule 

or nodule at the site of 

inoculation, often with 

associated regional adenopathy. 

 Doxycycline is effective 

against Lyme disease.  This 

disorder causes an annular 

rash with central clearing, but 

the lesions do not have a raised 

border and are frequently 

associated with systemic 

symptoms (eg, fatigue, 

myalgias). 

 

 

 

This patient has 

a pruritic rash at the 

groin with sparing of 

the scrotum.  The 

lesions (annular plaques 

with a raised, scaly 

border) are consistent 

with tinea cruris (TC) (ie, 

jock itch), a common 

dermatophyte infection 

caused by Trichophyton rubrum and similar species.  Risk of infection is 

higher in men and in individuals with diabetes or other immune-

suppressing conditions.  The symptoms are frequently aggravated by 

heavy sweating and warm ambient temperatures. 
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As with other dermatophyte infections, the diagnosis is often apparent 

based on historical features and examination findings.  It can be confirmed 

with potassium hydroxide preparation of skin scrapings, especially in 

severe or atypical cases.  Topical antifungals (eg, clotrimazole, tolnaftate) 

are usually effective, and oral antifungals (eg, fluconazole) can be used for 

severe or refractory cases; however, nystatin is not effective.  Measures 

recommended to prevent recurrence include good hygiene with thorough 

drying (and/or desiccant powders) after bathing.  Concurrent 

dermatophyte infection elsewhere on the body (eg, tinea pedis, corporis) 

should be identified and treated to prevent reinfection via autoinoculation. 

………….. 

 Like TC, candidal 

intertrigo affects the 

warm, occluded skin inside 

skin folds.  However, the 

rash typically appears 

moist and macerated 

(rather than dry and scaly); 

lacks a clear, raised border; 

and often shows satellite 

lesions. 

 

 

 

 Erythrasma is a 

superficial bacterial 

infection (Corynebacterium 

minutissimum) that 

presents as red or brown 

patches in intertriginous 

areas.  The border is 

typically flat, scaling (if 

present) is fine, and itching 

is mild. 
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 Unlike common plaque 

psoriasis, which 

predominantly affects 

extensor surfaces, inverse 

psoriasis affects 

intertriginous 

regions.  However, this 

psoriasis variant presents 

as smooth plaques with 

minimal to no scaling. 

 

 

 Although seborrheic dermatitis can involve the groin and axilla, it is 

much more common at the head (eg, ears, scalp, eyebrows).  The lesions 

show coarse scaling with a typically greasy appearance, and the plaques 

usually have a salmon hue. 

 

Risk factors for dermatophyte infection 

Environmental 

exposures 

• Warm, humid environments 

• Direct contact with infected person, fomites, or public 

showers 

• Contact with animals (eg, kittens) 

Patient factors 

• Concurrent dermatophyte infection (autoinoculation) 

• Occlusive clothing 

• Obesity 

• Peripheral artery disease 

Immune 

deficiency 

• DM 

• HIV infection 

• Systemic glucocorticoid therapy 
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A patient has a chronic skin rash characterized by confluent, scaly, 

annular plaques.  The 

potassium hydroxide 

preparation confirms the 

diagnosis of tinea corporis 

(TC).  TC, sometimes called 

ringworm, is a superficial 

dermatophyte infection caused 

by Trichophyton rubrum or 

similar species.  The fungi 

thrive in warm, moist areas (eg, 

shower surfaces, pools, 

gymnasium mats) and can be 

transmitted by skin-to-skin 

contact or contact with animals 

(eg, cats) or via fomites. 

Patients with TC are at risk for developing additional foci of infection 

elsewhere on the body, toes (tinea pedis), groin (tinea cruris), or nails 

(tinea unguium/onychomycosis) due to autoinoculation.  However, 

extensive, widespread involvement, as in this patient, should raise concern 

for compromised immunity.  Possible contributing factors include diabetes 

mellitus, systemic glucocorticoid therapy, and HIV infection.  In addition 

to appropriate screening studies, this patient should receive systemic (eg, 

oral fluconazole) rather than topical antifungal therapy (as would be 

appropriate for limited, localized disease). 

……….. 

Subacute cutaneous lupus erythematosus can present with confluent, 

annular plaques on the upper body.  However, it predominantly involves 

sun-exposed skin, and itching is uncommon. 

Skin disorders suggesting underlying hepatitis C include porphyria 

cutanea tarda (erythema and bullae in sun-exposed areas), lichen planus 

(pruritic, pink/purple papules and plaques predominantly located at wrists 

and ankles), and leukocytoclastic vasculitis (palpable purpura). 

Secondary syphilis is associated with a macular-papular rash that can be 

scaly but typically involves nearly the entire body, including the palms and 

soles. 

Selective IgA deficiency is the most common primary immune 

deficiency.  Most patients are asymptomatic, although they are at 

increased risk for gastrointestinal and respiratory infections.  The risk of 

dermatophyte infections is not appreciably increased. 
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A patient has a pruritic rash with a scaly, erythematous border and 

partial central clearing consistent 

with tinea corporis (ringworm).  Tinea 

corporis is a cutaneous dermatophyte 

infection most commonly caused 

by Trichophyton rubrum.  Patches of 

tinea corporis are typically annular but 

may become confluent to form a 

"flower petal" shape. 

Patients with tinea corporis often 

have concurrent infection elsewhere 

on the body, hands (tinea manuum), 

groin (tinea cruris), or between the toes 

or sides of the feet (tinea pedis). Those 

with immunocompromising conditions 

(eg, HIV, diabetes mellitus) can have 

severe or widespread disease.  Other 

risk factors include exposure to warm, moist areas (eg, public showers, 

swimming pools), contact with infected animals or people (eg, during 

sports participation), and wearing tight or occlusive clothing. 

The diagnosis is confirmed using potassium hydroxide (KOH) preparation 

of skin scrapings.  Most cases can be treated with topical antifungals(eg, 

terbinafine, clotrimazole); patients who fail topical therapy or have 

extensive disease may need systemic therapy (eg, oral terbinafine, 

fluconazole). 

……… 

 Erythema marginatum is a 

manifestation of acute rheumatic 

fever characterized by numerous, 

widespread plaques with a 

sharp annular or serpiginous 

border and central clearing.  It is 

transient, nonpruritic, and most 

common in children. 

Erythema migrans is a target-

shaped rash that is the cardinal 

manifestation of Lyme disease.  The lesions are not scaly and do not have 

a raised border.  Patients frequently have systemic symptoms (eg, 

myalgias, fatigue) and history of exposure to ticks in an endemic area. 
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 Nummular eczema is a 

chronic, relapsing/remitting 

condition that presents with 

erythematous, pruritic, coin-

shaped patches on the 

extremities.  The lesions may 

initially have a scant exudate 

and are uncommon on the 

back and upper trunk. 

Pityriasis rosea is 

characterized by numerous 

small, oval, scaly plaques, 

often with an initial lesion 

(herald patch) that is much 

larger than the later lesions.  It is typically seen in children and young 

adults, and usually occurs on the trunk and proximal (not distal) 

extremities.  In addition, the rash typically resolves within 6 weeks of 

presentation. 

 

Tinea pedis 

Etiology 
• Dermatophyte fungi (Trichophyton species MC) 

Risk 

factors 

• Barefoot walking in public areas (eg, swimming pools, athletic 

facilities) 

Clinical 

features 

• Interdigital type: pruritus, erythema, erosions between toes 

• Moccasin type: scales/fissures; extension onto the sole, side, 

or dorsum of foot 

• Vesiculobullous type: painful bullae, erythema (lateral 

midfoot) 

• Complications: secondary infection, recurrence 

Diagnosis 

• Clinical presentation 

• Potassium hydroxide microscopy of skin scraping 

Treatment 

• First line: topical antifungals (eg, miconazole, tolnaftate) 

• Second line: oral antifungals (eg, fluconazole) 

• Keep feet dry & dispose of old footwear 

A patient has a pruritic rash involving the feet, which likely 

represents tinea pedis (TP).  Early/mild TP is often limited to the skin 
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between the toes (interdigital pattern), but in 

more extensive or chronic cases it can extend to 

involve the soles and sides of the feet (moccasin 

pattern), often with 

significant hyperkeratosis and flaking.  TP is 

primarily caused by dermatophytes, especially 

Trichophyton rubrum and similar species.  The 

organisms are widespread and are often acquired 

following exposure to public places while barefoot 

(eg, athletic facilities, public swimming pools). 

Mild cases of interdigital TP are often treated empirically with topical 

antifungals (eg, miconazole, tolnaftate). However, more extensive or 

persistent/recurrent cases (such as in this patient) warrant confirmation to 

exclude other hyperkeratotic disorders. 

A potassium hydroxide (KOH) preparation of 

skin scrapings showing branched, segmented 

hyphae is diagnostic.  TP can be treated with a 

variety of topical antifungals (eg, miconazole, 

terbinafine, tolnaftate). 

……… 

Allergen patch testing is used in the diagnosis of 

allergic contact dermatitis, which can cause 

erythema and pruritus but typically occurs in 

exposed skin (eg, hands, face) and is not 

associated with significant skin flaking.  Allergic reactions to leather or 

rubber (or related chemicals) in shoes can occur in the feet, but typically 

affect the dorsa rather than the soles. 

Gram stain and bacterial culture can be considered for cases of TP 

complicated by secondary bacterial cellulitis, but this would typically 

present with acute erythema, warmth, tenderness, and possibly fever. 

Punch biopsy is useful in evaluating bullous or eczematous disorders and 

in some cases of suspected malignancy.  It is less likely to be helpful in 

diffuse scaling and flaking of the feet. 

Serum immunoglobulin E assays are useful in evaluation of allergic 

bronchopulmonary aspergillosis but are not indicated in dermatophyte 

infections and generally have low specificity in dermal conditions. 

Wood's lamp examination can help visualize infection 

with Microsporum species in patients with tinea capitis.  It is less helpful in 

evaluation of tinea pedis, and KOH microscopy would still be required for 

confirmation. 
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TINEA 
VERSICOLOR Tinea versicolor (pityriasis versicolor) 

Pathogenesi

s 

• Malassezia globosa skin flora grows in exposure to hot & 

humid weather 

Clinical 

features 

• Hypopigmented, hyperpigmented, or mildly erythematous 

lesions (face in children, trunk & upper extremities in 

adolescents & adults) 

• ± Fine scale 

• ± Pruritus 

Diagnosis 
• KOH preparation shows hyphae & yeast cells in a "spaghetti 

& meatballs" pattern 

Treatment 
• Topical ketoconazole, terbinafine, or selenium sulfide 

KOH = potassium hydroxide. 

This patient has a 

chronic macular rash 

that is consistent 

with tinea versicolor 

(TV). TV (also called 

pityriasis versicolor) is 

a superficial fungal 

skin infection caused 

by Malassezia species 

(eg, M globosa,  

M furfur—nondermatophytic, lipid-dependent yeasts).  It is characterized 

by hyperpigmented, hypopigmented, or salmon-colored macules that 

are sometimes covered by fine scales, MCly on the upper trunk and the 

extremities. TV is often worse during the warm summer months and can 

become more apparent after 

tanning of the surrounding 

skin. 

The diagnosis of TV can be 

confirmed with potassium 

hydroxide (KOH) preparation 

of skin scrapings showing 

large, blunt hyphae and thick-

walled budding yeast 

("spaghetti and meatballs" 

appearance).  Topical 
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treatment with selenium sulfide or ketoconazole is recommended, but 

the pigmentation changes can take months to resolve following treatment. 

……… 

Topical corticosteroids are used for a variety of skin disorders (eg, 

psoriasis, vitiligo) but can promote growth of Malassezia fungi and worsen 

TV. 

Penicillin G is used for treatment of secondary syphilis, which can present 

with a macular rash but is typically generalized, affecting the entire body, 

including the palms and soles. 

Avoiding sun exposure may make TV less noticeable but would not lead to 

resolution of the infection. 

Oral antihistamines are used for urticaria, which presents acutely (minutes 

to hours) as well-circumscribed, erythematous plaques with intense 

pruritus and associated edema (ie, wheals).  The lesions typically resolve 

within 24 hours. 

 

Tinea versicolor (pityriasis versicolor) is a superficial fungal skin infection 

caused by Malassezia species (nondermatophytic, lipid-dependent yeasts; 

eg, M globosa, M furfur).  It is characterized by salmon-colored, hyper- or 

hypopigmented macules that are sometimes covered by fine scales, most 

commonly on the upper trunk and extremities. Hypopigmented areas are 

frequently noticed following sun exposure due to tanning of the 

surrounding skin.  Lesions may be itchy. 

Potassium hydroxide (KOH) preparation of skin scrapings shows a 

"spaghetti and meatballs" appearance with large, blunt hyphae (spaghetti) 

and thick-walled budding yeast (meatballs).  Topical treatment 

with selenium sulfide or ketoconazole is recommended, but the 

pigmentation changes can take months to resolve following treatment. 

…………. 
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 Vitiligo is characterized by complete 

depigmentation (from melanocyte destruction, 

possibly due to autoimmune 

mechanisms).  However, it most commonly affects 

the face and hands and would not cause pruritus. 

Cutaneous candidiasis presents with an 

erythematous, vesiculopapular rash in warm, 

moist areas (eg, skinfolds).  It is often associated 

with recent antibiotic use or 

immunocompromised states (eg, uncontrolled 

diabetes). 

Irritant contact dermatitis is caused by physical or chemical irritation, most 

commonly due to soaps, solvents, or acid/alkali.  It presents with erythema 

and fissuring, usually on the hands. 

Tinea corporis (ringworm) presents as annular lesions with advancing scaly 

borders and central clearing or as scaly patches over the trunk.  Other 

dermatophyte infections include tinea pedis (athlete's foot), tinea cruris 

(jock itch), and tinea capitis (scalp ringworm).  Tinea versicolor is the only 

tinea infection that is not caused by dermatophytes (which require keratin 

for growth). 

 Psoriasis is 

characterized by 

epidermal 

hyperproliferation and 

abnormal differentiation, 

and causes erythematous 

plaques over extensor 

surfaces.  Guttate 

psoriasis (image) presents 

with scattered, scaly, 

erythematous papules or 

small plaques, typically 

following an acute streptococcal infection. 

UV injury can lead to acute (eg, sunburn) or chronic (eg, photoaging) 

dermal injury.  Sunburn may show patchy involvement due to uneven 

application of sunscreen, but round hypopigmented macules would be 

unusual. 
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ONYCHOMYCOSIS 

 

This patient has extensive thickening and discoloration of the toenails 

consistent with onychomycosis (tinea unguium).  Onychomycosis is a 

chronic dermatophyte infection of the nails most commonly caused 

by Trichophyton rubrum and similar fungi.  The same organisms can affect 

the interdigital spaces of the toes, leading to tinea pedis; manifestations 

include itching, erythema (as in this patient), and scaling. 

Onychomycosis is typically painless, but the thickening and roughness of 

the nails may cause problems with stockings and footwear.  In addition, 

fissuring of the surrounding skin may allow the entry of bacteria, leading 

to paronychia.  The diagnosis is confirmed by potassium hydroxide 

microscopy of nail scrapings.  A number of topical and oral antifungal 
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agents (eg, terbinafine) are effective, but prolonged treatment may be 

necessary; treatment failure is common. 

……………. 

Onychomycosis due to yeasts 

(eg, Candida species) is usually seen 

in the fingernails, often in patients 

who have chronic mucocutaneous 

candidiasis or work frequently in wet 

conditions.  Yeast onychomycosis is 

uncommon in the toenails. 

 Iron deficiency is occasionally 

associated with koilonychia (spoon 

nails), which is characterized by 

reverse curvature of the nails. 

 Involvement of the nails by lichen planus 

produces longitudinal ridges, fissuring, and 

thinning, not thickening, of the nail plate. 

 

 

 

 

 

 

 P aeruginosa can colonize the 

nail plate and is often seen in 

patients with underlying 

onychomycosis due to fracturing 

and porosity of the nail.  When this 

occurs, it typically produces a 

characteristic green discoloration. 
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 Psoriasis of the nail presents with nail pitting, oil spots (Rt image), and 

separation of the nail plate from the nail bed (onycholysis). 

 

LICHEN PLANUS 
Lichen planus 

Clinical 

findings 

• 5 "Ps": pruritic, purple/pink, polygonal papules & plaques 

• Lacy, white network of lines (Wickham striae) 

Disease 

associatio

ns 

• Hepatitis C 

• Medications: ACE inhibitors, thiazide diuretics 

Natural 

history 

• Chronic symptoms 

• Formation of lesions at sites of trauma (Köbner reaction) 

• Spontaneous resolution within 2 years 

Treatment 

• Topical high-potency glucocorticoids (eg, betamethasone) 

• Widespread lesions: systemic glucocorticoids, phototherapy 
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A patient has lichen planus (LP), an 

immunologically mediated skin disorder 

affecting middle-aged adults.  LP typically 

occurs symmetrically on the flexural 

surfaces of the wrists and ankles; the 

nails, oral mucous membranes, and 

genitalia can also be involved.  The skin 

lesions are described by the 5 "Ps": pruritic, purple/pink, 

polygonal papules and plaques.  They often show white, lacy markings 

known as Wickham striaeand can form along lines of minor trauma 

(Köbner reaction). 

The diagnosis of LP is primarily based on examination, but biopsy can be 

performed for confirmation.  Although the etiology is unknown, LP is often 

seen in association with hepatitis C; screening for hepatitis C may be 

warranted in those with a history of illicit drug use or elevated hepatic 

aminotransferase levels.  A similar disorder can be seen in association with 

a number of common medications (eg, ACE inhibitors, thiazide 

diuretics).  Treatment includes topical high-potency glucocorticoids (eg, 

betamethasone).  The disorder is self-limited and typically resolves within 

2 years. 
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……….. 

 Atopic dermatitis causes a pruritic rash 

affecting the flexor surfaces but usually 

presents in childhood, and most patients 

have other atopic disorders (eg, allergic 

rhinitis, asthma). 

Dermatitis herpetiformis causes intensely 

pruritic, erythematous papules and vesicles 

on the elbows, back, knees, and 

buttocks.  It is generally seen in patients 

with gluten-sensitive enteropathy (celiac 

disease). 

 

 

 

 Erythema multiforme presents 

with targetlike plaques with central 

clearing that begin on the extensor 

surfaces of the distal extremities and 

spread centripetally.  Oral lesions and a 

febrile prodrome are also common. 
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 Psoriasis is characterized by sharply 

demarcated, erythematous plaques with a 

thick, silvery scale involving the scalp, knees, 

and extensor surface of the elbows, neck, and 

back. 

 

 

 

 

 

 

 Tinea corporis presents with round or 

ovoid annular plaques with a scaly border 

and central clearing.  The small papules in 

this patient are more consistent with LP. 

 

 

 

 

 

 

 

 

 

 

This patient has 

chronic papules 

involving the oral 

mucosa consistent 

with lichen planus 

(LP).  LP is an 

autoimmune disorder 

driven by CD8+ T cells 

and may occur after 

exposure to a trigger, 

such as an infection, a 

medication, or a 

contact allergen.  LP 
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occurs in a higher frequency in patients with HCV, although the relevance 

of this association is controversial. 

Oral manifestations of LP may occur alone or in association with skin or 

genital lesions.  Unlike cutaneous LP (eg, pruritic purple/pink polygonal 

papules), oral LP lesions are most commonly characterized by white 

papules or plaques connected by white, lacy markings known 

as Wickham striae; erythematous mucosal atrophy or ulcerations can also 

occur.  Lesions are typically bilateral and symmetric and can form along 

the lines of minor trauma (Köbner phenomenon).  Oral LP is often 

asymptomatic but can be associated with pain or irritation. 

The diagnosis of LP is based primarily on examination, but biopsy should 

be considered for confirmation, especially in patients with erythematous 

mucosal atrophy or ulceration.  Treatment includes topical high-potency 

glucocorticoids (eg, fluocinonide).  Unlike cutaneous LP, which is self-

limited and often resolves within 2 years, oral LP often has a prolonged 

course with relapsing symptoms over many years. 

…………… 

 Aphthous stomatitis 

(canker sores) presents acutely 

with painful ulcers.  Although 

recurrences are common, 

individual episodes usually last 

only a few days, and the 

mucosa returns to normal in 

the interim. 

Primary oral herpes simplex 

infection typically presents as 

gingivostomatitis in children or pharyngitis in adults, along with fever and 

lymphadenopathy. Recurrences 

present with clusters of 

ulcerating vesicles on the lips 

and perioral skin. 

 Oral candidiasis 

(thrush) manifests as loosely 

adherent, fluffy, white exudates 

on the oral mucosa.  It is most 

commonly seen in patients 

with underlying immune 

suppression.  Wickham striae 

make LP more likely. 
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This patient has a pruritic rash 

consistent with lichen planus (LP).  

The skin lesions in LP are 

characterized by the "5 P's": pruritic, 

purple/pink, polygonal papules 

and plaques. The lesions often show 

white, lacy markings known 

as Wickham striae and can form 

along lines of minor trauma or 

scratching (Köbner phenomenon). 

LP is usually idiopathic, although it is 

often seen in patients with hepatitis 

C.  However, drug-induced 

LP (lichenoid drug reaction) has been 

associated with a number of 

medications, including ACE 

inhibitors, thiazide diuretics, beta blockers, and hydroxychloroquine.  

Drug-induced LP typically has a more diffuse presentation than idiopathic 

LP, which is frequently limited to the flexor surfaces of the wrists and 

ankles, oral mucosa, and genitalia. 

Treatment of drug-induced LP includes topical high-potency 

glucocorticoids and discontinuation of the offending medication.  Some 

patients may develop recurrent bouts despite drug discontinuation, and 

residual hyperpigmentation is common. 

………….. 

Atopic dermatitis causes a pruritic rash affecting the flexor surfaces of the 

extremities.  It usually presents in childhood, and most patients have a 

history of other atopic disorders (eg, allergic rhinitis, asthma). 
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Dermatitis herpetiformis causes pruritic, erythematous papules, vesicles, 

and bullae on the extensor surfaces of the elbows, back, knees, and 

buttocks.  It is generally seen in 

patients with gluten-sensitive 

enteropathy (celiac disease). 

Pityriasis rosea begins with an 

erythematous annular lesion on 

the trunk ("herald patch"), 

followed by an outbreak of 

macules and papules across the 

neck, trunk, and proximal limbs.  It 

is often preceded by a nonspecific 

viral prodrome.  Pityriasis is most 

common in adolescents and 

young adults and usually resolves 

within 4-6 weeks. 

 Psoriasis is characterized by 

sharply demarcated, erythematous 

plaques with a thick, silvery scale 

involving the scalp, extensor surfaces of the knees and elbows, neck, and 

back. 

 Tinea versicolor is a common 

superficial fungal dermatosis that usually 

presents with patches of altered 

pigmentation and faint scaling.  The 

lesions are generally flat, and pruritis is 

mild or absent. 
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CONTACT 
DERMATITIS 

 

Allergic contact 

dermatitis (ACD) is a type IV 

hypersensitivity reaction characterized by a pruritic, erythematous rash 

with vesicles and small bullae at the site(s) of exposure.  It can be triggered 

by a variety of allergens, including plants, natural rubber, formaldehyde, 

leather dyes, nickel, and topical medications and skin care products. 

This patient most likely has ACD due to Toxicodendron (formerly Rhus) 

species.  Toxicodendron (poison ivy/oak/sumac) can grow as small shrubs 

or vines and produces urushiol, a highly allergenic resin.  These plants are 

most common in undeveloped, wooded areas but can be seen in urban 
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and suburban environments 

that have not been regularly 

maintained.  The rash, which 

can appear days after 

exposure, is usually limited to 

exposed skin and frequently 

forms linear streaks where 

skin has brushed against the 

plant leaves.  However, diffuse 

or atypical patterns can be 

seen after exposure to 

contaminated cloth, pets, or smoke from burning plants. 

 

……………….. 

 Bullous impetigo is 

caused by S aureus and 

presents as macules, 

vesicles, and bullae with 

honey-colored crusts.  It 

is most common in 

children and is unusual in 

adults without underlying 

immune suppression or 

disruption of skin 

integrity.   

 

 Cellulitis is characterized by 

localized, expanding erythema and 

swelling.  It is rarely bilateral.  Most 

cases are caused by streptococci and S 

aureus.  CoNS are common 

contaminants in skin cultures, but true 

infection is rare in healthy patients. 
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 Herpes simplex typically causes 

painful vesicular eruptions in the 

genital and perioral regions.  Lesions 

are occasionally seen on the 

hands (herpetic whitlow) but are 

usually unilateral. 

 Hidradenitis suppurativa is a 

chronic, relapsing disorder 

characterized by painful nodules and 

abscesses in intertriginous areas (eg, 

axillae).  It would not cause an acute 

vesicular rash. 

 

 

 

 

 

 

 

 

 Sporotrichosis is a 

fungal infection 

acquired by direct 

traumatic 

inoculation of the 

skin.  It is 

characterized by 

ulcerating, pustular 

nodules at the site 

of inoculation and 

associated lymphatic 

channels. 
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A patient has allergic 

contact dermatitis (ACD), 

most likely from exposure 

to nickel.  ACD can be 

triggered by a variety of 

allergens, including plants 

(eg, poison oak/ivy), natural 

rubber, formaldehyde, 

leather dyes, and topical 

medications and skin care 

products.  Corrosion of metal 

alloys by electrolytes in sweat 

releases soluble metal ions 

that trigger a hypersensitivity 

reaction.  Nickel allergy is typically caused by jewelry or clothing fasteners 

and occurs at the neck, wrists, ear lobes, or umbilicus.  Low concentrations 

of nickel in certain cosmetics can cause ACD in the eyelids and other 

locations where the skin is thin. 

ACD represents a type IV (cell-mediated) hypersensitivity reaction, with 

initial sensitization occurring within days of contact with the causative 

substance.  On re-exposure, the antigen is presented to sensitized 

lymphocytes, leading to inflammation within hours.  Acute symptoms 

include erythema, vesicles, weeping, and crusting.  Chronic, low-level 

exposure, as is typical in nickel allergy, leads to itching, scaling, and 

lichenification.  Most patients respond to low- or mid-potency topical 

corticosteroids and elimination of exposure to the allergen. 

……….. 

Corrosion of copper jewelry by sweat can cause greenish discoloration of 

the skin, but copper usually does not cause ACD. 

Other metals that can trigger ACD include cobalt, chromium, beryllium, 

and zinc.  Metals that do not corrode with exposure to sweat (eg, gold, 

silver, platinum, titanium) do not usually trigger ACD. 
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DYSHIDROTIC 
ECZEMA Acute palmoplantar eczema (dyshidrotic eczema) 

Clinical 

features 

• Recurrent, acute episodes 

• Deep-seated, pruritic vesicles & bullae at hands & feet 

• Complications: desquamation, chronic dermatitis, secondary 

infection 

Diagnosis 

• Clinical features usually adequate for diagnosis 

• Biopsy: intraepidermal spongiosis, lymphocytic infiltrate 

Treatment 

• Topical emollients 

• High/super high–potency topical corticosteroids 

A patient has a recurrent, pruritic, vesicular rash consistent 

with dyshidrotic eczema (ie, acute palmoplantar eczema, 

pompholyx).  Dyshidrotic eczema is a common, although poorly 

understood, disorder that primarily affects the hands and feet.  The 

etiology is uncertain but 

likely multifactorial and 

variable; contributing 

factors may include irritant 

or allergic contact 

dermatitis, ultraviolet 

radiation, and immune 

reactions to remote 

allergens or fungi. 

The diagnosis is primarily 

based on clinical findings.  

A recurrent, pruritic rash 

characterized by deep-seated vesicles that preferentially affect 

the palms, soles, and sides of the digits is typical.  Biopsy can be 

performed for confirmation but is not usually necessary.  Patients with 

dyshidrotic eczema should be counseled on the use of emollients, 

avoidance of irritants, and protection from cold and/or wet conditions.  

When additional intervention is needed, topical corticosteroids are the 

first-line treatment; high-potency and super high–potency 

corticosteroids (eg, betamethasone dipropionate) are preferred. 

……….. 
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Herpetic whitlow presents with localized 

vesicles and pustules.  The lesions are 

painful but not typically pruritic and 

would not likely affect both hands. 

 

 

 

 

 

 Nummular eczema presents with 

chronic, round (coin-shaped), scaly 

plaques in regions of dry skin, primarily 

on the lower extremities. 

 

 

 

 

 Psoriasis is characterized by chronic, 

well-demarcated scaly plaques. Vesicles 

and severe pruritus are not common. 

 

 

 

 

 

 

 

 Scabies presents with papules, 

vesicles, and burrows, often on the 

hands (eg, web spaces, flexural 

surfaces).  Pruritus can be severe, but 

stereotyped recurrences are more 

consistent with dyshidrotic eczema. 
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 Tinea manuum presents with 

chronic, scaly, irregular, or annular 

patches on the hands.  It is usually 

unilateral and typically occurs in 

association with tinea pedis.  It is 

not typically vesicular and would 

not be expected to cause repeated 

acute outbreaks. 

 

NUMMULAR 
ECZEMA 

A patient has a pruritic, scaly, 

fissured plaque with 

intermittent exudate consistent 

with nummular eczema 

(NE).  NE is an idiopathic 

inflammatory disorder that most 

commonly affects the skin of 

the extremities.  The incidence is 

highest in middle-aged and 

older individuals.  The cause is 

uncertain, but frequent 

occurrence in the setting of 

chronically dry skin suggests 

decreased production of skin 

lipids.  The name refers to the 

characteristic round lesions that 

would fit under a large coin 

(nummum is Latin for "coin"). 

The diagnosis of NE is based primarily on clinical findings.  Biopsy can be 

considered in atypical cases, but most plaques improve with empiric 

therapy, eliminating the need for extensive diagnostic testing.  First-line 

treatment includes topical glucocorticoids (eg, betamethasone 

dipropionate).  Patients are also counseled on measures to reduce xerosis 

(eg, emollients, minimizing use of harsh soaps). 

………. 

Allergic contact dermatitis can cause scaly plaques similar to those of NE, 

but it usually occurs on exposed skin (eg, hands) or areas with specific 

allergen exposure (eg, dorsum of feet in allergy to leather dyes, neck in 

allergy to nickel jewelry). 
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 Ecthyma is a streptococcal 

skin infection related to 

impetigo. It can form round, 

erythematous plaques but 

presents acutely and is often 

associated with pustules and 

small ulcers.  Ecthyma is 

different from ecthyma 

gangrenosum, which is seen 

with pseudomonal bacteremia 

and presents as painless red 

macules quickly evolving into 

vesicles and necrotic ulcers. 

 

 Lichen simplex chronicus 

(neurodermatitis) is characterized by 

thickened, excoriated plaques caused by 

persistent scratching and rubbing.  It is 

associated with anxiety disorders and 

typically occurs in areas that are easy to 

reach. 

 

 

 

 

 

 

 

 Psoriasis typically presents with thickened 

plaques with a prominent white or silver 

scale.  It occurs predominantly in areas exposed 

to pressure or friction (eg, knees, elbows). 

Tinea corporis presents with round, pruritic 

plaques that typically form an annular pattern 

with peripheral scaling and central clearing. 
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SEBORRHEIC 
KERATOSIS 

Seborrheic keratosis (SK [plural, 

keratoses]) is a common epidermal 

tumor seen in middle-aged or elderly 

individuals.  SKs may be found 

almost anywhere on the body except 

the palms and soles. They can vary in 

appearance from nearly 

flat macules (upper Rt image) to 

raised, wart-like lesions, and can be 

pink/white, brown, or black. They have a velvety or greasy surface and 

well-demarcated border and are often described as having a "stuck-on" 

appearance.  SKs are usually asx but occasionally can be pruritic or 

tender.  They are benign lesions, although sudden onset of multiple SKs 

may indicate an occult internal malignancy (Leser-Trélat sign). 

The diagnosis of SK is based on the characteristic presentation.  Biopsy is 

not usually necessary but will show small cells resembling basal cells, with 

variable pigmentation, hyperkeratosis, and keratin-containing cysts. 

Simple observation is the preferred management, but bothersome lesions 

may be treated with excision, cryosurgery, or electrodessication. 

………… 

 An acrochordon (skin tag) is a 

flesh-colored papule usually seen in 

regions of the body subjected to 

friction, such as the neck, axillae, and 

inner thighs. 
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 Actinic keratosis is a pre-

malignant lesion 

characterized by dry, scaly, 

flat papules with an 

erythematous base, seen 

most commonly in sun-

exposed areas. 

The MC presentation of basal 

cell carcinoma is a slow-

growing papule or nodule 

with a pearly, rolled border 

and overlying telangiectasias.  Ulceration is common, as is bleeding 

following minor trauma. 

 Cutaneous warts are most common 

in children and young adults, and are 

usually seen on the hands, elbows, and 

feet.  They are not usually pigmented. 

 

 

 

 

 

 Biopsy is occasionally 

required to differentiate 

melanoma from SK. 

However, melanoma can 

usually be distinguished by its 

indistinct or irregular border, 

smooth or nodular surface, 

changing appearance over 

time, and predilection for sun-

exposed areas. This lesion is 

located on the patient's back, 

has a rubbery texture, and has 

not recently changed in 

appearance. 
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SEBORRHEIC 
DERMATITIS 

A patient with dandruff and a 

scaly rash involving the 

nasolabial folds has seborrheic 

dermatitis (SD).  SD is a 

common inflammatory disease 

that affects the scalp (dandruff), 

face (eyebrows, nasolabial folds, 

and external ear canal/posterior 

ear), chest, and intertriginous 

areas.  SD occurs in all ages but 

is most common in the first year 

of life and again at age 30-

60.  It is also associated with 

CNS disorders (especially PD) 

and HIV. 

The diagnosis of SD is clinical, 

with typical findings characterized by pruritic, erythematous plaques with 

fine, loose, yellow, and greasy-looking scales.  SD primarily affects areas 

with numerous sebaceous glands, although sebum production in affected 

patients is typically normal.  Malassezia species may play a role in the 

pathogenesis of SD, and topical antifungal agents (eg, ketoconazole, 

selenium sulfide) are effective in treating this condition. 

……………… 

Rosacea is characterized by erythema, edema, and telangiectasias 

affecting primarily the central face.  Flushing and local discomfort can be 

triggered by hot or spicy foods, emotional stressors, or temperature 

fluctuations. 

Psoriasis presents with well-

circumscribed plaques 

covered with a thick, silvery 

scale.  The lesions are 

typically worst at the 

extensor surfaces of the 

elbows and knees but may 

also affect the scalp and 

trunk. 

 The classic butterfly rash 

of SLE appears as erythematous macules and plaques in sun-exposed 

areas of the face.  The nasolabial folds are spared, and patients frequently 

have multisystem involvement (eg, fever, arthralgias). 
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 Pityriasis versicolor (also called 

tinea versicolor) is characterized 

by hypopigmented, 

hyperpigmented, or erythematous 

macules or patches on the upper 

body.  It is caused by Malassezia 

species yeast and is often most 

visible after extensive sun 

exposure due to tanning of the 

adjacent skin. 

 

PORPHYRIA 
CUTANEA TARDA 

(PCT) 
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This patient with dermal blisters on the hands and untreated hepatitis C 

has typical features of porphyria cutanea tarda (PCT).  The porphyrias are 

hereditary or acquired 

disorders of heme 

synthesis.  Enzyme 

deficiencies in the early 

steps of porphyrin 

synthesis (eg, acute 

intermittent porphyria) 

cause abdominal pain 

and neuropsychiatric 

manifestations (eg, 

psychosis, neuropathy); abnormalities in the 

later steps (eg, PCT) lead 

to photosensitivity due to accumulation of 

porphyrinogens that react with oxygen on 

excitation by UV light.  PCT is due to 

deficiency of uroporphyrinogen 

decarboxylase and is the MC porphyria. 

PCT is characterized by painless blisters that 

heal with scarring, increased skin fragility on 

the dorsal surfaces of the hands, facial 

hypertrichosis, and hyperpigmentation.  It 

can be triggered by ingestion of certain 

substances (eg, ethanol, estrogens) and is 

most common in patients with 

underlying hepatitis C.  Elevated plasma or urinary porphyrin levels 

confirm the diagnosis.  Phlebotomy or hydroxychloroquine may provide 

relief, as can treatment for hepatitis C. 

……………. 

Allergic contact dermatitis is characterized by pruritic plaques and vesicles 

on exposed skin.  Skin fragility with erosions and scarring is not typical. 

Impetigo is caused by Staphylococcus aureus or group A streptococcus 

and is characterized by pruritic, honey-colored macules, vesicles, and 

bullae on the face or other exposed parts.  It would be unlikely to affect 

both hands symmetrically. 

Herpes zoster causes painful vesicular lesions clustered unilaterally in a 

dermatomal distribution. 

Dermatitis herpetiformis represents an autoimmune reaction (with 

subepidermal anti-transglutaminase IgA autoantibodies) triggered by 
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dietary gluten.  It is characterized by intensely pruritic papules and vesicles 

on the elbows, knees, buttocks, posterior neck, and scalp. 

Mixed cryoglobulinemia associated with hepatitis C is due to immune 

complex deposition in small blood vessels, leading to endothelial injury 

and end-organ damage.  Typical manifestations include palpable purpura, 

arthralgias, and glomerulonephritis. 

 

ERYTHEMA 
NODOSUM (EN) Erythema nodosum 

Clinical 

features 

• Tender, indurated, erythematous nodules 

• MC on anterior legs 

Etiology 

• Infections (eg, Streptococcus) 

• Inflammatory bowel disease 

• Sarcoidosis 

• Medications (eg, antibiotics, oral contraceptives) 

Pathologic 

findings 

• Septal panniculitis without vasculitis 

Natural history 

• Spontaneous resolution (weeks) 

• Residual hyperpigmentation 

This patient has tender, indurated lesions on the lower extremities 

consistent with erythema nodosum (EN).  EN is characterized by 2- to 3-

cm, tender, erythematous or violaceous nodules.  It usually occurs on the 

shins but can develop elsewhere on the legs trunk, face, or the upper 

extremities. Women are more commonly affected. 

EN results from a delayed-type 

hypersensitivity reaction to various 

antigens.  Common triggers include infection 

(eg, Streptococcus), IBD (eg, CD), sarcoidosis, 

and malignancy.  It can also be triggered 

by medications, such as penicillins, 

sulfonamides (eg, TMP-SMZ in this patient), 

and OCPs.  The diagnosis is based primarily on 

clinical findings, although, if necessary, biopsy 

of the nodules can reveal septal panniculitis 

without vasculitis.  EN is a self-limited 

condition that typically resolves within weeks, 

but residual hyperpigmentation is common. 
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…………. 

 Cutaneous small-vessel vasculitis 

(ie, leukocytoclastic vasculitis) can be 

triggered by antibiotics but presents 

as painful, raised, nonblanching, 

petechial or purpuric lesions (ie, 

palpable purpura). 

PAN may cause nodular lesions 

resembling erythema nodosum, but it 

is usually associated with systemic 

(eg, fever, arthralgias, weight loss) 

and extradermal (eg, renal 

insufficiency, abdominal pain, 

mononeuritis multiplex) 

manifestations. 

 

 

 Serum sickness is an 

immune reaction against 

blood products or antigens 

from a nonhuman species 

(eg, chimeric mouse 

antibodies [rituximab, 

infliximab]).  Certain 

medications (including 

sulfonamides) can induce a 

serum sickness-like 

reaction, but this typically 

manifests with fever, joint 

pain, and an urticarial or vasculitis-like rash. 

 SJS is characterized by 

erythematous bullae 

and desquamation, often 

associated with mucosal 

involvement and a febrile 

prodrome. 

TTP presents with a petechial 

rash associated with fever, 
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renal failure, abdominal pain, and neurologic manifestations. 

 

PSORIASIS 
Plaque psoriasis 

Skin lesions 

• Well-defined, erythematous plaques with silvery scale 

• Extensor surfaces (knees, elbows), hands, scalp, back, nail 

plates 

Extradermal 

manifestation

s 

• Nail pitting 

• Conjunctivitis, uveitis 

• Psoriatic arthritis 

Treatment 

• Topical: high-potency glucocorticoids, vitamin D analogs, 

tar, retinoids, calcineurin inhibitors, tazarotene 

• UV light/phototherapy 

• Systemic: methotrexate, calcineurin inhibitors, retinoids, 

apremilast, biologic agents 

This patient has plaque psoriasis, a chronic skin condition characterized 

by well-demarcated, hyperkeratotic, erythematous plaques with a white 

or silver scale primarily on the extensor surfaces (eg, knees, 

elbows).  Symptoms can be triggered by local skin trauma (Koebner 

phenomenon), infections, and certain medications (eg, antimalarials, 

indomethacin, propranolol).  The diagnosis is typically made by history 

and physical examination, but a skin biopsy may be necessary in difficult 

cases. 

Initial treatment for limited plaque psoriasis includes topical high-

potency glucocorticoids (eg, betamethasone, fluocinonide).  Vitamin D 

derivatives (eg, calcipotriene), topical retinoids, and calcineurin inhibitors 

(eg, tacrolimus) are also effective and are often chosen for the face and 

other areas where glucocorticoid-induced skin thinning would be 

problematic.  Patients with moderate to severe disease (eg, >5% of total 

body surface area) are considered for ultraviolet phototherapy or systemic 

treatments, which can include methotrexate, apremilast, or biologic agents 

(eg, TNF inhibitors such as etanercept).  Patients with psoriatic arthritis 

also warrant systemic treatment.  However, systemic glucocorticoids are 

not used because glucocorticoid withdrawal can precipitate severe 

erythrodermic or pustular psoriasis. 

…….. 

Allergen avoidance is necessary for management of allergic contact 

dermatitis, which causes significant pruritus and involves exposed skin or 
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regions that come into contact with allergenic articles of clothing (eg, 

leather shoes, nickel fasteners).  This patient's chronic, nonpruritic lesions 

are more consistent with psoriasis. 

Dermatitis herpetiformis is a dermal manifestation of gluten-sensitive 

enteropathy (celiac disease), and management requires a strict gluten-free 

diet.  However, this disorder presents with intensely pruritic papules, 

vesicles, and bullae. 

Hydroxychloroquine is used for systemic lupus erythematosus, which 

causes skin lesions predominantly in sun-exposed areas (eg, 

face).  Hydroxychloroquine can trigger or worsen psoriasis. 

Topical antifungals (eg, clotrimazole) are used to treat tinea corporis 

(ringworm).  Although tinea corporis can cause scaly, erythematous 

patches, the lesions are typically annular, pruritic, and spread centrifugally 

with central clearing. 

 

A patient with scaly, 

erythematous plaques 

involving the extensor 

surfaces of the extremities, 

scalp, and sacrum has 

typical features of psoriasis.  

Psoriasis is characterized by 

keratinocyte proliferation, 

inflammation, and 

angiogenesis. Pinpoint 

bleeding following scraping 

of the scales (Auspitz sign) 

is a common finding.  Extradermal manifestations include 

psoriatic arthritis (likely present in this patient), nail changes (eg, pitting), 

and inflammatory disorders of the eye (eg, conjunctivitis, uveitis). 
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Factors that can trigger symptoms in psoriasis include local skin trauma 

(Koebner phenomenon), withdrawal from systemic glucocorticoids, and 

certain medications (eg, antimalarials, indomethacin, propranolol).  In 

addition, certain infections, especially HIV and streptococcal pharyngitis 

(which can also trigger guttate psoriasis [image]), are associated with 

flares of psoriasis.  In light of this patient's 

aggressive onset of psoriasis and history of 

sexually transmitted infection (eg, genital 

herpes), he should be offered screening for 

HIV infection. 

………… 

 Acute febrile neutrophilic 

dermatosis (Sweet syndrome) is 

characterized by an abrupt onset of painful 

edematous papules, plaques, or nodules on 

the head, neck, and upper extremities.  It is 

associated with hematologic malignancies, in 

addition to upper respiratory and 

gastrointestinal infections and IBD. 

 

 Sarcoidosis is associated with a number of skin manifestations, which 

may precede the onset of pulmonary symptoms.  Common findings 

include EN (tender anterior tibial nodules) and lupus pernio (violaceous 

facial papules or nodules). 
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 Paraneoplastic skin syndromes associated with gastric adenocarcinoma 

include acanthosis nigricans (velvety thickening of the skin in the neck or 

axillae) and explosive onset of numerous seborrheic keratoses (Leser-

Trélat sign).  Seborrheic keratoses are also associated with 

adenocarcinoma in other sites (eg, colon, pancreas). 
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 Dermal signs of hepatitis C 

include PCT (blisters and scars, 

generally on sun-exposed 

areas), lichen planus (4Ps: purple, 

pruritic, polygonal papules/plaques), 

and cryoglobulinemic 

vasculitis (erythematous lower 

extremity papules or macules). 

Vitiligo is characterized by regional 

autoimmune destruction of 

melanocytes, leading to 

hypopigmentation.  It is often 

associated with other autoimmune 

disorders, especially chronic lymphocytic (Hashimoto) thyroiditis and 

Graves disease. 

 

SENILE PURPURA This patient's skin 

fragility, ecchymosis, 

and normal laboratory 

studies (blood counts 

and coagulation 

studies) are consistent 

with senile purpura.  

Senile purpura (solar or 

actinic purpura) is a 

noninflammatory 

disorder that is MCin 

the elderly but can also 

be seen in middle-aged 

patients with extensive sunlight exposure.  It is caused by loss of elastic 

fibers in perivascular connective tissue.  Minor abrasions that would 

merely stretch the skin in younger patients can rupture superficial blood 
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vessels in the elderly.  The subsequent extravasation of blood leads to 

ecchymosis over vulnerable areas, such as the dorsum of the hands and 

forearms.  Patients can have residual brownish discoloration from 

hemosiderin deposition.  The incidence and severity are also increased in 

patients taking anticoagulants, corticosteroids, or nonsteroidal anti-

inflammatory drugs. 

Senile purpura is usually not a dangerous condition and requires no 

further investigation.  However, many older patients with severe skin 

fragility may require careful wound care measures following even minor 

lacerations. 

……….. 

Bone marrow failure may present with ecchymosis by causing 

thrombocytopenia.  Patients with bone marrow failure may also have 

leukopenia and anemia.  This patient's normal hematologic profile makes 

this unlikely. 

The lupus anticoagulant is an IgM or IgG immunoglobulin that prolongs 

the activated partial thromboplastin time (aPTT) by binding to 

phospholipids used in the assay.  The prolonged aPTT is a laboratory 

artifact; the lupus anticoagulant is not a physiologic anticoagulant but 

actually increases the risk of thrombosis. 

Poor platelet adhesion can occur in a variety of settings, including anti-

platelet therapy (eg, aspirin, clopidogrel, eptifibatide), von Willebrand 

disease, or chronic kidney disease.  This patient does not take any anti-

platelet medications.  People with von Willebrand disease typically present 

at a much younger age and have a family history of bleeding disorders.  In 

addition, this patient's normal creatinine makes renal failure unlikely. 

Vitamin K deficiency depletes vitamin K-dependent clotting factors 

(factors II, VII, IX, and X), leading to an increase in prothrombin time (and 

aPTT to a lesser extent).  This patient's coagulation studies are normal. 
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ACANTHOSIS 
NIGRICANS Skin conditions & associated diseases 

Skin conditions Associated conditions 

• Acanthosis nigricans 
• Insulin resistance 

• GI malignancy 

• Multiple skin tags 

• Insulin resistance 

• Pregnancy 

• CD (perianal) 

• PCT 

• Cutaneous leukocytoclastic vasculitis 

(palpable pupura) secondary to 

cryoglobulinemia 

• Hepatitis C 

• Dermatitis herpetiformis • Celiac disease 

• Sudden-onset, severe psoriasis 

• Recurrent herpes zoster 

• Disseminated molluscum contagiosum 

• HIV infection 

• Severe seborrheic dermatitis 
• HIV infection 

• Parkinson disease 

• Explosive onset multiple, itchy 

seborrheic keratoses 
• GI malignancy 

• Pyoderma gangrenosum • IBD 

This image shows the typical presentation of acanthosis nigricans (AN), 

which is characterized by hyperkeratotic, hyperpigmented plaques with a 

classic "velvety" texture.  Flexural areas, particularly the axilla, groin, and 

posterior neck, are the most common locations affected.  Depending on 

the etiology, AN can be divided into benign and malignant forms: 



117 
 

• Benign AN is typically seen in younger 

individuals and is associated with insulin-

resistant states (eg, DM, obesity, 

PCOS).  Increased levels of insulin and/or 

IGFs are thought to stimulate epidermal 

and dermal proliferation.  Similarly, skin 

tags (acrochordons), which are 

pedunculated outgrowths of normal skin, 

are also commonly present on regions 

affected by AN. 

• Malignant AN is associated with 

underlying neoplasms, especially of the gastrointestinal and 

genitourinary tracts.  The sudden appearance of such skin changes 

in middle-aged or elderly patients is suggestive of underlying 

malignancy.  In addition, these patients are not obese (but instead 

may have lost weight), and lesions can occur in uncommon areas 

(eg, mucous membranes, palms, soles). 

……. 

Hyperpigmentation of the skin in primary adrenal insufficiency (Addison's 

disease) is generalized.  However, it is more prominent in areas exposed to 

friction (eg, elbows, knees) and light (eg, face, dorsum of hands).  The 

other findings of Addison's disease are vitiligo, dehydration, and 

hypotension.  This patient's normal blood pressure and characteristic skin 

findings are not suggestive of Addison's disease. 

DM and hyperpigmentation of the skin are features of hemochromatosis 

("bronze diabetes"), but the characteristic skin findings are different from 

those of acanthosis.  The coloration in hemochromatosis is typically 

brownish or bronze, and at times slate gray.  The hyperpigmentation also 

tends to be more prominent on sun-exposed skin, especially the face. 

Niacin deficiency (pellagra) typically presents with photosensitive 

dermatitis, erythematous tongue, diarrhea, vomiting, and neurologic 

symptoms (eg, insomnia, dementia, confusion). 
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ICTHYOSIS This patient has ichthyosis 

vulgaris, a chronic, inherited skin 

disorder characterized by diffuse 

dermal scaling.  It is caused by 

mutations in the filaggrin gene and 

is significantly worse in individuals 

who are homozygous. The skin 

appears dry and rough with horny 

plates resembling fish or 

reptile scales ("ikhthýs" is Greek for 

"fish").  Ichthyosis is a lifelong 

condition, but symptoms in early 

life are frequently mild and may be 

attributed to simple 

dryness.  However, the condition 

often worsens later in life, leading 

to the diagnosis. 

Ichthyosis often worsens in the winter due to decreased ambient 

humidity.  If simple emollients are ineffective, keratolytics (eg, coal tar, 

salicylic acid) and topical retinoids are useful for controlling symptoms. 

……………. 

 Patients with 

ichthyosis may 

have concurrent 

atopic dermatitis, 

which can 

aggravate 

symptoms. 

However, atopic 

dermatitis alone 

causes patchy 

symptoms of 

erythema, 

lichenification, and severe pruritus primarily involving the hands, feet, and 

flexural areas. 
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 Impetigo is an acute skin infection 

caused by Staphylococcus 

and Streptococcus species and is 

characterized by erythematous papules, 

vesicles, and/or pustules with honey-

colored crusting. 

 

 

 

 

 

 

 

 

 

 Irritant contact 

dermatitis is caused by 

extended exposure to 

irritating chemicals, such 

as soaps, detergents, or 

solvents.  It causes 

erythema, swelling, and 

fissuring, primarily on 

the hands. 
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 Psoriasis usually presents as silvery 

scales over the extensor surfaces of 

the elbows, knees, scalp, and trunk. 

 

VITILIGO 

 

This patient has well-demarcated depigmented macules consistent with 

vitiligo.  Vitiligo is caused by regional destruction of melanocytes, most 

likely due to an autoimmune etiology.  Genetic and environmental factors 

may also play a role.  It can occur as an isolated disorder but is often 

associated with other autoimmune conditions (eg, autoimmune thyroid 

disease, rheumatoid arthritis, pernicious anemia, primary adrenal 

insufficiency).  The course is highly variable, although the condition is 

usually slowly progressive. 

The diagnosis of vitiligo is usually made on clinical grounds.  Biopsy can be 

considered in uncertain cases and will show loss of melanocytes, often 
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with scattered lymphocytes at the lesion border.  When treatment is 

desired, topical or 

systemic corticosteroids are the 

MC first-line intervention. 

………. 

 Idiopathic guttate 

hypomelanosis is a common 

finding with aging and is 

characterized by small macules in 

sun-exposed areas.   

Infection with Mycobacterium 

leprae causes leprosy, 

characterized by areas of 

hypopigmentation with 

anesthesia.   

 

 

 Tinea versicolorpresents with 

lightly scaled macules, primarily at 

the chest and upper back.  Post-

inflammatory hypopigmentation is 

characterized by patchy 

involvement in areas of prior 

trauma or inflammation. The 

lesions in these disorders are 

hypopigmented rather than 

completely depigmented, as in 

vitiligo. 

Piebaldism is an autosomal 

dominant (AD) disorder 

characterized by patchy absence of 

melanocytes.  It is usually noticed 

at birth and is confined to the 

head and trunk. 

 

A patient has well-demarcated, depigmented macules involving the face 

and distal extremities consistent with vitiligo.  Vitiligo is caused by 

regional destruction of melanocytes, most likely due to 
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an autoimmune etiology.  Genetic and environmental factors may also 

play a role. 

Vitiligo can occur as an isolated disorder but is often associated with other 

autoimmune conditions (eg, pernicious anemia, primary adrenal 

insufficiency, alopecia areata, rheumatoid arthritis, Sjogren 

syndrome).  Autoimmune thyroid disease (eg, chronic lymphocytic 

[Hashimoto] thyroiditis, Graves disease) is especially common, and many 

experts advise patients with vitiligo be assessed for thyroid function. 

………. 

HIV infection increases the risk for tinea versicolor, which typically presents 

with hypopigmented macules.  In contrast to vitiligo, which has completely 

depigmented lesions, the macules in tinea versicolor retain partial 

pigmentation.  They also have a predilection for the chest and upper back 

rather than the face and distal extremities. 

HPTH, gastrin-producing pancreatic tumors (ZES), and pituitary tumors can 

occur together in the MEN type 1 syndrome.  This disorder is due to 

mutations in the MEN1 gene.  It is not autoimmune and not associated 

with vitiligo. 

T1DM is due to autoimmune destruction of pancreatic beta cells and is 

associated with vitiligo.  Type 2 diabetes is not an autoimmune disorder 

and not associated with vitiligo. 
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BULLOUS 
PEMPHIGOID 

Bullous 

pemphigoid is an 

autoimmune 

disorder 

characterized by 

severe pruritus 

and tense 

bullae on an 

erythematous 

base.  It is most 

common in patients 

age >65 and has an 

increased incidence 

in those with 

malignancy or neurological disorders (eg, Parkinson disease, multiple 

sclerosis).  The extent of involvement may range from just a few lesions to 

hundreds covering a large portion of the body, although mucous 

membrane involvement occurs only in a minority of patients.  A pre-

bullous prodrome is common and 

can present as urticarial or eczematous lesions. 

 

Bullous pemphigoid is caused by IgG autoantibodies against the 

hemidesmosome and basement membrane zone.  Antibody binding 

activates complement and inflammatory mediators, and the resultant 

inflammation leads to blister formation.  The diagnosis is made by skin 

biopsy; light microscopy shows subepidermal cleavage, and direct 

immunofluorescence microscopy shows linear IgG and C3 deposits along 

the basement membrane.  First-line treatment for bullous pemphigoid is 

a high-potency topical glucocorticoid (eg, clobetasol), which is effective 

even for extensive disease.  Systemic glucocorticoids are not more 
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effective and are associated with an increased incidence of treatment-

related complications, but these can be used when topical agents are not 

practical. 

………. 

Dermatitis herpetiformis is characterized by grouped pruritic vesicles on 

the buttocks and extensor surfaces of the limbs.  It represents an 

autoimmune dermal reaction due to dietary gluten, and biopsy shows 

microabscesses at the tips of the dermal papillae with deposits of IgA 

antibodies against epidermal transglutaminase in the dermis.  Treatment 

includes oral dapsone and elimination of dietary gluten. 

Reactivation of varicella zoster virus in the dorsal root ganglia causes 

erythema and vesicle formation in a dermatomal distribution.  Biopsy 

shows intraepidermal blisters and erosions with multinucleated giant cells. 

Tinea pedis can occasionally present with a vesiculobullous eruption, 

usually at the medial/plantar foot.  Generalized symptoms would not be 

typical. 

 

PEMPHIGUS 
VILGARIS 

 

This patient has typical features of pemphigus vulgaris (PV), including 

painful, flaccid bullae, mucosal erosions, and separation of epidermis from 

dermis by light friction (Nikolsky sign).  The roof of the bullous lesions is 
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fragile and rapidly desquamates, leaving raw ulcers.  PV is an autoimmune 

disorder caused by antibodies directed against desmogleins 1 and 3, 

which are components of desmosomes normally involved in adherence 

between epidermal keratinocytes. 

Light microscopy of a biopsy specimen from a lesion edge 

shows intraepithelial cleavage with detached keratinocytes 

(acantholysis).  Because the attachment of keratinocytes to the basement 

membrane is mediated by hemidesmosomes (which are immunologically 

distinct from desmosomes), a single cell layer remains along the basement 

membrane with an appearance described as a "row of 

tombstones."  Immunofluorescence microscopy reveals IgG and C3 

deposits in a netlike or "chicken wire" pattern.  Serology for antibodies to 

desmoglein 1 and 3 can further support the diagnosis.

 

 

……. 

Bullous impetigo is a blistering condition caused by S aureus.  The lesions 

may appear as macules, vesicles, bullae, and honey-colored crusts, which 

leave red denuded areas when removed. 

Bullous pemphigoid is an autoimmune blistering disease that causes 

pruritic, tense bullae in the flexural surfaces, groin, and axilla.  Mucosal 

lesions occur in only a minority of patients.  Biopsy shows subepidermal 

cleavage, with linear IgG deposits at the basement membrane on 

immunofluorescence studies. 

Dermatitis herpetiformis is characterized by grouped pruritic vesicles on 

the buttocks and extensor surfaces of the limbs.  It represents an 

autoimmune dermal reaction to dietary gluten, and biopsy shows 
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microabscesses at the tips of the dermal papillae with deposits of IgA 

antibodies against epidermal transglutaminase in the dermis. 

 Erythema multiforme is a cell-

mediated inflammatory disorder of the 

skin characterized by erythematous 

papules and plaques that evolve into 

target lesions.  It is most commonly 

associated with herpes simplex 

virus.  Biopsy shows a perivascular 

lymphocytic infiltrate and epidermal 

necrosis. 

 

EPIDERMOLYSIS 
BULLOSA 

Epidermolysis bullosa (EB) is a group of inherited disorders characterized 

by epithelial fragility (eg, bullae, erosions, ulcers) triggered by minor 

trauma.  These conditions are caused by mutations of proteins involved in 

intraepidermal and 

dermoepidermal 

adhesion complexes in 

the basement 

membrane zone. 

There are four primary 

subtypes of EB (simplex, 

junctional, dystrophic, 

Kindler syndrome), with 

variable severity within 

subtypes.  This patient 

most likely has EB 

simplex, the most 

common form, which is 

caused by mutations in keratin genes.  EB simplex presents in children and 

young adults with friction-induced blisters at the palms and soles and 

other exposed areas.  The lesions typically heal with no residual scarring, 

although patients may have chronic thickening of the skin of the 

feet.  Infants with EB simplex may develop oral blisters with bottle-

feeding, but mild cases often do not lead to definitive diagnostic testing. 
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Suspected EB warrants biopsy of a fresh blister for immunofluorescence 

microscopy; genetic testing is available for confirmation.  Treatment 

primarily involves careful wound care and supportive measures. 

……….. 

Bullous pemphigoid causes tense bullous lesions involving the trunk and 

flexural areas of the extremities but not usually the palms and 

soles.  Pemphigus vulgaris causes flaccid bullae involving the mucosa and 

skin that can rupture into painful erosions; however, it also does not 

typically involve the palms and soles.  Both conditions are acquired 

disorders that mainly affect older adults; manifestations would not be seen 

in infancy. 

Dermatitis herpetiformis presents with small vesicles on the elbows, knees, 

and buttocks.  It is typically seen in patients with gluten-sensitive 

enteropathy (ie, celiac disease) and is associated with intense itching. 

Porphyria cutanea tarda (PCT) causes blisters and skin fragility, but mainly 

involves sun-exposed areas (eg, face, dorsum of the hands).  The oral 

mucosa is not typically involved. 

 

URTICARIA 

 

A patient's presentation is consistent with acute urticaria (welts or 

wheals).  Acute urticaria lasts for <6 weeks while chronic urticaria lasts >6 
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weeks.  Urticaria is due to mast cell activation in the superficial dermis, 

which increases release of multiple mediators (eg, histamine) that 

cause pruritus and localized swelling in the upper layers of the 

skin.  Urticaria can be accompanied by angioedema, which is due to mast 

cell activation in the deeper dermal and subcutaneous tissues (eg, face, 

hands, and buttocks). 

Etiologies of acute urticaria include infections (viral, bacterial, and 

parasitic), NSAIDs, and IgE-mediated (eg, antibiotics, insect bites, latex, 

food) or direct (eg, narcotics, 

radiocontrast medium, muscle 

relaxers) mast cell activation. 

However, nearly 50% of 

patients have no known cause 

(idiopathic urticaria). Chronic 

urticaria can be due to 

physical stimuli (eg, cold 

temperature, skin pressure), 

serum sickness, or systemic 

disorders (eg, autoimmune 

disease, vasculitis, malignancy). 

Patients with acute urticaria usually develop well-circumscribed 

and raised erythematous plaques with central pallor.  The lesions can be 

oval, round, or serpiginous, and up to several centimeters in diameter. 

Patients usually have intense pruritus that can persist at night.  Individual 

lesions appear and enlarge over minutes to hours before disappearing 

within 24 hours. 

……….. 

 Atopic dermatitis usually presents with 

intensely pruritic erythematous patches that can 

be scaly or papular.  The most commonly 

affected sites in adults include flexural areas (eg, 

neck, antecubital and popliteal fossae), the face, 

wrist, and forearms.  The lesions usually last for 

days or weeks. 
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 Contact dermatitis is 

due to direct skin 

exposure to an irritant 

(eg, new soap) and is 

characterized by 

erythematous papules 

and vesicles (rather than 

well-circumscribed, 

raised plaques). They 

affect areas with 

exposure to the irritant; 

therefore, lesions limited 

to the lower extremities 

only would be unusual. Symptoms develop over several hours to a few 

days and last several days. 

 Erythema multiforme (EM) 

typically presents as a target lesion 

with erythematous, iris shaped 

macules that can also contain 

vesicles or bullae.  The lesions can 

be painful or pruritic, last for several 

days, and are usually symmetrically 

distributed on extensor surfaces of 

extremities and the palms and 

soles. 

 

 Idiopathic angioedema is 

usually due to mast cell 

activation in the deeper 

dermal and subcutaneous 

tissues.  It can occur with or 

without urticaria and typically 

presents as non-pitting and 

non-pruritic edematous 

swelling involving 

subcutaneous tissues, 

abdominal organs, or the 

upper airway. 
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 Pityriasis rosea is a self-

limited condition likely due to 

a viral etiology.  It begins as a 

solitary, pink/skin colored 

plaque (herald patch) followed 

by the eruption of multiple 

scaly and ovoid papules and 

plaques on the back.  Patients 

can also develop lesions on 

the flexor surfaces of the 

proximal extremities. 

 Viral exanthem usually presents 

after a prodrome of fever with non-

pruritic erythematous 

maculopapular eruptions lasting for 

days.  Unlike urticaria, the lesions 

are usually fixed without resolution 

or development of new lesions. 

 

ADVERSE DRUG 
REACTION 

 

A patient is experiencing a systemic phototoxic drug reaction to her 

acne medication.  Phototoxic drug reactions result from the production 

of reactive oxygen species by the interaction of drug metabolites with 

ultraviolet radiation.  These reactive oxygen products then directly damage 

cell membranes and DNA.  Symptoms resemble common sunburn, with 

erythema, pain, and bullae formation in sun-exposed areas.  However, the 
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reactions may have exaggerated severity, and the solar exposure needed 

to cause symptoms may be much less than that needed to cause 

nonphototoxic sunburn.  Tetracyclines (eg, doxycycline) are frequently 

prescribed in the treatment of acne and are a very common cause of 

phototoxic drug reactions.  Patients being prescribed tetracyclines should 

be advised to minimize sun exposure and use appropriate sunscreens and 

barrier solar protection when outdoors. 

Topical (eg, sunscreens) and systemic medications can also 

cause photoallergic reactions, in which ultraviolet light alters the structure 

of the drug, which then induces a delayed hypersensitivity reaction.  These 

skin manifestations are typically eczematous in appearance.  Prior 

sensitization is required for a photoallergic response, but not a phototoxic 

reaction. 

…………. 

Allergic contact dermatitis can occur with most topical medications and 

causes erythema, itching, and vesicle formation.  Contact dermatitis is less 

likely in this patient as it would be unlikely to cause such acute symptoms 

and would not typically affect areas (eg, neck, chest) where the medication 

was not applied. 

Benzoyl peroxide can cause photosensitivity, but less commonly than the 

tetracyclines, and would not involve untreated areas.  Common side 

effects of benzoyl peroxide include irritation, contact dermatitis, dryness, 

erythema, peeling, and stinging. 

Erythromycin can cause gastrointestinal upset and cholestatic jaundice 

(estolate base), but it is not a common cause of photosensitivity. 

 SJS is a severe 

mucocutaneous reaction 

MCly triggered by 

medications (eg, sulfa 

drugs, anticonvulsants). 

Affected patients 

develop acute high 

fever, vesicular or 

bullous lesions, and 

painful hemorrhagic oral erosions. 
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DRUG ALLERGY This patient's symptoms are typical of mild drug-induced hypersensitivity 

reaction, type 1.  Some patients can form drug-specific immunoglobulin E 

(IgE) on exposure to a medication, although most do not.  Once formed, 

the drug-specific IgE occupies receptors on mast cells and basophils.  If 

the drug is encountered again, these cells may activate, resulting in 

symptoms.  Onset is rapid (seconds to minutes) and symptoms can range 

from mild (eg, urticaria, pruritus, flushing) to more severe (eg, angioedema 

of the larynx, anaphylaxis).  MCly implicated in type 1 reactions are beta 

lactam drugs, neuromuscular blocking agents, quinolones, platinum-

containing chemotherapeutic agents, and foreign proteins (eg, chimeric 

antibodies). 

Urticaria and pruritus without systemic symptoms are usually treated with 

antihistamines, and treatment with the offending drug is discontinued. 

……… 

Treatment with epinephrine and corticosteroids is reserved for more 

severe reactions accompanied by systemic symptoms (eg, 

anaphylaxis).  This patient has no respiratory symptoms (dyspnea, 

wheezes, stridor) or abdominal symptoms (diarrhea, cramps) and her vital 

signs are stable without hypotension or hypoxia.  Epinephrine and 

corticosteroids therefore are not required. 

In patients with infectious mononucleosis secondary to EBV, a 

polymorphous, maculopapular rash may develop after administration of 

amoxicillin and other antibiotics.  Unlike drug-induced type 1 reactions, 

which occur immediately, this rash typically develops after 24 hours.  In 

addition, patients with infectious mononucleosis typically present with 

fever, fatigue, exudative pharyngitis, and posterior cervical LAD. 

 

ERYTHEMA 
MULTIFORME 

This patient's rash is 

consistent with erythema 

multiforme (EM), an acute 

inflammatory disorder that 

can involve the skin of the 

extremities, face, trunk, and 

neck.  Severe cases (EM 

major) can also affect oral 

mucosa.  The appearance 

can vary, but patients 

typically develop 

erythematous papules that 

evolve into target lesions 
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with a dusky central area, a red inflammatory zone surrounded by a pale 

ring, and an erythematous halo at the periphery. 

EM represents a cell-mediated immune process that is typically associated 

with certain infections (eg, HSV, Mycoplasma) and may be an immune 

response against antigens deposited in the skin.  EM can also be 

associated with certain medications (eg, sulfonamides), malignancies, and 

collagen vascular diseases.  The diagnosis is usually based on clinical 

findings, although biopsy can be helpful.  EM is self-limited, and 

symptoms may be alleviated with antihistamines and topical 

glucocorticoids.  Despite the association with HSV (which causes painful 

recurrent genital vesicles or ulcers), antiviral therapy does not shorten the 

course. 

……….. 

 Tinea corporis is 

transmitted by contact 

with an affected person or 

via fomites. It is 

characterized by pruritic 

plaques with a scaly 

border and central 

clearing. The dusky center 

and acute, relapsing 

course of this patient's 

lesions are not consistent with tinea corporis. 

IgE-mediated food allergies present with rapid onset of urticaria, usually 

within minutes of exposure.  Urticaria are characterized by pruritic, raised, 

erythematous plaques that arise suddenly and resolve over several hours. 

Sporotrichosis is a fungal infection acquired by direct traumatic 

inoculation of the skin.  It is characterized by ulcerating pustular nodules 

at the site of inoculation and associated lymphatic channels. 

The characteristic skin lesion in Lyme disease (transmitted by 

the Ixodes tick) is erythema migrans, a slowly expanding erythematous 

macule or patch with central clearing.  Untreated patients may develop 

multiple lesions.  However, compared with EM, the lesions are flatter and 

are located primarily on the trunk rather than the extremities. 
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STEVEN JOHNSON 
SYNDROME (SJS) Stevens-Johnson syndrome (SJS) & toxic 

epidermal necrolysis (TEN) 

Nomenclat

ure 

<10% of BSA:   SJS 

      10%-30%:   SJS/TEN overlap 

            >30%:   TEN 

Clinical 

features 

• 4-28 days after exposure to trigger (2 days after repeat 

exposure) 

• Acute influenza-like prodrome 

• Rapid-onset erythematous macules, vesicles, bullae 

• Necrosis & sloughing of epidermis 

• Mucosal involvement 

Common 

triggers 

Drugs 

• Allopurinol 

• Antibiotics (eg, sulfonamides) 

• Anticonvulsants (eg, carbamazepine, lamotrigine, 

phenytoin) 

• NSAIDs (eg, piroxicam) 

• Sulfasalazine 

Other 

• Mycoplasma pneumoniae 

• Vaccination 

• Graft-vs-host disease 

BSA = body surface area; NSAIDs = nonsteroidal anti-inflammatory drugs; SJS = 

Stevens-Johnson syndrome; TEN = toxic epidermal necrolysis. 



135 
 

Stevens-Johnson syndrome (SJS) is a serious inflammatory reaction 

to drugs or certain infections (eg, Mycoplasma pneumoniae).  Clinical 

features include coalescing erythematous macules, bullae, desquamation, 

and mucositis. Systemic 

signs are common and 

may include fever, 

tachycardia, hypotension, 

altered level of 

consciousness, seizures, 

and coma.  By convention, 

SJS denotes <10% of body 

surface area involvement, 

>30% is designated 

as TEN, and 10%-30% is 

SJS/TEN overlap. 

The diagnosis of SJS is based on the typical mucocutaneous lesions, 

systemic signs, and exposure to a likely causative medication.  Treatment 

is supportive, with aggressive fluid support and wound care similar to that 

for burns.  Secondary infections are common, and fatalities may occur 

despite treatment. 

………. 

Erythema multiforme (EM) is a self-limited illness characterized by an 

acute erythematous rash and usually occurs after herpes simplex 

infection.  EM may cause mucosal lesions similar to those of SJS, but the 

predominant skin lesions are typically targetoid plaques favoring the distal 

extremities rather than desquamating bullae; systemic symptoms are not 

as prominent as in SJS. 

 Impetigo is a 

staphylococcal or 

streptococcal skin 

infection characterized by 

red macules and papular 

lesions with honey-

colored crusts.  It is most 

common in children. 

Pemphigus vulgaris is 

caused by autoantibodies 

to desmosomes.  Like SJS, it can cause mucosal lesions and desquamating 

bullae.  However, systemic signs (eg, fever) are less prominent, and the 

course is typically more chronic, with oral lesions appearing weeks to 

months prior to skin symptoms. 
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SSSS is usually seen in children age <6.  It is a syndrome of acute 

exfoliation caused by toxins produced by Staphylococcus aureus. 

TSS is an inflammatory response caused by a staphylococcal exotoxin and 

presents with fever, rash, hypotension, constitutional symptoms, and 

multiorgan injury.  The rash is characterized by diffuse erythema 

resembling sunburn, with desquamation involving the palms and soles. 

 

TOXIC E 
PIDERMAL 

NECROLYSIS (TEN) 

A patient's clinical features – acute 

mucocutaneous disorder with 

associated systemic toxicity, following 

use of sulfonamide antibiotics – are 

consistent with toxic epidermal 

necrolysis (TEN). TEN is an 

inflammatory HSR to drugs 

(especially sulfonamides [eg, TMP-

SMZ, as in this patient], NSAIDs, anticonvulsants and allopurinol) or certain 

infections (usually Mycoplasma pneumoniae). Clinical features of TEN are 

variable, but typically include coalescing erythematous macules, bullae, 

desquamation, and mucositis.  Subepidermal and sometimes deeper 

blistering can be seen.  Patches of skin slide off with light pressure 

(positive Nikolsky sign, also seen in staphylococcal scalded skin syndrome 

and some cases of bullous pemphigus).  Systemic signs are common and 

may include fever, tachycardia, hypotension, altered level of 

consciousness, conjunctivitis, seizures, and coma.  The exact pathogenesis 

is unknown. 

TEN and Stevens-Johnson syndrome (SJS) are related disorders and may 

be considered on a continuum of severity.  By convention: 

• SJS denotes involvement of <10% of body surface area  

• TEN denotes >30% involvement (as in this patient with lesions on 

his oral mucosa, back, and most of the visible skin on her entire 

body. 
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• 10-30% is referred to as a SJS/TEN overlap syndrome.  

The treatment of TEN and SJS is primarily supportive, with wound care 

similar to that for burns (and often provided in a designated burn 

unit).  Aggressive fluid support is often needed due to poor oral intake 

and profound cutaneous fluid loss.  Secondary infections are common, 

and antiseptic precautions are needed. 

……….. 

 Erythema multiforme (EM) 

is characterized by sudden 

onset erythematous rash 

and target lesions and usually 

occurs after a herpes simplex 

virus infection.  EM may 

appear similar to mild 

SJS/TEN, but bullae and 

desquamation are less 

common, mucosal 

involvement is rare, and 

systemic symptoms are not as 

prominent as in SJS/TEN. 

 Exfoliative 

dermatitis (also known as 

erythroderma) is a 

widespread, scaly eruption of 

the skin.  It may be drug-

induced, idiopathic, or 

secondary to an underlying 

dermatological or systemic 

disease. 

 

 

SSSS is a syndrome of acute exfoliation of skin caused by a toxin that is 

produced by S aureus.  The skin is tender and warm, with a superficial, 

diffuse erythematous rash (in contrast to the deeper erosions in 

SJS/TEN).  Other features include bullae, positive Nikolsky sign, facial 

edema, perioral crusting, and dehydration.  It is usually seen in children 

age <6 years and is not associated with recent medication use. 
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HERPES ZOSTER A patient has an 

erythematous rash 

suggestive of herpes 

zoster (shingles), which 

is caused by reactivation 

of latent varicella 

zoster 

virusinfection.  The rash 

typically begins with 

small papules that can 

become confluent and 

evolve into vesicles or 

bullae, with subsequent 

crusting in 7-10 days. The rash is usually limited to a single dermatome, 

but may involve adjacent dermatomes; a few scattered lesions may 

develop in distant areas.  Most patients will have associated neuritic 

symptoms, including pain, itching, burning, and allodynia, which may 

precede the onset of a visible rash. 

Age and immunocompromised status predispose to shingles.  This patient 

likely developed shingles due to infliximab therapy (tumor necrosis factor-

α inhibitor).  Treatment with antiviral agents (eg, acyclovir, famciclovir, 

valacyclovir) decreases the duration of symptoms and the incidence of 

post-herpetic neuralgia, especially if initiated within 72 hours of the onset 

of symptoms. 

………… 

Tinea corporis is characterized by pruritic, annular plaques with a scaly 

border and central clearing.  It is treated with topical antifungals (eg, 

clotrimazole, terbinafine). 

 Mupirocin is a topical 

antibiotic used to treat 

superficial skin infections 

such as impetigo, which 

presents with small vesicles 

with a yellow exudate and 

honey-colored crust.  It is 

also used to eradicate 

MRSA colonization from the 

nares. 
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 Topical 5-FU is used to treat skin conditions caused by rapid cell 

division, such as actinic keratoses (Lt image) and superficial BCC (Rt 

image).These lesions are typically hyperkeratotic, not vesicular, and do not 

normally occur in a dermatomal distribution. 

Topical glucocorticoids are used to treat various inflammatory skin 

conditions, such as contact dermatitis, which presents with erythematous 

papules and vesicles but is usually extremely pruritic and is more common 

on exposed skin. 

 Guttate psoriasis presents 

with widely scattered, 

erythematous, scaly papules and 

plaques.  It typically follows a 

streptococcal infection but can 

also occur in patients with 

rheumatoid arthritis, especially 

those on tumor necrosis factor-α 

inhibitors.  Treatment options 

include ultraviolet phototherapy, 

topical glucocorticoids, and 

vitamin D analogs. 
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HSV INFECTION This young patient with multiple 

sexual partners has mild systemic 

symptoms and a painful, vesicular 

hand rash suggesting herpetic 

whitlow. 

Herpetic whitlow arises when HSV 

inoculates a cutaneous defect of the 

hand.  In adults, infections typically 

occur after hand contact with an 

active genital herpes lesion (HSV-

2).  Risk is also increased in health 

care workers who do not use adequate hand protection and are exposed 

to infected orotracheal secretions (HSV-1). 

Sx usually include a mild prodrome (fever, malaise), followed by the 

development of a focal area of grouped vesicles on an erythematous 

base. Tingling, burning, and pain are common, and some patients may 

have epitrochlear or axillary lymphadenopathy.  Most lesions resolve 

spontaneously within 2-3 weeks, but patients with immunocompromise 

may require antiviral medication (eg, acyclovir).  Recurrent lesions occur in 

20%-50% of cases. 

…………. 

β-hemolytic streptococci and S aureus are common causes of erysipelas 

and cellulitis.  Manifestations 

typically include skin erythema, 

edema, and warmth; vesicular 

lesions would be unusual. 

 Coxsackievirus causes hand-

foot-and-mouth disease and 

usually manifests with oral lesions 

and a bilateral macular, 

maculopapular, or vesicular rash of 

the hands and feet.  This patient 

with a localized, unilateral rash on a small section of the hand is unlikely to 

have coxsackievirus. 

Disseminated gonococcus (DGI) may cause tenosynovitis, polyarthralgia, 

and cutaneous lesions on the distal extremities that begin as macules and 

progress to papules, pustules, vesicles, or bullae.  Lesions are usually 

painless (not painful) and multiple (not single). 
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P aeruginosa may cause folliculitis after hot tub exposure or cellulitis after 

a nail puncture through a shoe.  Neither is likely to result in a small area of 

vesicular eruption. 

Rocky Mountain spotted fever (RMSF) is a tick-borne rickettsial illness that 

usually manifests with nonspecific signs (fever, headache, malaise, 

myalgias) and a diffuse macular rash that turns petechial.  This patient with 

a focal vesicular rash is unlikely to have RMSF. 

Secondary syphilis causes a diffuse, symmetric macular/papular rash that 

includes the palms and soles.  A focal, unilateral, vesicular lesion is unlikely. 

Trichophyton rubrum is a dermatophyte that causes ringworm, tinea pedis, 

and tinea manuum.  Rashes are typically pruritic and scaly (not vesicular). 

 

DERMATITIS 
HERPETIFORMIS 

Dermatitis herpetiformis (DH) causes intensely pruritic erythematous 

papules, vesicles, and bullae that occur symmetrically in grouped 

("herpetiform") clusters on the extensor 

surfaces of the elbows, knees, back, and 

buttocks.  DH represents an 

autoimmune dermal reaction due to 

dietary gluten and is commonly 

associated with celiac disease (the 

likely cause of this patient's diarrhea 

and weight loss), although it may 

precede the gastrointestinal 

manifestations. 

Skin biopsy in DH shows subepidermal microabscesses (blisters) at the tips 

of the dermal papillae; immunofluorescence studies show deposits of anti-

epidermal transglutaminase IgA in the dermis.  Initial treatment 
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includes dapsone, which has anti-inflammatory and immunomodulatory 

properties and provides rapid relief of symptoms.  Long-term 

management requires a gluten-free diet. 

………. 

Bullous pemphigoid is an autoimmune disease that most commonly 

affects individuals age >60.  Patients have a variable prodrome of 

eczematous or urticarial lesions and subsequently develop tense bullae 

and plaques affecting the flexural areas, groin, or axilla. 

Erythema multiforme is an inflammatory disorder characterized by 

erythematous papules and plaques that evolve into target lesions. 

Reactivation of herpes zoster causes erythematous vesicles and ulcers in a 

dermatomal distribution, and bilateral symptoms are rare. 

Pemphigus vulgaris is an autoimmune disorder characterized by painful, 

flaccid bullae, mucosal erosions, and separation of the epidermis from the 

dermis on light friction.  The roof of the bullous lesions is fragile and 

rapidly desquamates, leaving raw ulcers. 

Psoriasis is a chronic inflammatory disorder that primarily affects the 

extensor surfaces of the elbows and knees.  Lesions appear as red, sharply 

demarcated, scaling papules that coalesce to form oval plaques. 

 

MOLLUSCUM 
CONTAGIOSUM 

Molluscum contagiosum (MC) is a skin infection caused by a poxvirus.  It 

is characterized by small, pruritic, skin-colored papules with umbilicated 

centers.  Children are most commonly affected, but adolescents and 

adults also can develop MC.  Transmission occurs through skin-to-skin 

contact or via contaminated fomites, with subsequent autoinoculation to 

additional sites.  In children, lesions commonly appear on the extremities, 

face, or trunk; in adults, sexual transmission may lead to lesions on the 

lower trunk and anogenital region.  The diagnosis is primarily clinical and 

based on the typical appearance of the lesions.  MC is self-limited 

(resolution within 6-12 months), but treatment with curettage, 

cryotherapy, or topical agents (eg, podophyllotoxin) may be considered to 

prevent further spread, reduce symptoms, or improve cosmesis. 

Patients with impaired cellular immunity (eg, HIV disease) may have a 

prolonged course with widely distributed papules, facial involvement, and 

lesion counts numbering in the hundreds.  HIV testing should be 

considered for patients with MC, especially if they have large (>10 mm), 

numerous, or widespread lesions. 

………… 
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Hypersensitivity rashes caused by circulating autoantibodies may be of 

type II (antibody-dependent cellular cytotoxicity) or type III (immune 

complex deposition) variety.  Type II rashes are more likely to manifest as 

blisters or bullae (eg, pemphigus vulgaris, bullous pemphigoid) than 

papules.  Type III rashes tend to be more erythematous and 

maculopapular. 

The complement system is involved in defense against pathogenic 

bacteria.  For example, C3 deficiency predisposes to pyogenic bacterial 

respiratory tract and sinus infections, and C5-C8 deficiencies predispose to 

recurrent Neisseria infections.  Complement deficiency does not increase 

the risk of MC or other viral infections. 

Disorders of phagocytosis (eg, chronic granulomatous disease, Chédiak-

Higashi disease, Job syndrome, defective leukocyte adhesion proteins) 

present with severe pyogenic bacterial infections.  Innate immunity against 

viruses is less affected. 

Selective IgA deficiency can predispose to recurrent respiratory infections 

and chronic giardiasis.  It will not increase the risk of MC. 

 

Molluscum contagiosum (MC) is a self-limited skin infection caused by a 

poxvirus.  It is characterized by small skin-colored papules with indented 

centers that may occur anywhere except the palms and soles.  The lesions 

may be widely scattered or grouped due to autoinoculation from nearby 

skin.  MC lesions may be accompanied by pruritus and local dermatitis and 

may cause conjunctivitis if the lid margin is involved.  The diagnosis is 

usually made clinically based on characteristic findings. 

Children are most commonly affected, although adolescents and adults 

can also develop MC.  Transmission occurs via skin-to-skin contact or by 

fomites.  MC is often transmitted through sexual contact and may be seen 

in association with other sexually transmitted diseases.  It is also frequently 

seen in patients with HIV and may be more widely disseminated and 

persistent in these patients (especially if CD4 cell count <100/mm3).  HIV 

testing should be considered for patients with MC, especially if the lesions 

are widespread or involve the face. 
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…………. 

 Nontuberculous 

mycobacteria are an 

occasional cause of skin 

and soft tissue 

infection that is 

characterized by papules, 

pustules, plaques, nodules, 

abscesses, cellulitis, or 

ulcers. 

 

 

 

 

 Bacillary angiomatosis is 

characterized by friable papules 

and subcutaneous plaques.  It is 

caused by Bartonella species in 

immunocompromised 

patients.  It is often associated 

with fever and other systemic 

symptoms and may involve the 

mucosa and visceral organs. 
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 Cryptococcus species can 

cause papular skin 

lesions resembling MC in 

immunocompromised 

patients.  However, skin 

manifestations are usually 

seen in disseminated 

infection, along with 

involvement of the lungs or 

central nervous system 

(meningitis). 

 Herpes simplex virus 

1 (HSV-1) causes grouped 

vesicles that evolve into 

painful ulcerations (orolabial 

herpes).  In 

immunosuppressed patients, 

it can spread to the eyes, 

other sites on the skin, 

internal organs (disseminated 

HSV), and central nervous 

system (encephalitis). 

 

 Coinfection with HIV and 

Human herpes virus 8 

causes Kaposi sarcoma. 
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 HPV causes warts that 

appear as verrucous papules 

on the skin or mucous 

membranes.  Certain 

serotypes are also associated 

with SCC of the skin, cervix, 

and other mucosal sites. 

 

 

 Systemic sarcoidosis can 

cause erythema nodosum as 

well as a variety of 

skin papules and 

subcutaneous nodules.  This 

patient's umbilicated lesions 

are more characteristic of MC. 

Parvovirus B19 

causes erythema 

infectiosum in children. 

 

WARTS This patient's skin lesions 

are consistent 

with warts (cutaneous 

verrucae), which are the 

most common cutaneous 

manifestation of HPV 

infection.  HPV can cause 

warts in various locations 

including the plantar, 

palmar, or genital 

areas.  Plantar warts 

occur most commonly in 

young adults and patients with decreased cellular immunity (eg, AIDS, 

organ transplant patients). 

The virus usually enters through tiny cuts or skin abrasions after direct 

contact with an HPV-infected individual.  Patients can develop lesions 

weeks to months later; these appear as hyperkeratotic papules on the sole 

of the foot (sometimes with thrombosed capillaries and visible skin lines) 
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that can be painful with walking or standing.  Diagnosis is made clinically 

based on the appearance and location of the lesions. 

……… 

 Calluses are hyperkeratotic lesions that 

usually occur next to bony prominences on 

the feet or sometimes on the 

hands.  Calluses may sometimes cause pain 

and discomfort and occur in response to 

repeated shear or frictional forces. 

 

 

 

 

 Lichen planus presents as purple 

flat-topped papules or plaques that 

are pruritic, planar, or polygonal.  The 

lesions most commonly occur on 

flexural surfaces of the extremities, 

trunk, and genitalia. 

 

 

 

 

 

 

 

 Molluscum 

contagiosum is a common 

condition caused by a 

poxvirus.  It typically presents 

as single or multiple skin-

colored papules with a 

central punctum (umbilicus or 

central pit). 
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 Seborrheic 

keratosis usually appears 

after age 50 as solitary or 

multiple well-circumscribed 

hyperpigmented 

lesions.  They can have a 

"stuck-on" or warty 

appearance and usually occur 

on the trunk, face, and upper 

extremities. 

 

 SCC typically presents 

with erythematous lesions 

that are scaly, ulcerate, or 

grow irregularly.  It should 

be suspected in patients 

with a slow-growing and 

non-resolving lesion in 

sun-exposed areas. 

 

Condylomata 

acuminata (anogenital warts) 

are caused by the HPV, which 

is the MC STD in the US.  The 

characteristic lesions are 

verrucous, papilliform, and 

either pink or skin-colored. 

The lesions are usually asx but 

may have mild itching or 

burning. Systemic symptoms 

are usually absent. 

The diagnosis of condyloma acuminata is primarily based on clinical 

presentation.  Biopsy may be considered in atypical cases.  HPV infection 

(especially serotypes 16 and 18) is associated with increased risk 

for squamous cell carcinoma of the anus, genital organs, and 

throat.  HPV is also associated with increased risk for other sexually 

transmitted diseases, especially HIV.  HIV screening should be offered to 

patients with a new diagnosis of HPV.  The condition is self-limited in most 

cases.  If specific treatment is desired, options include: 
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1. Chemical or physical agents (eg, trichloroacetic acid, podophyllin) 

2. Immune therapy (eg, imiquimod) 

3. Surgery (eg, cryosurgery, excision, laser treatment) 

………… 

Pearly pink penile papules are a common anatomical variant, typically 

presenting as small papules evenly distributed in a ring around the corona 

of the glans penis.  They 

are a benign non-

infectious condition, 

though patients often 

request removal to avoid 

the appearance of having a 

sexually transmitted 

disease. 

 Herpes simplex is 

characterized by small 

grouped vesicles that 

erode to form small ulcers. 

 Molluscum 

contagiosum is a self-

limited, localized skin 

infection caused by a 

poxvirus. It is characterized 

by small pink or skin-

colored papules with 

indented centers that may 

occur anywhere except the 

palms and soles. These 

lesions may be widely 

scattered and may occur in a 

linear pattern due to spread of the virus to adjacent skin via scratching. 
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 Condyloma lata are a 

manifestation of secondary 

syphilis characterized by 

flattened pink or gray 

velvety papules.  These are 

seen most commonly at the 

mucous membranes and 

moist skin of the genital 

organs, perineum, and 

mouth. 

 

CHERRY 
ANGIOMA 

The small, vascular, bright-red papular lesions shown in the image 

are cherry angiomas (CA).  CAs, also known as senile hemangiomas, are 

the most common benign vascular tumors in adults.  They are typically 

first seen in the 3rd or 4th decade of life, and their number increases with 

age.  They appear as sharply circumscribed areas of congested capillaries 

and postcapillary venules in the papillary dermis. 

CAs are always cutaneous and are not found on mucosa or deep 

tissues.  They do not regress spontaneously and may bleed if disturbed, 

but they are benign and do not require treatment for any other than 

cosmetic reasons. 

…………. 

 BCC is a common skin 

malignancy of low metastatic 

potential.  It typically appears as 

an enlarging fleshy nodule with 

ulceration.  BCC is associated with 

sun exposure and is most 

common on the face, neck, and 

extremities. 

 

 

 Cavernous hemangiomas, 

also known as cavernous 

malformations, consist of dilated 

vascular spaces with thin-walled 

endothelial cells.  They present as 

soft blue, compressible masses 

growing up to a few 

centimeters.  Cavernous 
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hemangiomas may appear on the skin, mucosa, deep tissues, and 

viscera.  Cavernous hemangiomas of the brain and viscera are associated 

with von Hippel-Lindau disease. 

 Kaposi sarcoma is 

characterized by reddish 

purple, dark vascular 

plaques or nodules on 

cutaneous or mucosal 

surfaces.  It is associated 

with HHV-8 and is 

frequently seen in patients 

with concurrent HIV 

infection. 

Spider angiomas consist of 

bright-red central 

arterioles surrounded by several outwardly radiating vessels.  They blanch 

with pressure.  They are estrogen dependent and are commonly seen in 

pregnancy, oral contraceptive use, and cirrhosis-related 

hyperestrogenemia. 

Strawberry (infantile) hemangiomas appear during the first weeks of 

life.  They initially grow rapidly and then frequently regress spontaneously 

by age 5-8.  They are bright red when near the epidermis and more 

violaceous when deeper. 

 

TUBEROUS 
SCLEROSIS Tuberous sclerosis complex 

Pathophysiolo

gy 

• Mutation (inherited or de novo) in TSC1 or TSC2 gene 

• AD 

Clinical 

features 

• Dermatologic 

o Ash-leaf spots 

o Angiofibromas of the malar region 

o Shagreen patches 

• Neurologic 

o CNS lesions (eg, subependymal tumors) 

o Epilepsy (eg, infantile spasms) 

o Intellectual disability 

o Autism & behavioral disorders (eg, hyperactivity) 

• Cardiovascular: rhabdomyomas 

• Renal: angiomyolipomas 
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Surveillance 

• Tumor screening 

o Regular skin & eye examinations 

o Serial MRI of the brain & kidney 

o Baseline echocardiography & serial ECG 

• Baseline EEG 

• Neuropsychiatric screening 

 

 

 

 

 

 

 

This patient has facial angiofibromas characteristic of tuberous 

sclerosis (TS), a neurocutaneous disorder in which an AD or de novo 

mutation in the TS complex gene results in benign tumors of the skin, 

brain, and other organs.  Features vary in severity and can present from 

infancy through adulthood. 

Skin lesions occur in most patients with TS and may be the presenting 

sign.  Angiofibromas are red or flesh-colored, fibrous papules that are 

most commonly located in the malar region and often increase in number 

during childhood.  They may be mistaken for acne that is unresponsive to 

typical treatments, as seen here.  Other common skin findings include 

hypopigmented macules (ash-leaf spots), as seen in this patient, and 

shagreen patches (thickened, leathery skin). 

In patients with characteristic dermatologic findings of TS, a brain MRI is 

required to evaluate for associated CNS lesions (eg, hamartomas).  Brain 

hamartomas can cause seizures (as seen in this patient's mother) or 

manifest more subtly with behavioral/cognitive disorders (eg, attention-

deficit hyperactivity disorder, intellectual disability), as seen in this 

patient.  Diagnosis can be confirmed by genetic testing. 

………… 

Late-onset, or nonclassic, CAH (partial 21-hydroxylase deficiency) can 

present with hyperandrogenism (eg, severe acne, hirsutism) in adolescent 

girls.  This patient's skin examination shows angiofibromas rather than 

acne. 
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 Fabry disease, a LSD due to alpha-galactosidase A deficiency, typically 

causes neuropathic pain and glomerular disease. Associated skin findings 

include telangiectasias and angiokeratomas, which are not seen here. 

 NF type 1 is an AD 

neurocutaneous disorder 

characterized by axillary 

freckling, 

hyperpigmented café-au-

lait macules (blue arrow), 

and neurofibromas (black 

arrow).  This patient's 

hypopigmented macules 

and facial angiofibromas 

make TS more likely. 

VHL syndrome is an AD 

disease that causes various tumors, such as hemangioblastoma, 

pheochromocytoma, renal cell carcinoma, and pancreatic 

tumors.  Cutaneous findings are not associated with vHL syndrome. 

 

DERMATOFIBRO
MA 

A patient's skin lesion is 

consistent with a 

dermatofibroma (DF), 

which is due to fibroblast 

proliferation causing 

isolated or multiple 

lesions, most commonly 

on the lower extremities.  

The etiology is unknown, 

but some patients may 

develop lesions after 

trauma or insect 

bites.  Typical lesions are nontender and appear as discrete, firm, 

hyperpigmented nodules that are usually <1 cm in diameter.  The lesions 
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have a fibrous component that may cause dimpling in the center when the 

area is pinched ("dimple" or "buttonhole" sign). 

Diagnosis of DF is made clinically based on the appearance of the 

lesion.  Treatment (cryosurgery or shave excision) is usually not required 

unless the lesion is symptomatic, bleeds, or changes in color or 

size.  Patients may also request treatment for cosmetic reasons or because 

of recurrent cuts when shaving the legs. 

……….. 

 BCC is the MC type of skin cancer 

and presents as a pearly nodule with 

small telangiectasias in sun-exposed 

areas.  Although it can be pigmented, 

basal cell carcinoma does not dimple in 

the center when pinched and is 

uncommon in young patients. 

 

 

 

 

 

 

 Kaposi sarcoma is 

due to HHV-8 and is 

frequently seen in 

immunocompromised patients (especially AIDS-related). Lesions are 

typically multicentric, red, purple, or brown macules, plaques, or nodules 

that can appear on the trunk, extremities, or face. 
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  Pyogenic granuloma is a 

benign vascular skin tumor that 

presents as a small red papule 

that grows rapidly over weeks or 

months to a pedunculated or 

sessile shiny mass.  The lesions 

most commonly occur on the lip 

and oral mucosa and can bleed 

with minor trauma. 

 

 

 SCC is the second MC skin 

cancer and usually occurs on 

sun-exposed areas.  Typical 

lesions are firm and scaly 

papules, plaques, or nodules 

that do not usually have a 

central dimple with pinching. 

 

 

 

 

 

ACTINIC 
KERATOSIS 

This patient has actinic 

keratosis (AK), which presents 

as scaly papules or plaques, 

most commonly in fair-

skinned individuals.  Chronic 

sun exposure is the major 

risk factor, and surrounding 

skin often displays features of 

solar damage (eg, 

telangiectasias, 

hyperpigmentation).  AK is 

found predominantly on the 

scalp, face, lateral neck, and 

dorsal surface of the hands.  Its clinical significance is due primarily to the 

potential progression to squamous cell carcinoma, although the 

likelihood of malignant progression of an individual lesion is low. 

AK is diagnosed based on appearance, but biopsy is indicated for lesions 

that are >1 cm in diameter, have an indurated appearance, exhibit 
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ulceration, are rapidly growing, or fail appropriate treatment.  

Histopathology shows thickening of the epidermis (acanthosis), retention 

of nuclei in the stratum corneum (parakeratosis), nuclear atypia, and 

abnormal keratinization with thickening of the stratum 

corneum.  Individual lesions can be treated with focal cryotherapy (eg, 

liquid nitrogen), but involvement of a large area may require field therapy 

(eg, fluorouracil). 

……….. 

 Allergic contact dermatitis is characterized by erythematous papules 

or vesicles, with lichenification in chronic cases.  Common triggers 

include Toxicodendron plants (eg, poison ivy), nickel, rubber, and topical 

medications.  Affected areas are usually very pruritic. 

 Pityriasis rosea is characterized by 

numerous oval, scaly plaques following 

the cleavage lines of the trunk.  It often 

begins with an initial lesion ("herald 

patch") that is much larger than later 

lesions. 

Psoriasis is characterized by well-

circumscribed plaques with silvery 

scales; it occurs predominantly over the 

extensor surfaces (eg, elbows, knees) 

and scalp. 
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 Seborrheic dermatitis causes a 

scaly, oily, erythematous rash affecting 

the skinfolds around the nose, 

eyebrows, ears, and scalp. 

 

 

 

 

 

 

 

 Seborrheic keratosis is a benign 

pigmented lesion with a well-

demarcated border and a velvety or 

greasy surface.  It is often described as 

having a "stuck on" appearance. 
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NONMELANOMA 
SKIN CANCER Squamous cell carcinoma (SCC) of skin 

Risk factors 

• Sun/UV light, ionizing radiation exposure 

• Immunosuppression 

• Chronic scars/wounds/burn injuries 

Clinical 

features 

• Scaly plaques/nodules 

• ± Hyperkeratosis or ulceration 

• Neurologic signs (if perineural invasion) 

• SCC in situ: slow-growing, red, scaly patches/plaques 

Diagnosis 
• Biopsy: dysplastic/anaplastic keratinocytes 

SCC = squamous cell carcinoma; UV = ultraviolet. 

A patient has a painless, scaly, 

erythematous plaque that has not 

responded to topical 

corticosteroids.  Although a number of 

disorders can have this appearance, 

the slowly enlarging course and location 

on the sun-exposed skin of the neck 

raise concern for squamous cell 

carcinoma (SCC) in situ of the skin 

(Bowen disease) and warrant biopsy for 

confirmation.  SCC in situ by definition is 

confined to the epidermis, but over time 

can develop foci of invasive SCC, 

manifesting as indurated, fleshy, 

or ulcerated nodules (image below). 

SCC in situ often develops in regions with other signs of solar damage (eg, 

actinic keratosis, hyperpigmentation, telangiectasias).  It also may arise in 

areas with chronic 

inflammation, scarring, or 

previous infection with high-

risk human papillomavirus 

(eg, perianal skin, genitalia). 

SCC (both in situ and 

invasive) is most common in 

patients age >60, and men 

are more frequently 

affected.  Fair-skinned 
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individuals are at increased risk.  When SCC occurs in 

black patients, it is more likely to be found in atypical 

locations (eg, axillae, mucosa, lower extremities). 

 

 

 

 

 

 

 

………. 

Chronic allergic contact dermatitis can manifest as scaly, erythematous 

patches but is more common in areas of recurring exposure to allergens 

(eg, nickel, rubber).  Allergic contact dermatitis is also typically associated 

with significant itching; although SCC in 

situ may occasionally be painful or pruritic, 

the lack of these symptoms (as in this 

patient) is more typical. 

Tinea corporis can present as expanding, 

scaly plaques but typically shows central 

clearing and significant itching. 

 High-potency corticosteroids (eg, 

betamethasone dipropionate) and topical 

vitamin D analogs (eg, calcipotriene) are 

used to treat psoriasis, which causes scaly 

plaques but more commonly occurs 

on extensor surfaces (eg, knees, elbows), 

scalp, or back.  In addition, high-potency 

corticosteroids should be avoided on areas with thin skin such as the face 

and neck. 
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Basal cell carcinoma (BCC) 

Risk 

factors 

• Sun/UV light 

• Fair skin, light hair/eye color 

• Ionizing radiation 

• Chronic arsenic exposure 

Clinical 

features 

• Slow-growing: locally invasive, rare metastasis 

• Pink or flesh-colored, pearly papule, ± rolled border 

• ± Central ulceration (rodent ulcer) 

Diagnosis 
• Excisional biopsy with narrow margin 

This patient has a slow-

growing, ulcerated, pearly 

nodule with a rolled 

border on sun-exposed 

skin, typical features 

of basal cell carcinoma 

(BCC).  BCC accounts for 

approximately 75% of all 

skin cancers in the United 

States; risk factors include 

fair skin and history of 

heavy sun 

exposure.  Alternate presentations include: 

• Chronic ulcer that bleeds, oozes, or crusts (A) 

• Reddish patch or irritated area (superficial BCC; B) 

• Pearly or translucent nodule that is pink, red, white, or skin toned 

(nodular BCC; C) 

• Pale, scarlike area with poorly defined borders (D) 
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A                                                         B 

 

C                                                   D 

BCC only rarely metastasizes but can invade nearby tissues (eg, nerves, 

bone).  Nodular BCC on the trunk or extremities is typically managed with 

standard surgical excision with 3- to 5-mm (narrow) margins.  However, 

for the face and other delicate or cosmetically sensitive areas, Mohs 

micrographic surgery (sequential removal of thin skin layers with 

microscopic inspection to confirm that the margins are clear of malignant 

tissue) is more often performed. 
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…………… 

 Keratoacanthoma is a 

rapidly growing, volcano-

like nodule with a central 

keratotic plug.  Although 

these lesions may regress 

spontaneously, many are 

excised, especially if the 

lesion is near an important 

structure (eg, eye). 
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 Pyoderma gangrenosum 

presents as a painful, 

rapidly 

expanding ulcer with 

purple/dusky margins. It 

typically occurs on the 

trunk or a lower extremity, 

most commonly in patients 

with systemic disease (eg, 

RA, IBD). 

 

 

 Pyogenic granuloma is a 

vascular tumor that 

presents as a red, beefy, 

friable nodule that grows 

rapidly over weeks or 

months.  The lesions can 

bleed with minor trauma 

but are not typically 

ulcerated. 

 

 

 

 

 SCC (up) is much less 

common and grows faster 

than BCC.  It often arises 

from a precursor lesion, 

such as an actinic keratosis 

(down), and typically has 

overlying hyperkeratosis. 
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MELANOMA 

Malignant melanoma is most 

common in the skin, although it may 

occur wherever there are pigmented 

cells, such as the eye and gastrointestinal mucosa.  Sunlight exposure is an 

important factor in the pathogenesis of dermal melanoma, and light-

skinned individuals are at greatest risk.  Melanomas frequently arise in 

preexistent dysplastic nevi. 

Gross findings that suggest melanoma rather than a benign melanocytic 

nevus include Asymmetric shape, irregular or jagged Border, variability 

of Color (brown, black, red, blue, or unpigmented), Diameter >6 mm, 

and Evolution in size and appearance over time (ABCDE criteria).  In 

patients with multiple nevi, a lesion that is significantly different from the 

patient's typical moles also warrants increased suspicion ("ugly duckling" 

sign).  This patient has risk factors for melanoma and has an enlarging, 

asymmetric lesion with irregular borders and color variability. 
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…………. 

 Café-au-lait spots are benign, 

lightly pigmented congenital 

macules.  They may be an isolated 

finding, but the presence of multiple 

lesions suggests underlying systemic 

disease (eg, NF).  Café-au-lait 

macules may enlarge somewhat 

over time, but color variegation, 

associated itching, and history of 

severe sunburn are more consistent with 

melanoma. 

 Discoid lupus (DLE) is characterized by erythematous, scaling plaques 

predominantly affecting the face, ears, and scalp.  Chronic lesions may 

develop depigmentation, but enlarging, pigmented lesions are more 

characteristic of melanoma. 

 Lentigo is the result of 

intraepidermal melanocyte 

hyperplasia.  It is MCin 

older individuals and is 

characterized by a round 

or oval macule with even 

pigmentation. 
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 Seborrheic keratosis is a benign pigmented 

lesion with a well-demarcated border and a 

velvety or greasy surface.  It may be nearly flat, 

but thickened lesions are often described as 

having a "stuck on" appearance. 
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PREGNANCY, CHILDBIRTH & PEUPERIUM 
ANTIPHOSPHOLIP

ID SYNDROME 
(APLAS) 

While a patient's two prior miscarriages may have been a coincidence, her 

presentation is concerning for an underlying disorder contributing to 

recurrent pregnancy losses.  The VDRL test is often administered to 

pregnant patients and has a high sensitivity for syphilis.  However, the 

specificity of this test is somewhat low and the diagnosis should be 

confirmed with the FTA-ABS test.  

Antiphospholipid antibody syndrome (APS) is a common cause of a false 

positive VDRL in women of this age group.  APS can promote arterial and 

venous thromboses and a resultant tendency toward spontaneous 

abortions.  Thrombocytopenia and a prolonged PTT are also common 

findings in affected patients.  While further testing should probably be 

performed to confirm the diagnosis, this patient should be started on low 

molecular weight heparin (LMWH) to reduce the risk to her current 

pregnancy. 

………. 

Benzathine penicillin is unnecessary as this patient is unlikely to have 

syphilis since the FTA-ABS is negative.  Her false positive VDRL is likely 

secondary to APS. 

This patient does not have a bacterial infection that would benefit from 

the addition of azithromycin. 

The role of corticosteroids in APS is controversial and currently not the 

standard of care. 

Vitamin K antagonists such as warfarin are often used in the long-term 

management of patients with APS.  However, warfarin is contraindicated in 

pregnancy. 
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POISONING & ENVIRONMENTAL EXPOSURE 
CAUSTIC 

INGESTION Caustic ingestion 

Clinical 

features 

Chemical burn or liquefaction necrosis resulting in: 

• Laryngeal damage: hoarseness, stridor 

• Esophageal damage: dysphagia, odynophagia 

• Gastric damage: epigastric pain, bleeding 

Management 

• Secure airway, breathing, circulation (ABCs) 

• Decontamination: remove contaminated clothing & visible 

chemicals; irrigate exposed skin 

• Chest x-ray if respiratory symptoms 

• Endoscopy within 24 hr 

Complication

s 

• Upper airway compromise 

• Perforation 

• Strictures/stenosis (2-3 weeks) 

• Ulcers 

• Cancer 

This patient who ingested sodium hydroxide (a strongly caustic alkaline 

solution) now has pain, dysphagia, and erythema of the oropharynx, which 

is concerning for caustic esophageal injury.  This injury can be caused by 

ingestion of: 

• acidic substances, which cause coagulation necrosis (eg, protein 

denaturation) that results in an eschar, thereby preventing further 

acid penetration and injury. 

• alkaline substances (eg, many cleaning supplies), which 

cause liquefactive necrosis (eg, cell membrane dissolution) that 

often leads to deeper penetration of tissues and therefore more 

severe injuries. 

Mucosal injury results from contact with the caustic substance (rather than 

from systemic absorption); therefore, patients often 

have immediateoropharyngeal, retrosternal, or epigastric pain as well as 

dysphagia and hypersalivation (eg, drooling).  Vomiting and hematemesis 

may also occur.  Patients should initially undergo assessment and 

stabilization of the airway, breathing, and circulation.  Serial chest and 

abdominal x-rays should be obtained to identify any signs of 

perforation, such as pneumomediastinum, pleural effusions, or 

subdiaphragmatic air (none of which are seen in this patient).  An upper 
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gastrointestinal x-ray study with water-soluble contrast should be 

performed in patients with suspected perforation. 

The severity of esophageal injury cannot be predicted by either clinical 

symptoms or the extent of oral injury seen on physical 

examination.  Therefore, in the absence of perforation or severe 

respiratory distress, endoscopic evaluation within the first 24 hours is 

recommended to assess the severity of esophageal damage. 

…….. 

Activated charcoal can decrease the systemic absorption of poisons; 

however, caustic ingestions cause immediate local damage on contact 

with the esophagus.  In addition, charcoal would obstruct the view during 

endoscopy. 

Inducing vomiting with ipecac is not appropriate because it would 

reexpose the esophagus to the caustic agent and potentially cause further 

injury. 

Corticosteroid therapy has been hypothesized to reduce the risk of late 

complications (eg, stricture) but has not been shown to be effective.  In 

addition, it may increase the risk of secondary infections. 

Because esophageal damage occurs instantaneously, neutralizing agents 

are not effective.  In addition, acid-base reactions are exothermic and 

could cause further injury. 

 

A patient is conscious and alert with an erythematous, ulcerated 

oropharynx leading to difficulty swallowing his secretions (drooling).  This 

presentation is most consistent with a caustic ingestion. 

Mucosal injury results from local contact with the caustic substance rather 

than from systemic absorption; therefore, patients are conscious and alert 

but often have severe pain.  Oropharyngeal damage leads 

to ulcerations and erythema.  Laryngeal damage can cause hoarseness or 

airway compromise.  Esophageal damage can lead to dysphagia, 

odynophagia, and difficulty handling secretions (eg, heavy drooling).  In 

patients with alkaline caustic ingestions, gastric damage (eg, abdominal 

pain) is less likely, probably due to partial neutralization of the alkali by 

stomach acids. 

Full-thickness necrosis of the esophagus can lead to perforation, resulting 

in either mediastinitis or peritonitis.  Esophageal strictures are the most 

common complication and occur weeks to months after the 

ingestion.  Many patients (approximately one-third) develop esophageal 

squamous cell carcinoma years after the initial ingestion. 
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…….. 

Anticholinergic toxicity would cause xerostomia (rather than drooling), 

altered mental status, tachycardia, and urinary retention.  Tricyclic 

antidepressant toxicity often presents with anticholinergic effects, as well 

as mental status changes (eg, sedation or delirium), cardiac arrhythmias, 

and hypotension. 

Ingestion of methanol results in disinhibition (similar to ethanol) shortly 

after ingestion.  Formate, a toxic substance formed after the metabolism 

of methanol via alcohol dehydrogenase and aldehyde dehydrogenase, is 

primarily responsible for the delayed (10-30 hr) symptoms of visual 

blurring, epigastric pain, and profound metabolic acidosis. 

Patients with organophosphate poisoning may have increased salivation 

(due to cholinergic excess rather than difficulty swallowing) but typically 

also have bradycardia, miosis, increased urination, and diarrhea. 
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ACCIDENTAL 
HYPOTHERMIA 

 

A patient is suffering 

from mild hypothermia 

and likely mild hypovolemia. 

Endurance athletes may be 

at risk for hypothermia due 

to cool ambient 

temperatures, lightweight 

clothing, and excessive 

sweating. Characteristic 

features of mild 

hypothermia (core body 

temperature 32-35 C [90-95 

F]) include increased 

shivering, confusion, ataxia, 

slurred speech, tachycardia, 

and tachypnea. Patients 

with moderate hypothermia 

(core temperature 28-32 C 

[82-90 F]) may have significant central nervous system depression along 

with decreased shivering, hypoventilation, hypotension, bradycardia, and 

cardiac conduction abnormalities.  Severe hypothermia (core temperature 
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<28 C [82 F]) can cause marked hypotension, areflexia, coma, malignant 

ventricular arrhythmias (ventricular fibrillation), and significant acidosis. 

Most patients with mild hypothermia will respond to conservative 

measures, including fluid resuscitation and passive warming (ie, 

removing wet clothes and covering with blankets). Treatment should 

target a warming rate of approximately 1-2 C/hr. Core temperature may 

initially fall slightly due to increased return of blood from cold extremities. 

Once patients are euthermic and hemodynamically stable, they may be 

transitioned to oral fluids and nutrition. 

………. 

Inotropic support with dopamine may be necessary for hypothermic 

patients if intravenous fluids and rewarming measures are ineffective in 

restoring normal blood pressure. 

Empiric antibiotics are not needed for patients with mild hypothermia 

unless there is concern for infection as the cause.  This patient is receiving 

effective therapy for her pharyngitis and has no other history or signs of 

infection. 

IV glucocorticoids are occasionally used in the management of acutely ill 

athletes, usually in the context of severe asthma or anaphylaxis 

(eg, Vespidae allergy).  However, glucocorticoids are not indicated for 

hypothermia. 

Active internal rewarming with pleural or peritoneal irrigation may 

occasionally be needed for patients with severe hypothermia (core 

temperature <28 C [82 F]).  External warming is more appropriate for 

patients with mild to moderate hypothermia. 

 

A patient's unresponsiveness, temperature of 31 C (88 F), and bradycardia 

are consistent with moderate hypothermia from cold exposure.  Mild 

hypothermia (32-35 C [90-95 F]) causes an increase in heart rate with 

peripheral vasoconstriction.  Moderate hypothermia (28-32 C [82-90 F]) 

causes progressive bradycardia and hypotension due to decreased 

reactivity of pacemaker cells and salt/water loss from cold-induced 

diuresis. 

Primary therapy for moderate hypothermia is active external rewarming, 

which includes use of warmed blankets, warm baths, and warmed 

intravenous fluids. 

………… 

Due to decreased reactivity of the pacemaker cells, the bradycardia 

associated with hypothermia is often refractory to treatment with atropine 
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and cardiac pacing.  However, it usually will improve with treatment of the 

hypothermia. 

Levothyroxine is used to treat hypothermia caused by myxedema. 

IV magnesium sulfate is typically used to treat polymorphic ventricular 

tachycardia associated with acquired QT prolongation (torsades de 

pointes). 

 

Frostbite 

Clinical 

findings 

• Superficial pallor & anesthesia 

• Blistering, eschar formation 

• Deep tissue necrosis & mummification 

Management 

• Rapid rewarming in 37-39 C (98.6-102.2 F) water bath 

• Analgesia & wound care 

• Thrombolysis in severe, limb-threatening cases 

Frostbite is characterized by freezing of tissue, leading to disruption of 

cell membranes, ischemia, vascular thrombosis, and inflammatory 

changes. Severity can range from superficial pallor and anesthesia to 

blistering, eschar formation, or deep-tissue necrosis and mummification. 

Affected tissues typically have a stiff or waxy texture.  Most cases involve 

the face, ears, or distal limbs. 

Initial management of frostbite is based on rapid rewarming in a 37-39 C 

(98.6-102.2 F) water bath.  Aggressive analgesia should be offered due 

to the potential of severe pain in the rewarming process.  Hot air 

rewarming is not recommended due to the difficulty of maintaining 

precise temperature control.  In the field, rewarming can be accomplished 

by holding the affected limbs against the rescuer's abdomen.  However, it 

should not be attempted if there is a possibility of refreezing before 

definitive care can be provided as it can worsen tissue damage.  After 

rewarming, careful wound care should be provided to reduce the risk of 

secondary infection. 

…… 
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Severe frostbite injuries may require multiple debridement procedures, but 

initial assessment may overestimate the extent of tissue 

damage.  Debridement is not indicated until the tissue is rewarmed and an 

accurate survey of devitalized tissue can be performed. 

IV infusion of warmed fluids is indicated in the management of systemic 

hypothermia but is not effective in frostbite injury. 

CCBs (eg, nifedipine, amlodipine) are useful in the management of 

Raynaud phenomenon.  Neurovascular injury in frostbite can lead to 

chronic Raynaud symptoms, but calcium channel blockers are not 

indicated in the acute injury. 

Thrombolytic therapy (eg, tissue plasminogen activator) can be considered 

for deep frostbite injury that is expected to require extensive amputation, 

although the evidence is limited.  It is not advised in limited, distal 

frostbite. 

 

ACETAMINOPHEN 
POISONING 

 

A patient was brought to the emergency department 2 hours after 

ingesting a potentially toxic dose (single dose of >7.5 g) of 

acetaminophen.  Patients at this early stage of acetaminophen 

intoxication can be asymptomatic (first 24 hours) or may have only 
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nonspecific symptoms such as nausea, vomiting, and anorexia.  After 24 

hours, patients may develop severe liver injury. 

The initial management should be focused on gastric decontamination 

with activated charcoal if the patient presents within 4 hours of 

ingestion.  Acetaminophen levels should be obtained at the same 

time.  The Rumack-Matthew nomogram provides the likelihood of 

hepatotoxic effects of acetaminophen overdose after a single ingestion 

based on plasma acetaminophen level and hours since ingestion.  This 

tool is also used in guiding the administration of N-acetylcysteine in 

patients with dangerous acetaminophen levels.  The first data point begins 

at 4 hours.  However, patients with an overdose often report incorrect 

times and doses; although an acetaminophen level may not be predictive 

of hepatotoxicity at this stage, it is prudent to obtain one.  If the level is 

not within the toxic range by the nomogram, it should be repeated in 2 

hours based on the patient’s history of ingestion. 

…… 

It would be inappropriate to discharge the patient or place her in 

observation only before obtaining a current and 4-hour acetaminophen 

level as the reported ingestion places her at risk for hepatotoxicity. 

A psychiatry consultation may be required but is less urgent than medical 

stabilization. 

Aspirin overdoses are associated with an increased risk of arrhythmias, but 

acetaminophen overdoses usually do not have primary cardiac 

manifestations; electrocardiogram (ECG) is less helpful in assessing 

toxicity. 

Patients at risk for fulminant hepatic failure should be evaluated for 

potential liver transplantation.  However, this patient has no signs of 

toxicity and was seen soon after ingestion, making the likelihood of need 

for transplantation relatively low. 

 

SUBSTANCE USE 
DISORDERS 

A patient's clinical presentation and examination findings are most 

consistent with acute cannabis (marijuana) intoxication.  Signs of 

marijuana intoxication include tachycardia, tachypnea, dry 

mouth, conjunctival injection, and increased appetite.  Marijuana slows 

reaction time and impairs coordination, attention, concentration, and 

short-term memory.  Impairment of cognition, judgment, and 

coordination can last much longer than the acute euphoric effect, altering 

the ability to operate automobiles and increasing the risk of motor vehicle 

collisions.  Patients with cannabis intoxication are managed supportively. 
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…… 

Alcohol and benzodiazepine intoxication can present with unsteady gait, 

incoordination, disinhibited behavior, drowsiness, and conjunctival 

injection, but dry mouth would not be expected. 

Cocaine intoxication is characterized by sympathetic stimulation, with an 

increase in heart rate and blood pressure, diaphoresis, and dilated 

pupils.  This response is accompanied by euphoria, a sense of self-

confidence, increased arousal, and improved performance on tasks of 

alertness and vigilance.  In contrast, this patient's pupils are not dilated, 

and she had a slowed reaction time while driving. 

Opioid intoxication typically presents with depressed mental status, 

decreased respiratory rate, bradycardia, and small, constricted pupils 

(miosis); tachypnea and conjunctival injection are not seen. 

Impaired judgment and tachycardia can also be seen in phencyclidine 

(PCP) intoxication.  However, PCP intoxication is more likely to cause 

aggressive behavior, ataxia, mild hypertension, and multidirectional 

nystagmus. 

 

BENZODIAZEPINE
S (BZs) 

This patient's slurred speech, unsteady gait, and drowsiness are 

consistent with a benzodiazepine overdose.  Benzodiazepines are used 

for the treatment of anxiety, insomnia, and seizures and for alcohol 

withdrawal.  In the absence of coingestion, benzodiazepine intoxication 

typically presents with normal vital signs and pupillary size (2-4 mm in 

bright light).  Respiratory depression may develop when coingestion (eg, 

opioids, alcohol) has occurred or when benzodiazepines are administered 

intravenously. 

…………. 

Lithium toxicity presents with tremor, hyperreflexia, ataxia, seizures, 

vomiting, and diarrhea. 

In addition to sedation, opioid intoxication presents with respiratory 

depression and miosis. 

Phenytoin toxicity presents with horizontal nystagmus, cerebellar ataxia, 

and confusion. 

Serotonin syndrome presents with hypertension, tachycardia, 

hyperreflexia, clonus, and agitation in the setting of serotonergic drug use 

(eg, coprescription of antidepressant and triptan).  This patient's slurred 

speech and overall presentation is better explained by benzodiazepine 

overdose. 
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TOXIC ALCOHOLS 
Toxic alcohols 

Toxicity Clinical features Laboratory results 

Alcohol 

ketoacidosis 

• Slurred speech 

• Unsteady gait 

• Altered mentation 

• High osmolar gap 

• Increased anion gap 

metabolic acidosis 

(ketosis) 

Methanol 

ingestion 

• Visual blurring, central 

scotomata 

• Afferent pupillary defect 

• Altered mentation 

• High osmolar gap 

• Increased anion gap 

metabolic acidosis 

Ethylene 

glycol 

ingestion 

• Flank pain 

• Hematuria, oliguria 

• Cranial nerve palsies, 

tetany 

• High osmolar gap 

• Increased anion gap 

metabolic acidosis 

• Calcium oxalate 

crystals in urine 

Isopropyl 

alcohol 

ingestion 

• CNS depression 

• Disconjugate gaze 

• Absent ciliary reflex 

• High osmolar gap 

• No increased anion 

gap or metabolic 

acidosis 

CNS = central nervous system. 

A patient's clinical features are suggestive of ethylene glycol poisoning. 

Ethylene glycol and methanol poisonings occur when these compounds 

(found in antifreeze solutions) are ingested as a substitute for ethanol. The 

initial symptoms of ingestion of these poisons can mimic ethanol 

inebriation. However, as alcohol dehydrogenase metabolizes ethylene 

glycol to oxalic acid and glycolic acid, these metabolites cause profound 

clinical consequences.  Glycolic acid injures the renal tubules, and oxalic 

acid binds calcium, causing hypocalcemia and calcium oxalate crystal 

deposition in the kidneys.  When this occurs, patients develop flank pain, 

hematuria, oliguria, AKI, and AGMA.  All of these symptoms are seen in 

this patient.  Administration of fomepizole (a competitive inhibitor of 

alcohol dehydrogenase) or ethanol prevents further breakdown of 

ethylene glycol into its toxic metabolites and is an integral part of 

treatment.  Sodium bicarbonate may help alleviate the acidosis, 

and hemodialysis may be required.  Early recognition is crucial. 

There are very few conditions (eg, diabetic ketoacidosis, lactic acidosis) 

that cause such a profound anion gap metabolic acidosis (with 
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bicarbonate level <8 mEq/L).  Diabetic ketoacidosis is not likely in this 

patient with a glucose level of 80 mg/dL.  Severe lactic acidosis is unlikely 

with a very mildly elevated lactate level.  In cyanide toxicity, for example, 

lactate levels are usually >10 mEq/L. 

…….. 

This patient is afebrile, not hypotensive, and has only mildly elevated lactic 

acid.  Sepsis-induced lactic acidosis is unlikely and broad-spectrum 

antibiotics are not needed. 

Methylene blue is the treatment for methemoglobinemia, seen in the 

setting of ingestion of certain drugs (eg, dapsone) or anesthetic 

agents.  Methemoglobinemia manifests as cyanosis and respiratory 

depression as a result of impaired oxygen delivery to the tissues. 

NAG is the antidote for acetaminophen overdose.  Acetaminophen 

intoxication presents most often with nonspecific symptoms such as 

nausea, vomiting, or malaise, and can progress to liver damage and failure 

(eg, encephalopathy, jaundice, elevated prothrombin time).  Acute kidney 

injury and metabolic acidosis can occasionally occur but typically not to 

the extent seen in this patient. 

Sodium thiosulfate is the antidote for cyanide poisoning, generally seen in 

the setting of fires or occupational exposure (eg, mining, 

pesticides).  Patients with cyanide poisoning have markedly elevated 

lactate levels (typically >10 mEq/L). 

 

A patient's symptoms are likely the result of ingesting methanol, 

sometimes used as a substitute for alcohol.  Methanol's immediate effects 

are similar to those of alcohol, causing disinhibition.  However, within 24 

hours of ingestion, methanol can lead to headache, nausea, vomiting and 

epigastric pain.  The most severe consequences of methanol intoxication 

are vision loss and coma, due to the metabolism of methanol to its toxic 

byproducts, including formate.  Physical examination shows optic disc 

hyperemia and laboratory studies reveal anion gap metabolic 

acidosis.  An increased osmolar gap is often seen as well. 

In this patient, the anion gap, calculated by the equation Na − (Cl + HCO3), 

is markedly elevated: 136 − (93 + 6) = 37.  Such profound metabolic 

acidosis and very low bicarbonate (6 mEq/L) can be caused by methanol 

and ethylene glycol (EG) poisoning.  There are many other causes of anion 

gap metabolic acidosis but in the setting of blurred vision, epigastric pain, 

vomiting and hyperemic optic disc, this patient most likely has methanol 

poisoning.  His hypokalemia is the likely result of alcoholism and vomiting. 
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…….. 

Ethylene glycol and methanol poisoning share similarities (eg, substitutes 

for ethanol, anion gap metabolic acidosis, increased osmolar 

gap).  However, whereas methanol damages the eyes due to the effects of 

its formate metabolite, ethylene glycol damages the kidneys (eg, elevated 

creatinine) due to glycolate-induced tubule damage. 

Mesenteric ischemia is most common in older patients, those with a 

history of atherosclerotic disease, or those with cardiac arrhythmia.  It 

presents with abdominal pain out of proportion to examination (this 

patient has only mild abdominal discomfort) and is not associated with 

blurred vision.  Elevated lactate would also be expected. 

Septic shock presents with significant hypotension (eg, systolic blood 

pressure <90 mm Hg), hypo- or hyperthermia, elevated white blood cell 

count, and positive blood cultures.  This patient does not meet any of the 

criteria mentioned. 

DKA causes anion gap metabolic acidosis and abdominal complaints as in 

this patient; however, it presents with hyperglycemia and positive serum 

ketones. 

Aspirin overdose also can cause anion gap metabolic acidosis.  However, 

respiratory alkalosis is often seen (due to activation of the medullary 

respiratory center), and tinnitus, fever, and hyperventilation are common. 
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TRICYCLIC 
ANTIDEPRESSANT

S (TCAs) 

Clinical features & management of tricyclic antidepressant 

overdose 

S/S 

CNS 

• AMS (eg, drowsiness, delirium, coma) 

• Seizures, respiratory depression 

CVS 

• Sinus tachycardia, hypotension 

• Prolonged PR/QRS/QT intervals 

• Arrhythmias (eg, ventricular tachycardia, fibrillation) 

Anti-Ch 

• Dry mouth, blurred vision, dilated pupils 

• Urinary retention, flushing, hyperthermia 

Mgmt 

Supportiv

e care & 

therapy 

• Supplemental oxygen, intubation 

• Intravenous fluids 

• Activated charcoal for patients within 2 hours of 

ingestion (unless ileus present) 

• IV sodium bicarbonate for QRS widening or 

ventricular arrhythmia 

A patient has AMS, HoTN, signs of anticholinergic toxicity (eg, facial 

flushing, dry mouth), and a prolonged QRS interval.  These clinical features 

suggest tricyclic antidepressant (TCA) poisoning. 

TCAs exert their antidepressant effects by inhibiting presynaptic 

neurotransmitter reuptake; however, they interact with multiple other 

receptors, leading to the characteristic manifestations of TCA 

overdose.  Affected receptors include muscarinic (anticholinergic signs), 

alpha-1 (hypotension), histamine (altered mental status [AMS]), and GABA-

A (seizures).  In addition, TCAs can block cardiac fast sodium channels, 

which can result in deleterious effects on the cardiac conduction system, 

leading to QRS and QT prolongation and arrhythmias (eg, ventricular 

tachycardia, ventricular fibrillation). 

Management of TCA poisoning includes stabilization (eg, airway, 

breathing, circulation), intravenous fluids, and benzodiazepines (if seizure 

occurs).  In addition, if a QRS interval >100 msec is present, 

intravenous sodium bicarbonate should be given to alkalinize the plasma, 

which favors the non-ionized (neutral) form of the drug and makes it less 

accessible to bind to sodium channels.  Sodium bicarbonate also increases 

the extracellular sodium concentration, which helps overcome the sodium 

channel blockade induced by TCAs, thereby decreasing the risk of fatal 

ventricular arrhythmias (by shortening the QRS interval). 
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…….. 

Atropine is indicated for organophosphate toxicity, which also presents 

with AMS but typically occurs after exposure to agricultural pesticides.  In 

addition, signs of cholinergic excess (eg, salivation, lacrimation, urination, 

diarrhea, bradycardia) are expected, and QRS widening is not typical. 

Calcium chloride is indicated for treatment of severe hyperkalemia (in 

addition to insulin with glucose and beta-agonists).  Hyperkalemia causes 

arrhythmias and QRS widening but typically produces other characteristic 

ECG findings (eg, peaked T waves).  In addition, AMS, hypotension, and 

anticholinergic signs are unexpected. 

Class I antiarrhythmic agents (eg, flecainide) should be avoided in patients 

with TCA poisoning because they also block the cardiac fast sodium 

channel and can worsen the associated arrhythmias. 

Severe hypokalemia can also cause arrhythmias, but EKG changes are 

characterized by a prolonged QT interval and U waves.  AMS, 

anticholinergic signs, and hypotension are unexpected. 

 

A patient’s history of depression, coupled with her presenting symptoms, 

suggests she has most likely overdosed on tricyclic antidepressants 

(TCAs).  A TCA overdose can cause hyperthermia as well as 

other anticholinergic effects, including dilated pupils, skin flushing, and 

intestinal ileus (eg, decreased bowel sounds).  It can also 

cause seizures.  TCA overdose blocks the cardiac fast sodium channels 
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and decreases myocardial conduction velocity, leading to QRS 

prolongation and risk of ventricular arrhythmia.  Other manifestations of 

cardiac toxicity include TCA-induced hypotension, which can be refractory 

to management and is the major cause of mortality in TCA overdose. 

The first priority when managing a patient with TCA overdose is to secure 

the airway, breathing, and circulation.  In cases of cardiac toxicity—as 

evidenced by hypotension, QRS prolongation (eg, >100 msec), or 

ventricular arrhythmia—sodium bicarbonate is administered.  Sodium 

bicarbonate improves systolic blood pressure, narrows the QRS complex, 

and decreases the incidence of ventricular arrhythmia.  The mechanism of 

action is thought to be due in part to effects on pH, as the neutral form of 

the TCA is less available to bind sodium channels. 

……… 

LP would be an appropriate diagnostic test if meningitis is 

suspected.  Although the patient is obtunded, she has no neck stiffness, 

and her presentation is more consistent with TCA toxicity given the dilated 

pupils and QRS prolongation. 

This patient's cardiac findings are due to TCA overdose and can be 

reversed with sodium bicarbonate administration.  An echocardiogram 

would not be appropriate in this setting and would delay appropriate 

management. 

Severe hypothyroidism can cause myxedema coma which, like TCA 

overdose, has systemic effects, including central nervous system 

depression and hypotension.  However, unlike TCA overdose, myxedema 

causes hypothermia and bradycardia. 

Calcium gluconate is cardioprotective in cases of 

hyperkalemia.  Hyperkalemia presents on ECG as peaked T waves, followed 

by lengthening of the PR and QRS intervals, eventually resulting in a sine 

wave. 

Magnesium sulfate is used in patients who have torsades de pointes 

induced by a prolonged QT interval. 

Atropine and pralidoxime are the proper antidotes for anticholinesterase 

toxicity, as seen in organophosphate poisoning.  Patients present with 

cholinergic toxicity characterized by bradycardia, miosis, and salivation. 

Naloxone reverses opioid intoxication, which would cause miosis (rather 

than mydriasis) and is less likely to cause hyperthermia, skin flushing, or 

QRS prolongation as compared to TCA overdose. 
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Patients with tricyclic antidepressant (TCA) overdose can have central 

nervous system toxicity (eg, sedation, seizures, coma), anticholinergic 

toxicity (eg, hyperthermia, dilated pupils, intestinal ileus, urinary retention), 

and cardiac toxicity.  Cardiac toxicity causes most deaths in TCA 

overdose.  TCAs inhibit fast sodium channels in the His-Purkinje system 

and myocardium.  This decreases conduction velocity, increases duration 

of repolarization, and prolongs absolute refractory periods.  The result is 

hypotension, QRS prolongation, and ventricular arrhythmias (eg, 

ventricular tachycardia, ventricular fibrillation). 

QRS interval >100 msec in the setting of TCA overdose is an indication 

for sodium bicarbonate therapy.  Sodium bicarbonate increases serum pH 

and extracellular sodium.  Increased pH (goal 7.50-7.55) decreases drug 

avidity for sodium channels.  Elevated extracellular sodium concentration 

increases the electrochemical gradient across cardiac cells and affects the 

ability of TCAs to bind to fast sodium channels. 

………. 

Urine alkalinization is the mechanism by which sodium bicarbonate 

increases salicylate excretion in aspirin overdose.  However, it is not the 

mechanism responsible for alleviating QRS prolongation in TCA overdose. 

Sodium bicarbonate is an adjunctive therapy for treating significant 

hyperkalemia or rapidly increasing potassium with electrocardiogram 

changes (eg, peaked T waves, short QT, increased QRS interval).  However, 

TCA overdose is not associated with severe hyperkalemia. 

Sodium bicarbonate has no effect on tissue oxygen delivery.  In fact, some 

studies have shown increased mortality in patients with sepsis and lactic 

acidosis who were treated with sodium bicarbonate. 

TCAs have a depressant action on the cardiac fast sodium channels but 

not on potassium channels. 

 

ANTICHOLINERGI
CS 

Diphenhydramine (used for allergic rhinitis, hives, insect bites, and 

motion sickness) is an antihistamine with anticholinergic properties. 

Excessive amounts can cause significant antihistaminic (eg, confusion, 

drowsiness) and anticholinergic effects.  Findings suggestive of 

anticholinergic excess in this patient include: 

• Dry mouth/dry skin ("dry as a bone") 

• Blurry vision/mydriasis ("blind as a bat") 

• Hyperthermia from impaired heat dissipation ("hot as a hare") 

• Urinary retention ("full as a flask") 
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• Decreased bowel sounds 

Patients with anticholinergic toxicity can also have cutaneous vasodilation 

("red as a beet") and delirium or hallucinations ("mad as a hatter"). 

Management of significant anticholinergic overdose can include 

administration of physostigmine, a cholinesterase inhibitor. 

…….. 

Cocaine intoxication typically presents with elevated blood pressure and 

heart rate, feelings of euphoria, and increased alertness.  More life-

threatening consequences include cardiac ischemia and intracranial 

hemorrhage. 

Phencyclidine (PCP) poisoning can present with agitation, tachycardia, 

miosis, nystagmus (horizontal, vertical, or rotary), and often psychotic 

and/or dissociative behavior. 

Salicylate intoxication causes tinnitus, nausea/vomiting, and fever.  It can 

also cause altered mental status and acid-base abnormalities (mixed 

metabolic acidosis and respiratory alkalosis).  Treatment includes 

alkalinization of the urine with sodium bicarbonate. 

Serotonin syndrome tends to occur after intentional overdose or drug 

interactions, classically when monoamine oxidase inhibitors (which inhibit 

serotonin metabolism) are mixed with other drugs that increase 

serotonergic activity (eg, serotonin reuptake inhibitors).  Patients can 

develop autonomic hyperactivity (eg, tachycardia, hyperthermia, increased 

bowel sounds, hypertension), mental status changes, dilated pupils, and 

neuromuscular findings (eg, clonus, hyperreflexia). 

Theophylline has a low therapeutic index, and intoxication can cause 

seizures, hyperthermia, cardiac arrhythmias, tachycardia, and hypotension. 
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ORGANOPHOSPH
ATE POISONING Organophosphate poisoning 

Common 

exposures 

• Pesticide: farmer/field worker, pediatric ingestion, suicide 

attempt 

• Nerve agent: multiple patients presenting with similar 

symptoms 

Manifestatio

ns 

• Muscarinic: 

o Diarrhea/diaphoresis 

o Urination 

o Miosis 

o Bronchospasms, bronchorrhea, bradycardia 

o Emesis 

o Lacrimation 

o Salivation 

• Nicotinic: muscle weakness, paralysis, fasciculations 

Management 

• Remove patient's clothes, irrigate skin 

• Atropine reverses muscarinic symptoms 

• Pralidoxime reverses nicotinic and muscarinic symptoms 

(administer after atropine) 

A patient who developed diaphoresis, nausea and vomiting, fecal 

incontinence, and diffuse weakness with muscle fasciculation after working 

in an agricultural field has signs of cholinergic toxicity, likely due to 

organophosphate pesticide exposure.  Organophosphates inhibit 

acetylcholinesterase, leading to overstimulation of the muscarinic 

(mnemonic: DUMBELS—see table) and nicotinic (ie, muscle fasciculations, 

weakness, paralysis) cholinergic receptors. 

Management of organophosphate toxicity includes patient stabilization 

(ie, airway, breathing, circulation), decontamination (ie, removal of soiled 

clothes and irrigation of skin to prevent continued exposure), and reversal 

of cholinergic hyperstimulation.  Atropine, a competitive inhibitor of 

acetylcholine at the muscarinic receptor, should be given immediately and 

leads to resolution of muscarinic symptoms (eg, bronchospasm). 

However, atropine does not have activity at the nicotinic receptors and 

cannot treat neuromuscular dysfunction.  Therefore, pralidoxime, a 

cholinesterase-reactivating agent that has both nicotinic and 

muscarinic activity, should be given to treat neurotoxicity.  Pralidoxime 

should be given only after atropine, because pralidoxime can cause 

transient acetylcholinesterase inhibition, which can momentarily worsen 

symptoms. 

……… 
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Antitoxin therapy is used for the treatment of botulism, which usually 

occurs after the ingestion of contaminated food.  Although botulism can 

manifest with gastrointestinal symptoms, it typically causes cranial nerve 

abnormalities followed by descending muscle weakness.  Wheezing and 

diaphoresis are unexpected. 

Naloxone is used to treat opioid overdose, which can cause pinpoint 

pupils but would not be expected to cause nausea/vomiting, diarrhea, 

wheezing, or diaphoresis. 

Physostigmine is an acetylcholinesterase inhibitor that is sometimes used 

for the treatment of anticholinergic toxicity (ie, flushing, mydriasis, 

anhidrosis, fever, urinary retention).  It would worsen this patient's 

symptoms. 

PEx may be used for GBS, which can cause weakness but is not associated 

with signs of cholinergic excess.  In addition, the weakness in this 

condition is typically ascending (ie, progresses from feet to involve the 

chest and upper extremities) and less abrupt in onset. 

 

A patient with bradycardia, diaphoresis, hypersalivation, miosis, and 

bronchorrhea with wheezing has signs of cholinergic toxicity.  Most 

cases of cholinergic toxicity are due to organophosphate pesticides. 

However, the occurrence in multiple patients in a crowded city setting 

suggests intentional organophosphate exposure, possibly due to 

a chemical weapon (eg, sarin, soman).  These agents have been used in 

multiple military and terrorist attacks; the gas is colorless, tasteless, and 

often has a slight, fruity odor. 

Organophosphates inhibit cholinesterase in the muscarinic and nicotinic 

cholinergic synapses, leading to decreased acetylcholine degradation and 

overstimulation of the corresponding receptors.  In addition to widespread 

increased visceral smooth muscle tone and glandular secretions due to 

muscarinic hyperactivity (mnemonic: DUMBELS—see table), nicotinic 

hyperactivity causes muscle weakness and paralysis that can lead to rapid 

respiratory depression and death. 

Organophosphate poisoning can be confirmed with the measurement 

of red blood cell acetylcholinesterase activity.  Atropine, a competitive 

inhibitor of acetylcholine at the muscarinic receptors, can also be used for 

both diagnosis and treatment.  The absence of anticholinergic signs (eg, 

mydriasis, erythema, tachycardia) after a small dose of atropine (ie, 1 mg) 

supports the diagnosis of organophosphate poisoning.  Treatment usually 

requires much larger doses.  Further management includes pralidoxime, a 
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cholinesterase-reactivating agent that treats both the muscarinic and 

nicotinic effects of organophosphates. 

………… 

An arterial blood gas with carboxyhemoglobin level is used to confirm 

carbon monoxide toxicity.  Patients with carbon monoxide poisoning 

typically have headache, nausea, confusion, and cherry red–appearing lips 

and skin.  Signs of cholinergic excess are unexpected. 

A basic metabolic panel and plasma osmolality test can support toxic 

alcohol ingestion (eg, methanol, ethylene glycol), which results in both 

anion and osmolal gaps.  In addition to altered mental status, methanol 

causes visual blurring and blindness, whereas ethylene glycol causes flank 

pain and hematuria. 

A Geiger-Müller counter can help diagnose radiation exposure.  Acute 

radiation syndrome typically causes tachycardia, nausea, vomiting, and 

diarrhea and progresses to include anemia and encephalopathy. 

Methemoglobin levels are elevated in patients with methemoglobinemia, 

which typically occurs with administration of dapsone and some topical 

anesthetics (eg, benzocaine).  Affected patients have cyanosis, dyspnea, 

and tachycardia. 

 

A patient with bradycardia, miosis, and excessive secretions (eg, 

diaphoresis, rhonchi, drooling) has evidence of cholinergic toxicity, likely 

due to accidental or intentional exposure to an organophosphate 

pesticide.  Organophosphates inhibit acetylcholinesterase, leading to 

hyperstimulation of the muscarinic (mnemonic: DUMBELS—see table) and 

nicotinic (ie, muscle fasciculations, weakness, paralysis) cholinergic 

receptors. 

Management of organophosphate toxicity includes stabilization (ie, airway, 

breathing, circulation), decontamination to prevent continued exposure 

(ie, removal of soiled clothes, irrigation of skin), and reversal of cholinergic 

hyperstimulation.  Atropine, a competitive inhibitor of acetylcholine at 

the muscarinic receptor, should be given immediately and leads to 

resolution of muscarinic symptoms (eg, bronchospasm).  Because atropine 

does not act on the nicotinic receptors, patients with evidence of 

neuromuscular dysfunction should then receive pralidoxime, a 

cholinesterase-reactivating agent that can relieve both the muscarinic and 

nicotinic effects. 

……… 
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Buprenorphine is a partial agonist of the mu-opioid receptor and is used 

to suppress withdrawal in opioid use disorder.  It would worsen this 

patient's somnolence. 

Epinephrine is an adrenergic receptor agonist used to treat anaphylaxis, a 

type I hypersensitivity response to an allergen (eg, insect sting).  Although 

airway edema often results in wheezing, anaphylaxis usually also presents 

with skin or mucosal manifestations (eg, tongue swelling, rash) and 

tachycardia, not bradycardia.  Miosis is unexpected. 

Hemodialysis, in addition to fomepizole, is indicated for toxic alcohol (ie, 

methanol, ethylene glycol) ingestion.  However, this condition usually 

presents with altered mental status and vision changes (in methanol) or 

flank pain and hematuria (in ethylene glycol).  Hemodialysis is not 

indicated in cholinergic toxicity. 

Naloxone is a opioid receptor antagonist used to treat opioid overdose, 

which can cause pinpoint pupils and sedation but would not be expected 

to cause hypersalivation, wheezing, or diaphoresis. 

 

OPIOIDS 
Clinical features of opioid withdrawal 

Clinical 

presentation 

• Acute opioid cessation/dose reduction after prolonged use 

• Gastrointestinal: nausea, vomiting, diarrhea, 

cramping, ↑ bowel sounds 

• Cardiac: ↑ pulse, ↑ blood pressure, diaphoresis 

 

• Psychological: insomnia, yawning, dysphoric mood 

• Other: myalgias, arthralgias, lacrimation, rhinorrhea, 

piloerection, mydriasis 

Management 

• Opioid agonist: methadone (preferred) or buprenorphine 

• Nonopioid: clonidine or adjunctive medications 

(antiemetics, antidiarrheals, benzodiazepines) 

This patient with a history of intravenous drug abuse presents initially with 

upper extremity cellulitis, which appears to respond appropriately to 

clindamycin, as noted by improved pain and resolution of 

leukocytosis.  However, her new symptoms are suggestive of acute opioid 

withdrawal.  Patients with opioid dependence typically develop 

withdrawal symptoms within 6-12 hours of the last dose of a short-acting 

opioid, with a peak 24-48 hours after symptom onset.  Manifestations 
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frequently include nausea, vomiting, cramps, 

diarrhea, restlessness, rhinorrhea, lacrimation, myalgias, and 

arthralgias.  Examination can show hypertension, 

tachycardia, mydriasis, piloerection, and hyperactive bowel sounds. 

Although symptoms caused by natural opioid cessation (ie, not triggered 

by administration of an antagonist) are not life-threatening, they can be 

quite uncomfortable.  Low-dose methadone, a long-acting opioid agonist, 

is often used in combination with adjunctive medications for symptom 

relief such as loperamide (diarrhea), ibuprofen (myalgias), baclofen 

(muscle cramps), and clonidine (anxiety, restlessness, hypertension). 

Under federal law, emergency management of opioid withdrawal with 

methadone is permitted for up to 3 days if the treatment is inpatient and 

the primary disease is medical (eg, cellulitis).  This should not be confused 

with methadone replacement therapy for chronic outpatient addiction 

management, where regulations are different. 

……….. 

IV morphine should not be used in the management of opioid 

withdrawal.  It is a potent, highly addictive, and short-acting opioid, and its 

use could be detrimental to the long-term goal of overcoming addiction. 

Clindamycin can be associated with diarrhea, nausea, vomiting, and 

anorexia.  However, the patient's restlessness, arthralgias, and history of 

substance abuse are more suggestive of opioid withdrawal. 

IV naloxone is a potent opioid antagonist used for patients with opioid 

intoxication.  It can induce rapid withdrawal and should not be used in 

those who have withdrawal symptoms as it may cause acute worsening. 

Flumazenil is a benzodiazepine receptor antagonist and can be used in 

instances of benzodiazepine intoxication (which typically causes depressed 

mental status with slurred speech), but it has no use in the treatment of 

opioid withdrawal. 

C. difficile infection typically occurs in hospitalized patients with antibiotic 

exposure and can cause abdominal cramps, nausea, and 

diarrhea.  However, it is typically associated with leukocytosis (resolved in 

this patient), usually develops within 5-10 days of antibiotic use, and is 

unlikely to cause arthralgias. 
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Clinical features of acute opioid intoxication 

Risk factors 

• Substance abuse 

• Chronic opioid use 

• Hospitalized patients (especially postoperative) 

• Hepatic or renal insufficiency 

Clinical 

findings 

• Somnolence, AMS 

• Pinpoint pupils (miosis) 

• Shallow breathing & ↓ respiratory rate 

• Bradycardia, hypothermia, ↓ bowel sounds 

• Respiratory acidosis on ABG 

Management 

• Naloxone (may need repeated dosings) 

• Airway management & ventilation 

• Exclude other AMS causes (eg, hypoglycemia) 

ABG = arterial blood gas; AMS = altered mental status. 

A patient with fever, a pansystolic murmur at the lower sternal border, and 

evidence of intravenous drug use (eg, needle marks) likely has infective 

tricuspid valve endocarditis.  His subsequent acute change in mental 

status, respiratory depression, and miosis suggest opioid 

intoxication (OI).  The most reliable and predictive sign of OI is decreased 

RR.  Other evidence includes hypotension and bradycardia.  These findings 

in the setting of an acute change after a visitor suggest occult opioid use 

during the hospitalization.  Other common findings include hypothermia 

and hypoactive bowel sounds.  Neurologic examination is typically 

nonfocal. 

Evaluation should include measurement of blood glucose, tests for other 

illicit substances, and consideration of arterial blood gas analysis and 

ECG.  Management focuses on protecting the airway and improving 

ventilation.  The prompt administration of naloxone can result in rapid 

improvements.  This drug should be titrated to improve the respiratory 

rate but not to achieve normal mental status. 

……. 

Cerebral abscess and embolic cerebral vascular accidents are important 

considerations in patients with infective endocarditis and abnormal 

neurologic findings.  However, patients typically have focal findings on 

examination, and neither condition is commonly associated with miosis or 

respiratory depression. 
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Acute hypocalcemia commonly presents with symptoms of tetany such as 

paresthesias, muscle spasm, and diaphoresis, whereas acute hyponatremia 

presents with nausea and malaise.  Seizures can occur due to 

hypocalcemia, but the patient lacks other associated findings such as 

convulsions or loss of bowel or bladder function.  Patients who have 

hyponatremia can develop obtundation, but it does not usually present 

until a markedly lower level of sodium occurs (ie, <120 mEq/L).  Neither 

hypocalcemia nor hyponatremia would explain this patient's respiratory 

depression or miosis. 

Subarachnoid hemorrhage almost universally presents with a sudden, 

severe headache, which this patient lacks.  Patients may also demonstrate 

signs of meningismus.  Loss of consciousness, if present, is typically brief. 

Wernicke encephalopathy is characterized by disorientation, 

inattentiveness, and nystagmus (not miosis) on examination.  Acute 

obtundation and respiratory depression are not common. 

 

Clinical features of acute opioid intoxication 

Signs & 

symptoms 

• Decreased mental status 

• Decreased respiratory rate & shallow breaths 

• Miosis (normal/enlarged if coingestions) 

• Bradycardia 

• Decreased bowel sounds 

• Hypothermia (or normothermia) 

Workup 

• Arterial blood gas (respiratory acidosis) 

• Fingerstick blood glucose (hypoglycemia) 

• Evaluate for presence of other drugs (eg, acetaminophen) 

• ECG for prolonged QTc with methadone overdose 

Treatment 

• Naloxone, may need repeated doses 

• Airway management & ventilation 

• Consider continuous cardiac monitoring (if QTc >500 msec) 

A patient with altered mental status, hypothermia, bradypnea, and hypoxia 

most likely has opioid intoxication (OI).  The most reliable and predictive 

sign of OI is a decreased respiratory rate.  Other evidence 

includes decreased bowel sounds and hypotension. Hypothermia results 

from environmental exposure and impaired thermogenesis, and can occur 

even at room temperature in severely intoxicated patients.  In addition, 
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although many patients with OI have miosis, its absence does not exclude 

the diagnosis.  Normal or even enlarged pupils may be seen in patients 

who have co-exposures to other agents that can counteract miosis (eg, 

methamphetamine). 

Management of patients with OI should focus on airway protection and 

improving ventilation.  The prompt administration of naloxone can result 

in rapid improvements in respiration in both apneic and bradypneic 

patients, thereby reducing the need for more invasive interventions. 

Naloxone should be titrated to achieve a respiratory rate >12/min but not 

to achieve normal mental status. 

….. 

Buprenorphine is an alternate opioid agonist used in long-term 

management of opioid addiction, but it is not useful in acute intoxication. 

A CT scan would be most appropriate for evaluating head trauma, 

intracranial bleeding, or stroke.  This patient's presentation is more 

consistent with OI than any of these conditions.  Due to his altered mental 

status and significant hypoxia and bradypnea, the patient should not be 

transported out of the care area until further stabilized (eg, airway 

secured). 

Epinephrine may be used in cardiac arrest, septic shock, and anaphylaxis, 

but it has no role in the treatment of OI. 

External rewarming should be considered if the patient fails to respond to 

naloxone, but it otherwise would not be required as hypothermia normally 

improves spontaneously if OI is reversed. 

Glucagon is administered in cases of beta blocker intoxication, which 

presents with bradycardia and hypotension but not respiratory depression. 

Benzodiazepines may contribute to respiratory depression, especially 

when ingested with other substances (eg, alcohol), but should not be 

administered as a treatment for altered mental status or bradypnea. 

Although a urine toxicology screen should be performed to evaluate for 

other substance exposures, treatment of the patient's respiratory 

depression should not be delayed to send this test or await its results. 
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ARSENIC 
POISONING 

 

This patient, who is routinely exposed to pressure-treated wood through 

building outdoor fences, has polyneuropathy, pancytopenia, mild 

transaminase elevation, and a variety of skin lesions characteristic of 

chronic arsenic toxicity. 

Arsenic is a metalloid element that exists in numerous forms, including 

both natural and manmade compounds.  Although humans are often 

exposed to low levels through diet and water, toxic exposure is more likely 

through mining, pesticide manufacturing, metalworking, and working 

with pressure-treated wood (eg, used in outdoor fences) preserved with 

arsenic.  Arsenic binding to sulfhydryl groups and interfering with various 

enzymes is likely responsible for the clinical manifestations of acute and 

chronic arsenic toxicity. 

Patients chronically exposed to arsenic develop a sensorimotor 

neuropathy in a stocking-glove distribution with burning, painful 

hypersensitivity, distal weakness, and hyporeflexia.  Hypo- and 

hyperpigmentation of the skin occurs early in arsenic toxicity, and 

hyperkeratosis and scaling of the soles and palms is often seen later. Mees 

lines (horizontal striation of fingernails) are characteristic. Acute, severe 

arsenic toxicity can lead to profound pancytopenia and hepatitis, and 

chronic exposure leads to these manifestations to a smaller 

degree.  Diagnosis is made through history, physical examination, and 

measurement of urine arsenic levels.  Chelation (eg, dimercaprol, 

dimercaptosuccinic acid) is the treatment of choice for severe toxicity. 

……… 
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GBS presents with progressive motor neuropathy and decreased/absent 

deep-tendon reflexes.  However, it is not typically associated with 

hypersensitivity to tactile sensation, skin changes, or liver enzyme 

abnormalities. 

Acute intermittent porphyria (AIP) is caused by a partial deficiency of 

porphobilinogen deaminase, an enzyme involved in heme 

synthesis.  Acute attacks are triggered by a number of factors and are 

associated with patchy sensorimotor neuropathy and autonomic 

dysfunction.  However, severe abdominal pain is typical, and skin 

involvement or cytopenias are rare. 

Chronic lead poisoning can lead to sensorimotor neuropathy in a 

stocking-glove distribution along with microcytic anemia.  Although the 

neuropathy is similar to arsenic toxicity, gastrointestinal complaints are 

typical and skin changes are not usually seen. 

Vitamin A deficiency is associated with xerophthalmia (pathologic eye 

dryness), night blindness, follicular hyperkeratosis (rather than on palms 

and soles), and immunity impairment.  It is rare in developed countries 

and not generally associated with polyneuropathy. 

Vitamin B12 deficiency can lead to macrocytic anemia, loss of position and 

vibration sensation, ataxia, spasticity, and incontinence.  It is not 

associated with liver enzyme abnormalities or hyporeflexia.  The skin 

changes seen in this patient are also more suggestive of arsenic toxicity. 

 

 

LEAD POISONING 
Lead poisoning in adults 

Risk 

factors 

• Occupational exposure (eg, lead paint, batteries, ammunition, 

construction) 

Clinical 

features 

• Gastrointestinal (abdominal pain, constipation, anorexia) 

• Neurologic (cognitive deficits, peripheral neuropathy) 

• Hematologic (anemia) 

Laboratory 

findings 

• Anemia 

• Elevated venous lead level 

• Elevated serum zinc protoporphyrin level 

• Basophilic stippling on peripheral smear 
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This patient's presentation suggests acute lead toxicity, which can 

include: 

• Gastrointestinal manifestations (eg, abdominal pain, constipation) 

• Neuropsychiatric manifestations (eg, forgetfulness), motor and 

sensory neuropathies (eg, extensor weakness, stocking-glove 

distribution) 

• Hematologic manifestations (eg, microcytic anemia) 

Nonspecific symptoms (eg, fatigue, irritability, insomnia) are 

common.  Chronic lead exposure can also cause hypertension and 

nephropathy.  Diagnosis 

hinges on eliciting a 

history of exposure 

through occupation (eg, 

battery manufacturing, 

plumbing, home 

restoration) or other 

means (eg, distillation of 

alcohol through parts 

with lead soldering). 

Lead is primarily absorbed 

via the respiratory tract in 

adults but may otherwise be absorbed through the skin or gastrointestinal 

tract.  It is 99% bound to erythrocytes and can disrupt heme synthesis to 

cause microcytic anemia.  Diagnosis is made via blood lead levels, 

complete blood count with blood smear, and x-ray fluorescence to 

measure bone lead concentration.  Peripheral blood smear can 

show basophilic stippling.  Hyperuricemia (due to impaired purine 

metabolism) is also typical. 

…… 

Cerebral amyloid deposition is the pathogenic mechanism of Alzheimer 

disease.  It is associated with impairment of memory and executive 

function and insidious neuropsychiatric disturbances but with an otherwise 

normal gait and neurological examination, especially in the early 

stages.  Neuronal degeneration in the substantia nigra is responsible for 

Parkinson disease, characterized by bradykinesia, resting "pill-rolling" 

tremor, rigidity, shuffling gait, and postural instability.  Neither is usually 

associated with peripheral neuropathy, hyperuricemia, or microcytic 

anemia. 

Thiamine (vitamin B1) deficiency is seen with alcohol abuse or white-

rice/cereal-based diets and manifests as Wernicke-Korsakoff syndrome 
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(eg, nystagmus, ophthalmoplegia, ataxia, confabulation) or beriberi (eg, 

distal and symmetric peripheral neuropathy, cardiomyopathy).  Cobalamin 

(vitamin B12) deficiency (from pernicious anemia, gastrectomy, or intestinal 

malabsorption) leads to macrocytic anemia and subacute combined 

degeneration (eg, spasticity, incontinence, paraplegia).  Neither deficiency 

is usually associated with microcytic anemia or hyperuricemia. 

Diabetes leads to glycosylation of many end-products, increasing the risk 

of cardiovascular disease, nephropathy, retinopathy, and neuropathy (eg, 

peripheral neuropathy, gastroparesis).  It typically does not cause 

prominent forgetfulness, gait unsteadiness, microcytic anemia, or 

hyperuricemia. 

Recurrent lacunar basal ganglia infarcts lead to subcortical vascular 

dementia, which can cause gait disturbance, unsteadiness, and mild 

memory impairment.  However, it is often characterized by a stepwise 

decline with focal motor deficits and sometimes personality changes. 

 

CYANIDE (CN) 
POISONING 

 

A patient is the victim of a house fire and most likely has a smoke 

inhalation injury; such injuries are estimated to cause 60%-80% of deaths 

during fire incidents.  Smoke injury results in glottic edema from heat and 
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airway irritation due to particulate matter found in smoke.  Smoke also 

contains multiple toxins that are absorbed systemically.  Hydrogen 

cyanide (HCN) and carbon monoxide (CO) are the 2 major products of 

combustion in closed spaces.  HCN is produced from the combustion of 

nitrogen-containing synthetic polymers (eg, foam, cotton, paint, silk). 

HCN is a potent and fast-acting poison, and blood levels cannot be 

measured rapidly to confirm diagnosis prior to treatment.  Toxic exposure 

can be inhalational, dermal, or intestinal.  Exposure to moderate to high 

concentrations causes symptoms to develop within seconds to 

minutes.  Early acute toxicity causes neurologic and cardiorespiratory 

stimulation, and patients develop headache, vertigo, dizziness, 

hyperventilation, tachycardia, nausea, and vomiting.  Neurologic, 

respiratory, and cardiovascular depression eventually occurs and manifests 

as coma, seizures, bradycardia, hypotension, and cardiorespiratory 

arrest.  HCN can also cause anoxic brain injury leading to permanent 

neurologic deficits. 

Cyanide toxicity can be treated with an antidote such as 

hydroxocobalamin or sodium thiosulfate, which directly binds cyanide 

molecules. An alternate treatment is induction of methemoglobinemia 

with nitrites to increase ferric iron (Fe3+) in circulating 

hemoglobin.  Cyanide binds avidly to Fe3+, and so methemoglobinemia 

provides an alternate binding site. 

……. 
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 Methanol is found in antifreeze solutions (eg, windshield wiper fluid, fuels, 

solvents).  Poisoning occurs after ingestion of such compounds. 

Methemoglobin is 

formed by the 

oxidation of ferrous 

(Fe2+) to ferric (Fe3+) 

iron in hemoglobin. 

Fe3+ is unable to bind 

oxygen, and it also 

increases the affinity of 

Fe2+ to oxygen, 

causing a left shift in 

the oxygen 

dissociation curve. The 

result is functional 

anemia due to reduced 

oxygen delivery to 

tissues. MetHgb 

occurs after exposure 

to oxidizing agents 

(eg, dapsone, nitrates, 

topical/local 

anesthetics). 

 

Salicylate toxicity usually results from intentional or accidental ingestion of 

10-30 g of salicylic acid in adults (3 g in children).  Because levels can be 

readily measured, there is no need to treat salicylate toxicity empirically in 

this patient, who is more likely to have suffered HCN and CO poisoning. 

Antiepileptics may be needed if seizures or status epilepticus develops as 

a complication of cyanide toxicity.  This patient has no symptoms of 

ongoing seizure activity.  Early decontamination with an antidote is crucial 

in the prevention and treatment of this complication. 

 

Cyanide is a potent inhibitor of cytochrome oxidase a3 in the 

mitochondrial electron transport chain.  It binds to ferric iron (Fe3+), 

inhibiting its reduction to ferrous iron (Fe2+) and blocking production of 

ATP from oxidative phosphorylation.  Cells then switch to anaerobic 

metabolism, leading to lactic acid formation and causing metabolic 

acidosis.  Serum bicarbonate levels fall in an attempt to buffer excess 

acid.  Metabolic acidosis also triggers central and peripheral 
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chemoreceptors, increasing alveolar ventilation and then presenting as 

tachypnea.  This leads to a fall in arterial PCO2 (PaCO2). 

…….. 

Impaired excretion of lactic acid and other serum acids occurs in renal 

failure and results in anion gap metabolic acidosis. 

Increased gut absorption of lactic acid may occur in blind loop syndrome, 

in which excessive production and absorption of D-lactate causes 

hypochloremic metabolic acidosis. 

Increased ketogenesis occurs during starvation and with lack of insulin in 

insulin dependent diabetics. 

An increased metabolic rate may cause lactic acidosis if insufficient oxygen 

is present in tissues and anaerobic metabolism ensues.  It is common in 

post-seizure lactic acidosis. 

 

CARBON 
MONOXIDE (CO) 

POISONING 

Carbon monoxide poisoning 

Epidemiology 

• Smoke inhalation 

• Defective heating systems 

• Gas motors operating in poorly ventilated areas 

•  

Manifestation

s 

Mild-moderate 

• Headache, confusion 

• Malaise, dizziness, nausea 

Severe 

• Seizure, syncope, coma 

• Myocardial ischemia (MI), arrhythmias 

Diagnosis 

• ABG: CO-Hb level 

• ECG ± cardiac enzymes 

Treatment 

• High-flow 100% oxygen 

• Intubation/hyperbaric oxygen (severe) 

ABG = arterial blood gas. 

A patient presents with confusion, wheezing, and a seizure following 

smoke inhalation; this clinical picture suggests carbon monoxide (CO) 

poisoning.  CO is a tasteless, colorless, and odorless gas produced by 
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incomplete combustion of carbon-containing compounds.  CO poisoning 

should be considered in all patients exposed to smoke in a closed 

space.  The affinity of CO for binding hemoglobin (Hb) is >200 times that 

of oxygen; once bound to Hb, CO forms carboxyhemoglobin, which 

impairs oxygen delivery to tissue by shifting the Hb-oxygen dissociation 

curve to the left. 

Manifestations of mild to moderate CO toxicity include headache, nausea, 

dyspnea, malaise, altered mentation, and dizziness.  Severe CO poisoning 

can present with seizures, coma, syncope, heart failure, or 

arrhythmias.  Bright cherry lips can be a sign of CO poisoning (not 

specific).  The diagnosis is confirmed clinically and by documenting an 

elevated carboxyhemoglobin level (eg, >3% in nonsmokers, >10% in 

smokers).  A standard pulse oxymetry is unreliable and may appear 

normal because it cannot differentiate carboxyhemoglobin from 

oxyhemoglobin (as seen in this patient). 

The treatment of CO poisoning involves administration of 100% oxygen 

via nonrebreather facemask to compete with CO binding to Hb and to 

decrease the half-life of CO (from ~5 hours on room air to 1-2 hours on 

100% oxygen).  Patients should then be monitored (for >4 hours) and 

hospitalized if their condition has not improved.  Hyperbaric oxygen is 

sometimes used in severe cases that are unresponsive to facemask-

administered oxygen. 

……… 

A bolus of 50% dextrose can be given for suspected hypoglycemia in an 

unconscious patient.  Intravenous thiamine can be given for suspected 

Wernicke encephalopathy (delirium, oculomotor abnormalities, 

ataxia).  This patient's presentation after being inside a burning building is 

more concerning for CO poisoning. 

IV lorazepam and phenytoin are treatment options if the patient continues 

to have seizures or develops status epilepticus. 

IV naloxone is indicated to reverse (suspected) opioid toxicity with 

respiratory depression, but this patient's respiratory rate of 24/min makes 

this less likely. 

 

A patient likely has acute carbon monoxide (CO) poisoning. 

Unintentional CO poisonings most commonly result from smoke 

inhalation (eg, house fires) or from faulty indoor heating systems during 

the winter months. Following inhalation, CO binds to hemoglobin with 

great affinity, readily displacing oxygen (O2) to 

create carboxyhemoglobin.  This both reduces O2-carrying capacity and 
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causes a left shift in the hemoglobin dissociation curve to decrease 

O2 unloading in the tissues.  CO also impairs O2 utilization via disruption of 

mitochondrial oxidative phosphorylation. 

Accordingly, patients with excessive CO exposure develop signs and 

symptoms of cerebral hypoxia, including headache, nausea, dizziness, 

and confusion.  Severe intoxication can cause myocardial ischemia, seizure 

(evidenced by urinary incontinence and lateral tongue biting in this 

patient), coma, and death.  Patients may sometimes have "cherry red" 

mucous membranes caused by high carboxyhemoglobin levels. 

Recognition of CO poisoning can be difficult due to nonspecific symptoms 

and often normal vital signs.  Importantly, pulse oximetry shows normal 

O2 saturation because it cannot differentiate between oxyhemoglobin and 

carboxyhemoglobin.  The diagnosis is best confirmed via arterial blood 

gas showing elevated carboxyhemoglobin levels (>3% for nonsmokers, 

>10% for smokers) in a symptomatic patient.  Initial treatment is with 

100% O2 by nonrebreather facemask, which both increases blood O2 level 

and enhances the rate of CO removal via the lungs. 

……. 

Serum ammonia levels are rarely clinically useful.  Hepatic encephalopathy 

is typically diagnosed based on history of advanced liver disease and 

physical examination showing somnolence and hyperreflexia (eg, 

asterixis).  It is less likely in this patient with no hyperreflexia or findings of 

advanced liver disease (eg, abdominal distension, peripheral edema). 

The bite of a black widow spider may cause headache, nausea, vomiting, 

and abdominal pain; however, muscle pain/spasm is usually the most 

prominent symptom, and confusion is rare. 

MRI is more sensitive than CT for detecting early acute stroke; however, 

stroke is less likely in this patient with confusion in the absence of focal 

neurologic findings (eg, focal weakness, abnormal reflexes). 

Cerebrospinal fluid analysis is used to evaluate for meningitis, which is 

unlikely in the absence of fever or neck rigidity. 
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PSYCHIATRIC/BEHAVIORAL & SUBSTANCE ABUSE 
ALCOHOL 

WITHDRAWAL Alcohol withdrawal syndrome 

Manifestat

ions 
Symptoms/signs 

Onset 

since last 

drink (hr) 

Mild 

withdrawa

l 

Anxiety, insomnia, tremors, diaphoresis, palpitations, 

gastrointestinal upset, intact orientation 

6-24 

(0.25-1 d) 

Seizures Single or multiple generalized tonic-clonic 

12-48 

(0.5-2 d) 

Alcoholic 

hallucinosi

s 

Visual, auditory, or tactile; intact orientation; stable 

vital signs 

12-48 

(0.5-2 d) 

Delirium 

tremens 

Confusion, agitation, fever, tachycardia, 

hypertension, diaphoresis, hallucinations 

48-96  

(2-4 d) 

In a patient who has been hospitalized for 72 hours, the onset of acute 

change in cognition and attention, tachycardia, hypertension, 

tremulousness, diaphoresis, agitation, and hallucinations should raise 

suspicion for delirium tremens (DT) due to alcohol withdrawal. 

Chronic alcohol use results in insensitivity to GABA, the neurotransmitter 

principally responsible for maintaining inhibitory tone.  In contrast, a 

prolonged decrease in or cessation of alcohol intake leads to 

disequilibrium between inhibition and excitation, favoring excitation of the 

central, somatic, and autonomic nervous systems. 

A history of alcohol consumption may go undetected in patients who 

have trauma or encephalopathy.  Manifestations of withdrawal may be 

mistaken for symptoms of the concurrent condition or surgery.  These 

manifestations vary based on quantity, duration, and time since the last 

drink and may include: 

• Early withdrawal (6-36 hours) - tremor, anxiety, headache, normal 

sensorium 

• Neuropsychiatric (12-48 hours) - generalized seizures, 

hallucinations 

• DT (48-96 hours) - altered sensorium, agitation, 

tremor, autonomic instability 
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Management of DT includes ruling out other causes of delirium, providing 

nutritional and electrolyte supplementation, and administering 

benzodiazepines. 

…… 

Elevated ICP usually manifests with lethargy or obtundation, pupillary 

abnormalities (eg, enlarged, asymmetric, nonreactive), and Cushing 

response (eg, hypertension, bradycardia, respiratory depression). Although 

this patient has a subdural hematoma, he has normal, reactive pupils and 

is agitated and tachycardic. 

Fat embolism syndrome (FES) occurs 1-3 days following a traumatic injury 

with the triad of petechiae, pulmonary infiltrates with hypoxia, and altered 

mentation.  This patient has only altered mentation. 

Malignant hyperthermia is an autosomal dominant (AD) disorder of 

skeletal muscle hypermetabolism that leads to hyperpyrexia, muscle 

rigidity and breakdown, and respiratory and metabolic acidosis.  It occurs 

rarely and usually only perioperatively with exposure to volatile anesthetics 

and/or succinylcholine. 

Neuroleptic malignant syndrome (NMS) is a reaction to neuroleptic 

medications (eg, haloperidol, fluphenazine) that results in severe ("lead 

pipe") muscle rigidity, hyperthermia, delirium, and autonomic 

instability.  This patient is not on neuroleptic medication and does not 

have a fever. 

Opiate intoxication leads to lethargy, constricted pupils, and respiratory 

depression. 

Pulmonary embolism is a potential postoperative complication usually 

presenting with chest pain, dyspnea, hypoxia, tachycardia, and 

diaphoresis.  Delirium and agitation would be an uncommon presentation, 

but this patient is not hypoxemic. 

 

The abrupt onset of hallucinations in a patient with a known history of 

problematic alcohol use who exhibits classic signs of alcohol withdrawal 

(ie, tremors, diaphoresis, autonomic hyperactivity) after a period of forced 

abstinence (ie admission to the hospital) is consistent with alcoholic 

hallucinosis. 

Alcoholic hallucinosis usually presents within 24 hours of the last drink 

and resolves within 48 hours.  The most common type of hallucination 

seen in alcoholic hallucinosis is visual, but tactile and auditory 

hallucinations are also possible.  If hallucinations occur >48 hours after the 

last drink and are accompanied by delirium and severe autonomic 
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hyperactivity, delirium tremens should be suspected.  Delirium tremens is 

associated with a mortality rate as high as 5%. 

Patients with moderate to severe alcohol withdrawal, such as this 

patient, should be treated with benzodiazepines to control agitation 

and prevent progression of withdrawal (eg, seizures, delirium 

tremens).  Lorazepam is the preferred choice in patients with liver disease 

because it has no active metabolites. 

……. 

Side effects of vancomycin include ototoxicity, "red man syndrome" (a 

pseudoallergic reaction characterized by flushing and pruritus), and 

nephrotoxicity.  Vancomycin is improving this patient's infection and is not 

causing his symptoms. 

This patient has no localizing signs or symptoms that suggest a neurologic 

lesion and shows classic signs of alcohol withdrawal. 

Antipsychotics such as haloperidol and olanzapine are not indicated for 

the treatment of alcoholic hallucinosis, which resolves with the treatment 

of the underlying alcohol withdrawal.  Antipsychotics may lower the 

seizure threshold and should be avoided in the seizure-prone state of 

alcohol withdrawal. 

Methadone is a long-acting opioid commonly used both for opioid 

withdrawal and chronic management of heroin addiction.  Although this 

patient has a history of intravenous drug abuse that may include opiates, 

his current symptoms are more characteristic of alcohol 

withdrawal.  Opioid withdrawal can be identified by dilated pupils, 

piloerection, dysphoria, myalgias, and abdominal pain. 

 

SUBSTANCE USE 
DISORDER 

Synthetic cathinones, commonly referred to as "bath salts," consist of a 

large family of amphetamine analogs.  As such, they may increase the 

release, or inhibit the reuptake, of norepinephrine, dopamine, and 

serotonin.  Symptoms of intoxication include severe agitation, 

combativeness, psychosis, delirium, myoclonus, and, rarely, seizures. 

Increased sympathetic outflow may lead to significantly increased blood 

pressure and heart rate.  The most distinguishing feature of synthetic 

cathinone intoxication is the prolonged duration of effect.  Delirium and 

psychosis due to synthetic cathinones may last up to a week, whereas the 

effects of intoxication with other amphetamines or hallucinogens are 

usually of much shorter duration. 

Synthetic cathinones are usually sold as a white powder in small packages 

labeled as "bath salts," "plant food," "cleaners," or other 

substances.  Synthetic cathinones may be ingested orally, inhaled, or 
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injected.  They are not related to the product Epsom salts or any other 

substances used in bathing.  Routine urine toxicology screens cannot 

detect synthetic cathinones. 

…….. 

Brief psychotic disorder may be diagnosed in patients who exhibit >1 day 

but <1 month of psychotic symptoms (eg, hallucinations, delusions) only if 

the symptoms are not better explained by substance 

intoxication/withdrawal, another psychiatric condition, or a medical 

condition.  This patient's presentation is better explained by synthetic 

cathinone intoxication. 

Cannabis intoxication is characterized by euphoria with inappropriate 

laughter, lethargy, distorted sensory perceptions, conjunctival injection, 

and increased appetite.  It is unlikely to have caused this patient's extreme 

and extended agitation and delirium and would not explain his 

hyperreflexia and autonomic hyperactivity.  Furthermore, cannabis would 

be detected on a urine toxicology screen and this patient's screen was 

negative. 

Cocaine intoxication may cause agitation and psychosis; however, 

compared with the symptoms of bath salt intoxication, the symptoms of 

cocaine intoxication are less severe and of shorter duration.  Routine 

toxicology screens typically test for cocaine. 

MDMA, commonly known as "ecstasy," also has amphetamine-like effects 

and may lead to delirium and seizures, but it often causes increased 

feelings of euphoria and intimacy, not combative agitation. In addition, 

significant hyperthermia may occur in severe MDMA intoxication. 

Phencyclidine (PCP) intoxication typically presents with psychomotor 

agitation, combative behavior, diminished pain perception, hallucinations, 

hypertension, tachycardia, and multidirectional nystagmus.  Compared 

with the symptoms of synthetic cathinone intoxication, the symptoms of 

PCP intoxication are usually of shorter duration.  In addition, PCP is 

included in standard urine toxicology screens.  This patient has normal 

extraocular movements and his urine toxicology screen is negative for 

PCP. 
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HIV 
HIV-associated neurocognitive disorders 

Manifestations 

• Impaired memory & attention/concentration 

• Personality & behavior changes 

• Motor symptoms (eg, ataxia, slowed movement) 

Severity 

• Asymptomatic neurocognitive impairment 

• Mild neurocognitive disorder 

• HIV-associated dementia 

Risk factors 

• Long-standing HIV disease 

• Age ≥50 

• CD4 count <200/mm3 

Diagnosis 

• Clinical presentation 

• Neuropsychological testing 

A patient with long-standing HIV has personality changes, signs of 

impaired neurocognitive function, and MRI evidence of ventricular 

enlargement and diffuse white matter changes, consistent with HIV-

associated neurocognitive disorder (HAND).  HAND is characterized by a 

progressive decline in multiple cognitive domains (eg, memory, attention, 

calculation, executive function), as in this patient who is unable to count 

backward or to explain a proverb.  Mood and behavior disturbances are 

common and reflect subcortical dysfunction (eg, impaired 

attention/concentration, depression, psychomotor slowness and 

imprecision).  Diagnosis is based primarily on clinical features and 

neuropsychological testing, but MRI may also be helpful and usually 

reveals diffuse brain atrophy, ventricular enlargement, and increased 

white matter intensity. 

HAND is due to replication of HIV in the CNS and has been associated 

with a broad range of deficits, from asymptomatic impairments to severe 

dementia.  Incidence of HIV dementia has declined with widespread use of 

highly active antiretroviral therapy, but less severe syndromes are common 

and may affect up to 69% of patients with chronic HIV (even with 

adequate viral suppression).  Risk is greatest in those with long-standing 

infection, age >50, and CD4 count <200/mm3. 

……. 

HIV is not associated with increased incidence of Alzheimer disease (AD), 

and early-onset AD (age <65) is rare.  In addition, early symptoms of AD 

primarily affect memory; personality changes as well as deficits in 
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calculation, executive function, and abstract thinking are later 

findings.  MRI changes are nonspecific; reduced hippocampal volume and 

medial temporal lobe atrophy are characteristic. 

FTD is characterized by early changes in personality and 

behavior.  However, MRI would show atrophy in the frontal and anterior 

temporal cortices rather than increased white matter intensity. 

PML is caused by reactivation of the JC virus and has an increased 

incidence in patients with poorly controlled HIV.  Symptoms are 

subacute.  Altered mental status is common, but manifestations generally 

reflect focal cortical involvement, including motor deficits (eg, focal 

arm/leg weakness or hemiparesis), ataxia, and vision abnormalities, with 

MRI classically revealing well-delineated, asymmetric (rather than diffuse) 

white matter lesions. 

The incidence of tertiary syphilis is increased in patients with HIV, 

especially those with a history of sexually transmitted infections.  However, 

in addition to dementia, typical neurological manifestations include 

headache, meningitis, hearing and visual problems, and ataxia. 

 

DEPRESSION 
Cognitive impairment in elderly patients 

Normal aging 

• Slight decrease in fluid intelligence (ability to 

process new information quickly) 

• Normal functioning in all activities of daily living 

Mild neurocognitive 

disorder 

(mild cognitive 

impairment) 

• Mild decline in ≥1 cognitive domains 

• Normal functioning in all ADLs with compensation 

Major 

neurocognitive 

disorder (dementia) 

• Significant decline in ≥1 cognitive domains 

• Irreversible global cognitive impairment 

• Marked functional impairment 

• Chronic & progressive, months to years 

Major depression 

• Reversible mild-moderate cognitive impairment  

• Features of depression (mood, interest, energy) 

• Episodic, weeks to months 

This patient's anhedonia (eg, lack of interest in maintaining his rose 

garden because "it's not worth the effort"), hypersomnia, low energy (eg, 
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being more tired than usual, asking his daughter for help at home), weight 

gain, and cognitive impairment/poor concentration meet criteria for major 

depressive disorder (MDD).  In elderly patients, MDD may be associated 

with significant cognitive impairment that can mimic a dementing 

syndrome (eg, Alzheimer disease).  Depression-related cognitive 

impairment (formerly "pseudodementia") is different than most other 

dementias in that it is reversible.  Treatment of the underlying depressive 

syndrome with psychotherapy and/or pharmacotherapy frequently leads 

to a complete resolution of the cognitive impairment. 

Major depressive disorder (MDD) 

Diagnosis 

• ≥5 of the following symptoms lasting ≥2 weeks (at least 1 

symptom must be either depressed mood or loss of 

interest/pleasure): 

o Depressed mood 

o Loss of interest or pleasure 

o Change in appetite or weight 

o Insomnia or hypersomnia 

o Psychomotor retardation or agitation 

o Low energy 

o Poor concentration or indecisiveness 

o Thoughts of worthlessness or inappropriate guilt 

o Recurrent thoughts of death or suicide 

• No history of mania or hypomania 

• Not due to substances or another medical condition 

Treatment 

• Psychotherapy 

• Antidepressant medication 

 

Patients with depression-related cognitive impairment are often more 

aware of their cognitive deficits than are patients with true dementia.  The 

cognitive impairment seen in MDD most often affects attention and 

episodic memory. 

…… 

This patient's 1-month course of functionally impairing cognitive deficits 

associated with other depressive symptoms is better explained by 

depression-related cognitive impairment.  Alzheimer disease follows an 

insidious course, developing over several months to years. 

Dementia with Lewy bodies presents with dementia plus ≥2 of the 

following: hallucinations, parkinsonism, REM sleep behavior disorder, and 

fluctuations in levels of alertness. 
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Dissociative amnesia usually develops in the setting of trauma and 

consists of a transient disruption in autobiographical memory related to 

the traumatic event. 

Frontotemporal dementia presents with early personality change and 

executive dysfunction.  Memory impairment is often mild early in the 

disease course. 

Subclinical hypothyroidism may be diagnosed in a patient with elevated 

TSH and normal free T4.  Although hypothyroidism may be associated 

with cognitive impairment and this patient may have occasionally 

forgotten to take his thyroid medication, his normal TSH makes subclinical 

hypothyroidism unlikely. 

Vascular dementia is characterized by executive dysfunction, focal 

neurologic deficits, and evidence of cerebrovascular disease on imaging. 

 

SOMATIC 
SYMPTOM 
DISORDER 

Key features of somatic symptom & related disorders 

Somatic symptom 

disorder 

Excessive anxiety & preoccupation with ≥1 unexplained 

symptoms 

 

Illness anxiety 

disorder 

Fear of having a serious illness despite few or no symptoms 

& consistently negative evaluations 

 

Conversion 

disorder 

(functional 

neurologic 

symptom disorder) 

Neurologic symptom incompatible with known disease 

Factitious disorder 

Intentional falsification of illness in the absence of obvious 

external rewards 

 

Malingering 

Falsification or exaggeration of symptoms to obtain 

external rewards 

 

A patient's excessive concern about having multiple sclerosis despite 

the absence of prominent somatic symptoms is consistent with illness 

anxiety disorder (IAD) (previously known as hypochondriasis).  Patients 

with IAD are preoccupied with the unfounded fear of having 

a serious, undiagnosed illness and are rarely reassured by negative 

findings on physical examination or laboratory testing.  Their fears of 

illness often become a central feature of their lives, leading to high health 
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care utilization, repeated self-checking for signs of illness, and catastrophic 

interpretations of minor, nonspecific physical sensations (eg, thinking that 

eye fatigue and cramping after prolonged muscle use could signify a 

serious disease). 

The treatment of IAD consists of scheduling regular visits, limiting 

diagnostic tests and referrals, and focusing on coping and functional 

improvement. 

……… 

Conversion disorder is characterized by neurologic symptoms and loss of 

function that are inconsistent with known disease.  Examples include 

weakness or paralysis in anatomically inexplicable distributions and 

nonepileptic seizures, unlike in this patient who has vague, nonspecific 

symptoms. 

Patients with delusional disorder, somatic type, have false, fixed beliefs 

about the body.  In contrast, patients with IAD are not delusional and can 

acknowledge the possibility that they do not have the disease, such as this 

patient who was briefly reassured by her sister. 

Patients with generalized anxiety disorder may have illness anxiety but 

also worry excessively about multiple everyday issues (eg, relationships, 

work, finances).  This patient's anxiety appears to be restricted to fears of 

having a serious illness and its implications. 

Although this patient has intrusive thoughts and checking behaviors (eg, 

seeking reassurance, checking labels, washing foods), these revolve 

around her preoccupation with disease.  She lacks the compulsive 

behaviors involving other concerns that characterize obsessive-compulsive 

disorder (eg, checking locks, counting, excessive handwashing).  IAD is 

diagnosed when the predominant concerns are restricted to health and 

disease. 

Patients with somatic symptom disorder have prominent somatic 

symptoms (eg, pain, gastrointestinal distress, sexual dysfunction).  In 

contrast, those with IAD are preoccupied with the idea of being sick and 

have minimal or no somatic symptoms, as seen in this patient who has 

mild, nonspecific symptoms. 

 

A patient's excessive preoccupation and persistent anxiety about his 

headaches despite appropriate medical evaluation and reassurance are 

suggestive of somatic symptom disorder.  General nonpharmacological 

management includes regularly scheduled visits with the same 

provider, avoiding unnecessary diagnostic testing and 

specialist referrals, exploring the role of psychosocial stressors on 
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somatic symptoms, and promoting stress reduction and healthy 

behaviors (eg, sleep hygiene, relaxation techniques, exercise, diet, return 

to productive activities). 

For patients who do not respond to general measures, treatment 

recommendations include cognitive-behavioral therapy and/or a trial 

of antidepressant medication.  The choice of treatment depends on 

availability and patient preferences.  Selective serotonin reuptake 

inhibitors(eg, fluoxetine) are preferred as first-line pharmacotherapy, but 

tricyclic antidepressants can also be used. 

….. 

Managing tension-type headaches with potentially addictive medications 

such as acetaminophen with codeine and butalbital should be 

avoided.  Sumatriptan is indicated for the treatment of migraines or cluster 

headaches, not for tension-type headaches. 

BZs (eg, alprazolam) and zolpidem can be used in the short-term 

treatment of anxiety and insomnia.  However, these interventions would 

provide only temporary relief.  They do not treat the core issue of this 

patient's preoccupation and excessive concern with his physical 

symptoms. 

Buspirone is used to treat generalized anxiety disorder but has not 

demonstrated efficacy in somatic symptom disorder. 

 

INSOMNIA A patient's lifelong pattern of sleep difficulties that occur when her work 

or school schedule requires an early rise time is consistent with delayed 

sleep-wake phase disorder (DSWPD).  DSWPD is a circadian rhythm 

sleep-wake disorder characterized by sleep-onset insomnia and 

excessive morning sleepiness.  When the patient is allowed to follow her 

natural circadian rhythm on the weekends, her sleep is normal in duration 

and quality (ie, she sleeps without interruption until 11AM and awakens 

feeling well-rested).  Whereas her previous work schedule (4:00 PM-12:00 

AM) was aligned with her natural circadian rhythm, her new work 

schedule, requiring a rise time of 6:15 AM, is not. 

Circadian rhythm sleep-wake disorders occur when the internal clock 

regulating sleep and wakefulness is misaligned with a person's desired 

sleep time or social/professional schedule.  Patients with DSWPD 

commonly describe themselves as "night owls" and have chronic 

problems going to sleep at a conventional time (typically, prior to 

midnight).  They sleep normally when allowed to set their own 

schedule.  The onset of the condition occurs in adolescence and may 

respond to treatments such as light or behavioral therapy. 
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…… 

Advanced sleep-wake phase disorder is another circadian rhythm disorder 

characterized by the inability to stay awake in the evening (usually after 

7:00 PM) and by early morning insomnia. 

Decreased levels of melatonin, a finding associated with normal aging, 

may cause sleep disturbances.  Levels that exceed the drop seen in normal 

aging have been described in dementia.  However, this patient's relatively 

young age and normal sleep on weekends make this diagnosis less likely. 

Sleep hygiene is defined as behaviors that promote improved quantity and 

quality of sleep (eg, regular sleep and wake times, avoiding naps, 

refraining from stimulating activities and caffeine prior to sleep).  This 

patient reports no significant behaviors that appear to compromise her 

ability to initiate sleep. 

Shift work disorder involves a recurrent pattern of sleep interruption due 

to shift work, causing difficulty in initiating and maintaining sleep and 

producing daytime sleepiness.  This disorder is due to a work schedule 

that is incongruent with a normal circadian clock (eg, a patient with a 

normal circadian rhythm who is required to work the night shift).  In 

contrast, this patient has an abnormal internal circadian rhythm (ie, 

DSWPD) that has created difficulties throughout her life (eg, jobs with 

conventional morning start times, school). 

 

A patient has a number of habits (collectively referred to as sleep 

hygiene) that interfere with quality sleep and full daytime alertness. She 

takes a late afternoon nap, drinks caffeine until late (caffeinated beverages 

should generally be avoided after lunch), has started smoking again, works 

late hours, and eats a late dinner.  When she is unable to fall asleep, she 

watches the clock, causing further arousal.  These habits are inconsistent 

with a stable sleep pattern. 

This patient should be counseled regarding good sleep hygiene, 

including avoiding late afternoon naps, nicotine, caffeine, alcohol, 

and heavy meals in the evening. If she cannot fall asleep, she should not 

look at the clock but go to another room and do something relaxing until 

she feels drowsy enough to fall asleep.  Other components of good sleep 

hygiene include adhering to a regular sleep schedule, avoiding use of 

electronic devices before bedtime, and maintaining a comfortably cool, 

dark, and quiet bedroom environment. 

………… 
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Although adjustment disorders can present with sleep disturbance, there is 

no evidence of a particular psychosocial stressor preceding this patient's 

symptoms. 

Delayed sleep phase syndrome is characterized by the inability to fall 

asleep at "normal" bedtimes, difficulty waking in the morning, and 

excessive early daytime sleepiness.  When allowed to set their own 

schedule (eg, on weekends), these patients have normal sleep quality and 

duration for age.  In the absence of a history of sleeping normally when 

permitted to follow her own schedule, this patient's sleep disturbance is 

more likely the result of poor sleep hygiene. 

This patient does not experience chronic worries about multiple issues that 

are characteristic of generalized anxiety disorder. 

Although sleep disturbance is common in perimenopause, this patient 

does not report other symptoms of approaching menopause (eg, hot 

flashes, menstrual irregularities, vaginal dryness), making this diagnosis 

unlikely. 

Insomnia, irritability, feeling down at times, and thoughts about the 

purpose of life are consistent with dysthymia.  However, this patient enjoys 

her work, socializes with coworkers, and has no other depressive 

symptoms (eg, anhedonia, guilt, loss of appetite, low self-esteem, 

hopelessness).  It is more likely that the mood symptoms are a 

consequence and not the cause of her sleep disturbance. 

 

DYSTONIA A patient is experiencing an acute dystonia, an extrapyramidal 

symptom (EPS) that can occur with dopamine antagonists, including 

antiemetics such as metoclopramide and prochlorperazine, as well as 

most antipsychotics.  Other EPS types include parkinsonism 

and akathisia, both of which can occur after use of a dopamine antagonist 

such as metoclopramide. 

Acute dystonias can develop within hours to days of initiation of a 

dopamine antagonist.  They are characterized by muscle spasms or 

stiffness in the head and neck, tongue protrusions, torticollis, and 

oculogyric crisis (ie, forced, sustained elevation of the eyes in an upward 

position).  Laryngeal dystonias can be life-threatening as they may 

obstruct the airway.  Treatment for a dystonic reaction involves 

discontinuation of the medication and administration of anticholinergic 

medications (eg, benztropine) or diphenhydramine, and airway protection 

if necessary. 

……….. 
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Aprepitant, hydroxyzine, and ondansetron also have antiemetic effects, but 

they are not dopamine antagonists and do not cause an EPS.  Aprepitant 

is a substance P NK1 receptor antagonist.  Hydroxyzine is an 

antihistamine.  Ondansetron is a serotonin 5-HT3 antagonist. 

Lamotrigine (an anticonvulsant) and lithium are used in the treatment of 

bipolar disorder.  Neither is typically associated with an EPS.  Lamotrigine 

is associated with Stevens-Johnson syndrome.  Lithium toxicity may cause 

severe vomiting, but this patient's lithium level is low. 
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SOCIAL SCIENCES (ETHICS/LEGAL/PROFESSIONAL) 
PATIENT 

CONFIDENTIALITY 
The Health Insurance Portability and Accountability Act (HIPAA) privacy 

rule outlines the handling of protected health information.  The main goal 

is to protect patients' privacy and confidentiality.  A physician can respond 

to an employer's request for health information only if the patient has 

specifically provided verbal or written authorization for release of 

information to the employer.  Because this patient has given his physician 

verbal permission to speak with his employer and discuss his care, in 

accordance with hospital policy, the physician can provide this 

information.  In general, a written (rather than verbal) release of 

information document is preferred to protect both the patient and 

physician from any misunderstanding, but this is not a HIPAA requirement. 

………… 

If prior authorization for disclosure has been given, the patient's presence 

is not required. 

HIPAA does not require the provider to obtain proof of identity of phone 

callers before speaking with them.  However, in some cases, a health care 

provider or hospital may establish additional rules for verification of a 

phone caller's identity. 

A central aspect of the HIPAA privacy rule is the principle of "minimum 

necessary" disclosure.  The physician should disclose only the minimum 

amount of protected health information needed to respond to the specific 

request.  In this case, the physician is asked to confirm that the patient is 

hospitalized and comment on his likelihood of returning to work.  The 

physician does not need to disclose the patient's diagnosis to the 

employer and should avoid doing so as this sensitive information could 

jeopardize the patient's future employment. 

 

Confidentiality is one of the key components of a well-run and ethical 

medical practice.  The obligation to maintain confidentiality prohibits the 

physician from disclosing information about the patient's diagnosis or 

treatment to anyone not directly involved in, or necessary to, the patient's 

management.  Physicians should avoid discussing a patient's medical 

condition in public areas where comments might be overheard. 

In this case, although the person inquiring is a physician and colleague, he 

is not involved in the patient's care and is therefore not entitled to details 

regarding that care.  Moreover, his inquiry is based on personal and not 

professional curiosity.  Therefore, the physician should tell the colleague 
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that it would not be appropriate to discuss the patient's condition.  Every 

effort should be made to strictly maintain the patient's confidentiality. 

…. 

The physician should not be dishonest.  Instead, the physician should 

simply respond that it would not be appropriate to discuss the patient's 

diagnosis or treatment. 

Divulging the diagnosis would be inappropriate as it would be a breach of 

confidentiality. 

Stating that the patient has an infectious disease without further 

disclosure would also violate the patient's confidentiality and is not 

appropriate. 

Although it would be best for the physician's colleague to talk directly to 

the patient to learn of the diagnosis, it is inappropriate to place the patient 

in a difficult situation should the colleague proceed with this suggestion. 

Health information cannot be shared with anyone (including family 

members) without the patient's permission.  This patient's wishes must 

be respected and his confidentiality strictly maintained.  That said, he 

should be strongly encouraged to discuss his diagnosis with his spouse as 

she will be significantly impacted by it.  Moreover, she may be able to 

provide moral support to her husband, thereby easing his burden.  The 

physician should encourage an open dialogue between the patient and his 

wife but should in no way coerce the patient to share the information. 

……… 

The health care proxy is in effect only if the patient is deemed to have 

insufficient capacity to make decisions regarding his medical treatment 

(eg, delirious, nonresponsive).  In this case it is not in effect, as there is no 

indication that the patient lacks capacity. 

Without the patient's permission, it would be inappropriate to reveal any 

information to his wife about his condition or care over the phone or in 

person. 

 

In general, a patient has the right to know a diagnosis.  If family members 

ask for information to be withheld, it is imperative for the physician to 

understand their reasoning.  Occasionally, it is in the patient's best interest 

to withhold especially distressing news (eg, if a severely depressed patient 

might become suicidal).  Therefore, it is best to clarify the situation with 

the concerned family members first before deciding how best to proceed. 

………… 
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It is indeed accurate (albeit with some qualifications) for the physician to 

tell the patient's son of the moral obligation to inform the patient of her 

diagnosis.  However, it is better to first determine the family member's 

reasoning for withholding the diagnosis before deciding how to handle 

the situation. 

Immediately agreeing to withhold or delay news of the diagnosis is 

inappropriate as the family member's reasoning should first be explored 

and discussed. 

Answering the family member's request with a rude, abrupt response is 

unprofessional.  It is important to provide support to both the mother and 

her son. 

While the physician may conclude that the news would be upsetting, it 

would be most appropriate to hear the son's concerns before 

proceeding.  For instance, the patient may be relieved to know that the 

etiology of her headaches has been discovered despite receiving the 

diagnosis of cancer. 

 

DECISION 
MAKING 

CAPACITY 

 

 Assessment of decision-making capacity 

Criterion Patient task 

Communicates a choice 
Patient able to clearly indicate preferred 

treatment option 

Understands information provided 
Patient understands condition & 

treatment options 

Appreciates consequences 

Patient acknowledges having condition 

& likely consequences of treatment 

options, including no treatment 

Rationale given for decision 
Patient able to weigh risks & benefits & 

offer reasons for decision 

Patients who demonstrate decision-making capacity have the right to 

refuse interventions, including lifesaving treatments.  Although this 

patient has a diagnosis of schizophrenia, he is alert and oriented; able 

to communicate a choice; and demonstrates understanding of 

his condition, the proposed treatment, and ability to reason through 

the risks and benefits of treatment or lack of it.  His flat affect, general 

suspiciousness, and hearing nonthreatening voices on mental status 

examination are consistent with mild severity of schizophrenic illness and 

are not impairing his ability to weigh this specific decision. 
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Having a psychiatric diagnosis, in and of itself, should not be a 

determining factor in capacity assessments.  Patients with a history of 

psychiatric illness should be carefully assessed to determine if acute 

symptoms are directly impairing their ability to reason (eg, a patient who 

has severe delusions related to the medical condition, disorganization, or 

cognitive impairment may lack capacity and require a surrogate decision 

maker). 

…….. 

There is no evidence that this patient's psychotic illness is interfering with 

his ability to make a decision.  In addition, administering an antipsychotic 

is unlikely to have any immediate effect on mental status apart from 

possible sedation. 

The right to refuse treatment includes emergency procedures. 

A second opinion would be indicated if there was uncertainty about the 

treatment of choice. 

A surrogate decision maker is needed only when the patient lacks 

capacity. 

 

Although this patient likely has the capacity to refuse treatment, his 

reasoning should first be thoroughly explored and discussed with the 

physician.  He may be in a state of disbelief or denial or afraid of pain or 

unfamiliar procedures.  Patient concerns may sometimes have a more 

philosophical basis, such as controlling one's destiny, or may be the result 

of inadequate understanding.  For example, this patient may have known 

others with cancer in the past and not be aware of significant advances in 

prolonging quality and quantity of life.  Patients may also have mental 

health issues such as depression that can diminish their desire for 

treatment.  If the patient continues to refuse medical intervention despite 

clarification and reassurance from the physician, then this decision should 

be respected and treatment withheld. 

……… 

This patient appears to have the capacity to make informed decisions 

about his care.  Therefore, it would be inappropriate for the physician to 

contact family members as a means of pressuring him into compliance. 

After the matter has been discussed with the patient, he should be given 

additional literature and verbal information about his disease, its 

prognosis, and the risks and benefits of the available treatment 

options.  This would not be the first step, however, as the physician has 

already provided initial information. 
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The patient's decision should indeed be respected; however, a cancer 

patient is in need of ongoing support.  Additional educational efforts and 

further development of a treatment alliance, family involvement, or 

change in the patient's condition may lead the patient to reconsider 

refusing treatment. 

Treating this patient against his wishes would be unethical and would 

invite criminal charges of battery.  It is therefore not an advisable course of 

action. 

 

ADVANCED 
DIRECTIVE/SURR
OGATE DECISION 

MAKER 

A living will (advanced directive) specifies a patient's wishes for health care 

in advance of losing the ability to communicate or of becoming incapable 

of making his or her own decisions.  In this case, the patient is 

incapacitated and his family members strongly disagree on the best 

course of action; both claim to have a better understanding of what the 

patient would have wanted in the current situation.  However, the 

physician's responsibility is to the patient, and ethically the physician must 

adhere to the patient's wishes as outlined in the living will.  The living will 

protects the patient's autonomy and overrules the wishes of any family 

members. 

…… 

Initiating a family meeting would be the first step if the family members 

disagreed about the course of action and there was no living will and/or 

no designated health care proxy in place.  Referral to the hospital ethics 

committee or the courts for a judgment would become necessary if no 

consensus was achieved. 

Proceeding with CPR or intubation would violate the patient's wishes as 

expressed in his living will. 

 

A patient is a presumed Jehovah's Witness who presents with 

hemorrhagic shock and is likely to benefit from a transfusion that could 

prevent exsanguination.  Because the patient lacks decision-making 

capacity, providers should determine if he has completed an advance 

directive that can guide treatment decisions.  Most Jehovah's Witnesses 

carry advance directive cards that explicitly document the individual's 

refusal of a blood transfusion.  In the case of adult patients, courts have 

consistently supported the right to refuse blood on religious grounds. 

In this case, no advance directive card is provided and delay in treatment 

could place the patient in serious harm.  The Health Care Consent Act has 

been applied to Jehovah's Witnesses to allow transfusion to preserve a 

patient's life in an emergency when no blood refusal card is present.  The 
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patient's fiancé is not a legal next of kin and cannot serve as a substituted 

decision-maker. 

……… 

Case reports have shown some success in using high-dose erythropoietin, 

crystalloids, intravenous iron, and other products to address massive 

hemorrhage without a blood transfusion.  These treatments could be 

discussed if the patient was conscious and refused a blood transfusion. 

Ethics committees provide advice if disagreements or ambiguity exist 

between health care providers and a patient/patient's family on decisions 

involving withholding or withdrawing life-sustaining treatments.  This 

patient needs treatment quickly, with no time for discussion with the 

ethics committee. 

Court approval is not needed for a physician to proceed with emergency 

life-saving treatment for an unconscious or unresponsive patient. 

 

END OF LIFE CARE 

 

Hospice services provide interdisciplinary palliative care for patients with 

a prognosis of <6 months.  Hospice care involves a patient-centered 

approach that emphasizes quality of life, comfort, and death with 

dignity.  It is appropriate when aggressive curative treatments are no 

longer beneficial or desired.  The physician must substantiate a prognosis 

of <6 months with documentation of irreversible decline in clinical and 

functional status. 

Hospice services include comfort measures (eg, control of pain and 

dyspnea), logistical support (eg, home health care, durable medical 

equipment), psychological and spiritual counseling, and bereavement 

support.  Hospice services can be provided in a home, nursing home, 

assisted living facility, or dedicated facility. 

Common misunderstandings regarding hospice eligibility include beliefs 

that the patient must be actively dying and have a do not resuscitate 

order.  While most patients on hospice care have clear instructions to 
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decline heroic life-sustaining measures, this is not a prerequisite to receive 

hospice services. 

………. 

Although functional decline is involved in assessing prognosis, it is not a 

required criterion for hospice eligibility. 

Lack of family and caregiver assistance is not a requirement.  In fact, many 

hospice services are designed to provide support for families and 

caregivers. 

Patients should be included in all decisions as long as they have 

capacity.  In those lacking capacity, decisions regarding hospice care can 

be made using advanced planning directives or surrogate decision makers. 

 

INFORMED 
CONSENT 

The ethical dilemma of using newly deceased patients for training 

purposes involves weighing the conflicting considerations of respect for 

patient integrity with the need to train health care providers to perform 

lifesaving procedures.  The consensus of major medical organizations (eg, 

American Medical Association, American Heart Association's Emergency 

Cardiovascular Care Committee, Society for Academic Emergency 

Medicine) is that it is ethical for students to perform procedures for 

training purposes as long as the physician obtains permission from 

the family (or the patient prior to death) before the student performs the 

procedures. The training must occur as part of a structured training 

sequence and be performed under close supervision. 

If the patient's previously expressed consent is not documented and an 

appropriate family member cannot be found to grant permission, 

procedures for training purposes should not be performed.  Physicians 

should also be aware that approaching a family for permission to perform 

procedures shortly after a death may be overwhelming and distressing. 

………. 

It is not necessary for an autopsy or death certificate to be completed 

prior to performing a training procedure. 

Performing training procedures on newly deceased patients is considered 

ethical if the family (or the patient prior to death) has provided permission. 

Performing any procedure requires permission of the family (or the patient 

prior to death).  If permission is obtained, the procedure should be 

performed under direct supervision. 

 



223 
 

REFUSAL OF 
TREATMENT 

A patient presents with meningococcal meningitis, a highly contagious 

disease that can lead to devastating complications and outbreaks in the 

community.  Treatment involves isolation, intravenous antibiotics, and 

supportive care in an intensive care setting to monitor disease 

progression.  Physicians should first encourage the patient to voluntarily 

comply with treatment by fully explaining the illness, the need for 

isolation, and the risk he poses to himself and others.  The patient should 

also be educated about the potential harm he could cause if treated at 

home. 

A patient who does not comply voluntarily needs to be hospitalized 

against his/her wishes.  It is ethical for the physician to isolate a 

noncompliant patient until the patient no longer poses a risk.  This patient 

should be placed in an isolation room with droplet precautions until all his 

contacts receive prophylaxis.  His wife and children have already been 

exposed to the disease and will need prophylaxis with antibiotics (eg, 

rifampin, ciprofloxacin).  All other exposed close contacts (including 

medical staff) will need chemoprophylaxis. 

In general, adult patients with intact decision-making capacity have the 

right to refuse treatment, even if it would be life-saving.  However, 

protection of individual patient rights (patient autonomy) must be 

balanced with a physician's duty to protect the health of the public by 

mandating hospitalization and isolation of patients with a communicable 

disease. 

……….. 

The hospital ethics committee should be consulted when there is an 

ethical dilemma.  It is clear that this patient must be hospitalized to 

protect the health and welfare of others; the physician should proceed 

with hospitalization immediately. 

Notifying the patient's wife is necessary, but it is inappropriate to burden 

her with the responsibility of convincing him to accept hospitalization and 

treatment. 

A court order is not required in this situation.  The medical community has 

already agreed that it is imperative to isolate a patient with a 

communicable disease, even against his/her wishes. 

This is one of the rare instances in which patient autonomy should be 

overridden due to the grave risk posed to others. 
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AGAINST 
MEDICAL ADVICE 

(AMA) 
DISCHARGE 

Management of patients leaving AMA 

Assess decision-

making capacity 

Determine that the patient: 

• understands the proposed treatment (& 

alternatives, if applicable) 

• understands the risk of treatment refusal 

• demonstrates a reasoned basis for refusing 

treatment 

Provide options for 

continued care 

• Offer alternate treatment that is acceptable to the 

patient (as appropriate) 

• Offer to resume care if the patient reconsiders 

• Offer assistance with outpatient/follow-up care 

AMA = against medical advice. 

This patient has acute, right-sided infective endocarditis (IE) due to S 

aureus, possibly acquired from intravenous (IV) drug use.  Treatment of 

right-sided IE generally requires an extended course of parenteral 

antibiotics.  Although some patients with IE who show clinical 

improvement can be transitioned to outpatient therapy via placement of a 

venous access catheter, this strategy is problematic in patients with a 

history of IV drug use due to the potential for misuse of the catheter. 

According to principles of patient autonomy, adult patients have the right 

to both decline initiation of treatment and terminate 

treatment already underway.  In either case, the provider should advise 

the patient of the potential risks of refusing care but may not mandate 

that a competent patient submit to treatment. 

In cases in which a patient chooses to prematurely discontinue treatment 

(eg, leaving a hospital against medical advice [AMA]), the provider 

should ensure that the patient has been clearly informed of the risks of 

doing so.  If the patient still insists on discontinuing treatment, the 

principle of beneficence mandates that the provider continue to act in 

the patient's best interest.  Although the effectiveness of oral antibiotics 

for IE is not well studied, and oral antibiotics are likely inferior to 

parenteral therapy, oral therapy is not likely harmful or clearly futile and 

should be offered to this patient. 

………. 
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Patients terminating care AMA should be advised of the associated risks 

(with all such discussions documented in the patient chart) but do not 

need to sign a liability waiver.  Furthermore, such waivers do not absolve 

the provider of the legal obligation to advise appropriate care. 

In most cases, third-party payors will cover otherwise appropriate hospital 

care, even if the patient chooses to leave AMA.  Threatening financial 

consequences for leaving AMA is neither necessary nor appropriate. 

This patient is not acutely intoxicated and voices an understanding of the 

primary risks of refusing care.  He is therefore competent to make 

decisions regarding his care and may not be restrained against his will. 

 

MEDICAL ERRORS Handling the aftermath of a mistake made by a colleague can be awkward, 

especially when the patient's family is pressing for detailed 

information.  Nevertheless, it is the acting physician's obligation to discuss 

the essential truth with the patient in a tactful and concise manner.  The 

colleague is not available in this case.  Therefore, a brief and honest 

explanation should be provided to the patient with the understanding that 

a definitive answer will be available once the matter has been fully 

discussed with the colleague.  In the meantime, the patient has evidence 

of acute renal injury likely due to acute tubular necrosis (ATN), and 

appropriate therapy should be started to treat her acute condition. 

Physicians should consider admitting a mistake, especially under the 

following circumstances: 

• Actual patient harm 

• Clear or potential clinical significance 

• An unwanted treatment, device, or substance reaching the patient 

• An unanticipated outcome 

• An unexpected safety event 

…….. 

For a physician to evade responsibility by saying he/she is not the patient's 

regular physician is inappropriate.  The acting physician is obligated to 

provide care that is in the patient's best interest even if it could expose a 

mistake made by a colleague. 

Although it is true that intravenous hydration was not given prior to the 

procedure, it is important to get additional information from the regular 

physician before admitting this mistake.  There might be other reasons for 

not giving intravenous fluids.  Patients can still incur contrast-induced 

kidney injury despite all precautionary measures. 
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To say that the cause of this patient's condition may never be known could 

be dishonest, particularly since the sequence of events very likely has an 

explanation.  The acting physician has an obligation to tell the essential 

truth to the patient in a tactful but honest way.  However, the physician 

should fully discuss the matter with the colleague before providing specific 

details. 

The patient does have significant risk factors for ATN.  However, telling 

this patient and her family that acute ATN is a common complication of 

angiograms is dishonest.  This complication may have been avoided with 

adequate precautionary measures, such as hydration. 

 

Discontinuity is an unfortunate but unavoidable reality of hospital care, 

with multiple providers assuming responsibility for a patient's care at 

different times of the day.  The process of transferring responsibility for 

medical care is referred to as a patient handoff, with "signout" referring 

to the process of transmitting information about the patient and needed 

follow-up care.  Oversights and communication failures during the 

signout and handoff process have been linked to adverse clinical 

events in a range of hospital settings.  Omission of key information during 

handoffs often results in near-misses, avoidable escalations in care (eg, 

transfer to the intensive care unit), inefficiencies in care, and delays in 

diagnosis or treatment. 

……… 

Although high patient volume or acuity can increase the probability of 

medical errors, these are not the underlying reasons why medical errors 

occur. 

Although computerized handoffs have become part of electronic medical 

record systems, there is minimal evidence supporting their ability to 

improve handoff quality or patient outcomes. 

Increasing the level of detail in signout notes has not been found to 

improve error rates stemming from the patient signout process.  Overly 

detailed notes can often lead to difficulty in locating important 

information in emergencies or inability to see the "big picture." 

 

Medical errors resulting from communication failures between medical 

providers are most effectively addressed by implementing a systematic 

signout process that includes checklists to improve efficacy and 

accuracy.  Patient transfers should be conducted verbally and 

supplemented with an updated and clear written component.  Ideally, 

transfers should occur face to face (with minimal interruptions), but this 
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has not been found to be as effective as implementing systematic 

checklists as part of the signout procedure.  Essential components of an 

effective signout checklist include do not resuscitate/do not intubate 

status, hospital course and recent events, current condition, and 

anticipatory information (eg, "if the patient's mental status changes, check 

a blood gas and consider transfer back to ICU").  During the signout 

process, physicians should go through each of these categories 

systematically to ensure that no important information is missed. 

…… 

Although conducting signout with other team members could provide 

additional information or concerns about the patient, this would be 

impractical.  Interdisciplinary rounds would be a more appropriate setting 

for the whole team to discuss the patient at greater length, including 

discharge planning and follow-up care. 

Although physicians should designate an appropriate amount of time for 

patient signouts, increased time for patient transfers does not necessarily 

lead to improved signout quality or better outcomes. 

 

PHYSICIAN 
PATIENT 

COMMUNICATIO
N 

Counseling patients in clinical uncertainty 

Introduction 

• Establish rapport & express concern 

• Assess patient's knowledge & understanding of current facts 

Data review 

• Review established facts 

• Explain differential diagnosis (individualized) 

• Clearly state level of uncertainty 

Plan of care 

• Recommend plan to clarify diagnosis (eg, tests, specialty 

consultation) 

• Emphasize shared decision-making 

• Arrange for follow-up 

A patient with a significant smoking history has unexplained weight loss 

and a positive fecal occult blood test, which together suggest a possible 

malignancy in the colon.  This presentation warrants further evaluation 

with colonoscopy, which should be completed in a timely 

manner.  However, the patient's clinical features are not specific for 

malignancy, and there is significant uncertainty as to the cause of his 

symptoms. 

Counseling this patient should include a clear statement that his 

symptoms could represent a serious condition; the conversation need not 
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detail every possibility in the differential diagnosis, but the clinician's 

suspicion should be explained in a way that the individual patient can 

understand.  The clinician should also convey an appropriate sense 

of clinical uncertainty.  In this particular case, the level of uncertainty is 

high, which should be expressed to the patient.  The plan for diagnostic 

tests and subsequent follow-up should be as clear and specific as 

possible (eg, "I will call you with test results on Monday").  Finally, the 

patient should have adequate opportunity to ask questions and obtain 

clarification. 

………………….. 

Colonoscopy is routine for patients with a positive fecal occult blood 

test.  However, this statement does not explain why it is necessary or 

encourage shared decision-making. 

Expressing uncertainty is appropriate.  However, this statement is 

unnecessarily vague, and uncertainty alone does not justify invasive 

testing. 

Discussing life-changing conditions (eg, cancer, dementia) requires 

tact.  Although the possibility of serious disease should not be hidden 

from a patient, blunt and direct statements such as this can be alarming 

and are more appropriate when specific features (eg, lytic bone lesions, 

visible mass on CT) make a benign diagnosis unlikely.  This patient's 

symptoms are suspicious but highly nonspecific. 

Although this statement includes an appropriate expression of concern 

and support, it is unnecessarily alarming and does not lead to discussion 

of the necessary plan of care with the patient. 

 

Breaking bad news is one of the most difficult situations a physician will 

encounter.  A sensitive, patient-centered approach that is responsive to 

the patient's needs is preferred rather than expressing excessive sympathy 

or prematurely suggesting treatment options.  An important first stepis 

to find out how much the patient already knows and what the patient 

believes about his or her condition.  This patient has a previous diagnosis 

of breast cancer, but to what extent she has been informed or understands 

her risk for metastatic disease is unclear.  First listening to how the patient 

discusses her condition and fears will help the physician phrase the 

information accordingly.  The physician can then communicate his or her 

suspicions and concerns in an empathic manner using language that is 

understandable to the patient, considering any religious or cultural issues, 

and adjusting the level of detail according to how much the patient wants 

to know. 
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Let the patient ask questions but do not overload him or her with too 

much information.  Information may need to be repeated later after the 

emotion of the situation has been absorbed.  Although each situation is 

different and the physician's response should be guided by the patient, a 

protocol such as SPIKES can be used for general guidance. 

SPIKES protocol for delivering serious news 

Set the 

stage 

• Arrange for a private, comfortable setting 

• Introduce patient/family & team members 

• Maintain eye contact & sit at the same level 

• Schedule appropriate time interval & minimize interruptions 

Perception 

• Use open-ended questions to assess the patient's/family's 

perception of the medical situation 

Invitation 

• Ask patient/family how much information they would like to 

know 

• Remain cognizant of cultural, educational & religious issues 

Knowledge 

• Warn the patient/family that serious news is coming 

• Speak in simple & straightforward terms 

• Stop & check for understanding 

Empathy 

• Express understanding & give support when responding to 

emotions 

Summary & 

strategy 

• Summarize & create follow-through plan, including end-of-life 

discussions if applicable 

………. 

Immediately stating the likely diagnosis without any preparation or 

assessment of this patient's perception is not an optimal way to begin the 

discussion.  Using simpler vocabulary rather than medical terms such as 

"metastatic disease" may also be preferable. 

Physicians should generally determine how much the patient wants to 

know.  However, beginning the discussion this way suggests bad news and 

would likely raise this patient's anxiety level, especially if she has not 

considered metastases as a possibility. 

This approach delivers the news abruptly and then expresses excessive 

sympathy without allowing this patient to express her own emotions.  This 
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approach can engender hopelessness and hinder appropriate information 

exchange. 

Stating that this patient likely has cancer in her back and then jumping 

straight to treatment options is insensitive and premature.  The physician 

should pause after delivering bad news and allow the patient to express 

emotion and ask questions. 

 

Stages of change model 

Stage 
Motivational 

interviewing 

Precontemplation 

Not ready to 

change: patient does 

not acknowledge 

negative 

consequences 

• Encourage patient to evaluate 

consequences of current 

behavior 

• Explain & personalize the risk 

• Recommending action is 

premature 

Contemplation 

Thinking of 

changing: patient 

acknowledges 

consequences but is 

ambivalent 

• Encourage evaluation of pros 

& cons of behavior change 

• Promote new, positive 

behaviors 

Preparation 

Ready to 

change: patient 

decides to change 

• Encourage small initial steps 

• Reinforce positive outcome 

expectations  

Action 

Making 

change: patient 

makes specific, overt 

changes 

• Help identify appropriate 

change strategies & enlist 

social support 

• Promote self-efficacy for 

dealing with obstacles 

Maintenance 

Changes 

integrated into 

patient’s life; focus 

on relapse 

prevention 

• Follow-up support; reinforce 

intrinsic rewards 

• Develop relapse prevention 

strategies 

Identification 

Behavior is 

automatic: changes 

incorporated into 

sense of self 

• Praise changes 
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The psychotherapeutic technique of motivational interviewing is used to 

encourage patients to change maladaptive behaviors.  Interventions are 

geared to the patient's stage of readiness to change.  Elements include a 

nonjudgmental stance focusing on the patient's intrinsic motivation to 

change, acknowledging ambivalence and resistance to change, and 

supporting the patient's autonomy and efforts to take responsibility. 

This patient has recurrent alcoholic pancreatitis and has failed previous 

attempts at inpatient alcohol rehabilitation, but he is willing to consider 

outpatient therapy (contemplation stage).  Appropriate steps at this 

point would be to explain how referral for outpatient treatment might 

work, discuss the pros and cons of outpatient treatment compared to 

inpatient treatment, and assess the patient's conviction (understanding of 

the importance of change) and confidence (self-perceived ability to 

change).  The physician should allow the patient time to consider all 

options and should also arrange follow-up for planning the next steps in 

treatment. 

…….. 

A basic discussion of disease processes and complications can provide 

motivation for change and is most appropriate for a patient in the 

precontemplation stage.  However, this patient acknowledges that change 

is needed and is willing to consider at least some treatment 

options.  Continued emphasis on consequences from lack of change is 

likely only to promote anxiety and frustration. 

These statements do not acknowledge patient autonomy.  Even if the 

physician is certain that inpatient treatment would benefit the patient, a 

better understanding of the patient's perspective is needed before 

pushing him to do what he does not want.  Making arrangements to 

schedule an appointment with a treatment program before the patient is 

agreeable may diminish his commitment to treatment.  Such actions are 

more appropriate for a patient in a preparation stage who can collaborate 

with the physician and take some responsibility for treatment. 

It is important to convey to all patients, in all stages of change, that their 

physician is committed to their benefit and is willing to help.  However, 

this patient's willingness to consider treatment options shows that he 

takes his condition seriously, and this statement would likely be seen as 

condescending. 
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Reducing antibiotic use in URI & acute bronchitis 

Patient 

assessment 

• Careful history & examination to rule out pneumonia & 

other serious illnesses 

• Patient's understanding of causes & natural history of 

illness 

Patient 

education 

• Explain expected duration & self-limited course of illness 

• Explain potential harm & lack of efficacy of antibiotics 

• Refer to infection as a "cold" or "chest cold" 

Management 

• Symptomatic treatment: OTC (eg, guaifenesin, tea with 

honey) & prescription (eg, benzonatate) options 

• Consider delayed antibiotic prescription (ie, prescription to 

be filled only if no improvement occurs after 

predetermined time) 

OTC = over-the-counter; URI = upper respiratory infection. 

In the setting of upper respiratory infection (eg, rhinitis, pharyngitis), 

cough is common and can be caused by postnasal drip, pharyngeal 

irritation, or extension of infection into the lower respiratory tract 

(ie, acute bronchitis).  In the absence of manifestations of pneumonia (eg, 

focal lung findings, egophony, tachycardia, fever), this is not a concerning 

symptom and may linger for days to weeks.  Upper respiratory infection 

and bronchitis are self-limited conditions usually caused by viruses (eg, 

parainfluenza, rhinovirus).  Antibiotics do not reduce the duration or 

severity of symptoms.  Nevertheless, patients frequently erroneously 

receive antibiotics (eg, azithromycin), a pattern reinforced by the 

observation that symptoms improve after taking them (as would be 

expected regardless). 

Several communication strategies can reduce antibiotic prescriptions for 

viral infections: 

• The clinician should express awareness of the patients' symptoms 

and concern for their well-being.  

• The clinician should also probe patients' understanding of the 

illness and its self-limited nature, providing specific education.  

• Referring to acute bronchitis as a "cold" or "chest cold" can 

sometimes alleviate concern about having an infection requiring 

antibiotics.  

• The clinician should also clarify that antibiotics have risks and 

adverse effects.  
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………… 

This statement may be taken as patronizing, especially in the absence of 

meaningful action or education.  The patient's comments show that 

specific education is needed. 

This statement evades discussions about the lack of utility of antibiotics in 

viral bronchitis and is likely to lead to confusion regarding which infections 

require antibiotics (eg, pneumonia) and which do not (eg, 

bronchitis).  Although the physician does not have prior medical records, it 

is unlikely that the patient's prior episodes of bronchitis truly required 

antibiotics. 

This statement could be taken as denigrating the prior provider; such 

statements are rarely helpful and promote distrust of all providers.  In 

addition, this response concludes with a reference to expert opinion, 

which is less effective than an educational approach. 

Sputum color (eg, green, yellow, gray) suggests respiratory epithelial cell 

desquamation but does not specifically indicate a bacterial 

pathogen.  Conversely, no specific conclusions can be drawn regarding 

etiology in a patient with clear sputum.  This statement may lead to further 

patient misunderstanding. 

 

PROFFESSIONAL 
CONDUCT 

A physician is faced with a patient who inappropriately demands to be 

seen after hours for a non-urgent concern.  A stable patient who fails to 

arrive at the appointed time should be advised to reschedule the 

appointment; the physician is under no obligation to immediately see this 

patient.  Performing an examination after hours is inappropriate and 

reinforces the patient's sense of entitlement and poor 

boundaries.  Acquiescing to the patient's demands would only encourage 

similar behavior in the future and create further tension in the physician-

patient relationship due to the patient's lack of respect for the physician's 

time. 

The most appropriate response is to calmly set limits and establish clear 

professional boundaries.  The physician should explain in a polite yet 

firm tone that the examination will be deferred until the next day because 

the condition is not an emergency. 

………… 

This response suggests that the patient's behavior is appropriate and 

offers an excuse not to see the patient rather than explaining that non-

emergency concerns can wait. 
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These responses set limits but are dismissive of the patient's concerns.  It 

is better to acknowledge the concerns but explain that non-urgent issues 

are addressed during regular office hours. 

Recommending that the patient go to the emergency department for a 

non-urgent condition is inappropriate and places an unnecessary burden 

on emergency services. 

 

It is important to maintain a professional conduct when dealing with 

patients of all types, ranging from hostile to seductive.  Several actions 

suggest that this patient could have boundary issues.  These include: 

• Arrival at unscheduled times and/or at closing time (when others 

are less likely to be available) 

• Insistence on seeing the same physician for each visit (for mild 

conditions) and in private 

• Frequent return visits for nonspecific complaints 

• Health complaints that necessitate examination of private areas or 

undressing, despite recent normal findings 

To maintain a therapeutic distance, the physician should have the 

receptionist politely inform the woman that patients are seen only when 

they have scheduled appointments during normal office hours and with 

the presence of another staff member. 

……. 

Having an unscheduled appointment with the patient under these 

circumstances would only blur the doctor-patient relationship 

boundary.  Instead, the physician should maintain a professional 

demeanor and discuss the patient's medical concerns during a scheduled 

appointment. 

Although the patient has inappropriate expectations, the situation does 

not appear to involve imminent concern for impending violence or 

escalation of her demands.  Thus, contacting security is not likely to be 

necessary. 

The correct approach, even for seductive patients, is to provide the 

required medical care in a professional manner.  This is not an emergency, 

so having the patient return for a scheduled visit, as opposed to telling her 

she is not to come back, would be appropriate. 

It is the end of the work day, and there is likely no need for the partner to 

take any immediate action.  Thus, transferring care is not indicated. 
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Physicians should exercise caution when accepting gifts from external 

parties, such as pharmaceutical and medical device companies, that have a 

direct interest in a medical practice.  These gifts can influence a 

physician's prescriptions or practices, even on a subconscious level. 

To safeguard patients and preserve the reputation of doctors, the 

American Medical Association (AMA) guidelines (Opinion 8.061 - Gifts to 

Physicians from Industry) suggest accepting nonmonetary gifts from 

interested parties only if the gifts directly benefit patient care and are 

of small monetary value (eg, unbiased educational materials, drug 

samples).  No gifts of cash or high value, or with implied reciprocity, 

should be accepted.  The flash drive, although not of high monetary value, 

does not directly benefit patient care and should not be accepted. 

……….. 

According to AMA guidelines, nonmonetary gifts may be accepted if they 

directly benefit patients and are not of high value.  Some physicians have 

decided that accepting any gift from the pharmaceutical industry, 

regardless of monetary value or alleged purpose, is against their personal 

ethics. 

Even when physicians do not consciously believe they are being unduly 

influenced, a gift can affect self-judgment in subtle or subconscious ways 

and may inadvertently cause harm to patients.  Acceptance of any gift 

should be considered with caution. 

Even if the flash drive is for only personal use, it may still influence practice 

and it does not directly benefit patient care.  Displaying the drive may also 

promote pharmaceutical marketing. 

 

A patient is irritable, angry, and verbally abusive to the resident 

physician.  Although the immediate cause of her anger is unclear, her 

complicated medical course, general discomfort and pain, and probable 

disappointment that her daughter did not visit are likely contributing to 

her distress.  Although the situation is challenging, it is the physician's 

responsibility to be nondefensive, defuse the patient's anger, and attempt 

to preserve the physician-patient relationship. Acknowledging the 

patient's distress, remaining nondefensive, and asking open-ended 

questions regarding what is upsetting the patient are the best means of 

establishing an open dialogue.  Professionalism should be maintained at 

all times, and the physician should not retaliate with defensive or negative 

comments, which will only worsen the situation. 

…….. 
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Reminding the patient that she is in a teaching hospital and mentioning a 

lack of experience will likely further anger her and provide her with 

additional opportunities to criticize the resident. 

Although patients have the right to file a complaint if dissatisfied with 

their care, suggesting this approach in a situation where there is no 

evidence of poor treatment is inappropriate and does nothing to resolve 

the issue or improve the physician-patient relationship. 

Although the patient's disappointment that her daughter did not visit may 

be a contributing factor, it is inappropriate to assume this is the reason for 

her distress; this premature interpretation is likely to further aggravate the 

patient. 

The best initial approach is to acknowledge the patient's distress and ask 

an open-ended question.  It is likely that this situation can be resolved by 

the resident without involving the attending physician. 

Although this patient's cooperation is necessary to complete the physical 

examination and make a diagnosis, her anger should be addressed first to 

facilitate her cooperation. 

 

INTIMATE 
PARTNER 
VIOLENCE 

Physicians should be alert to clues suggesting physical abuse as patients 

may not always report such incidents spontaneously.  Multiple bruises, 

recurrent fractures, or repeated visits to the physician for unexplained 

injuries are all signs of possible abuse.  In cases of possible abuse, the 

physician must be able to conduct an effective patient interview to provide 

proper care, ensure patient safety, and fulfill legal reporting requirements. 

The initial statement in such cases should be made tactfully and take into 

account the patient's personality, emotional state, socioeconomic and 

cultural background, and the broader physician-patient relationship. 

Open-ended questions and general statements of observation usually 

provide the best introduction to such a discussion and allow patients to 

discuss the issues in their own words.  Acknowledging the patient's 

feelings and/or encouraging further dialogue about the bruises would be 

good starting points. 

……….. 

Patients who are victims of abuse may have significant associated 

emotional symptoms, whether as a result of the abuse itself, from pre-

existing affective illness, or from concurrent substance abuse.  However, 

the physician should first gain an understanding of the abuse situation 

and then ensure immediate patient safety.  Once immediate safety has 
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been addressed, the physician and patient can discuss what steps may be 

taken to address concurrent affective symptoms. 

At some point in the conversation, the physician should discuss a safety 

plan with the patient.  However, before making specific recommendations, 

it is necessary to understand the nature of the possible abuse and explore 

what options she may have already considered. 

Advising the patient to consider reporting the incident to the police may 

be appropriate in cases of suspected abuse, but this is not a good opening 

statement.  The prospect of filing charges may frighten the patient into 

denying the abuse and discourage a more thorough discussion of the 

issue. 

Although the physician may suspect abuse, it is important not to make 

unfounded assumptions.  The possibility of abuse should be explored in 

an open and caring conversation with the patient.  Value judgments, if 

any, should originate from the patient rather than the physician. 

 

COMPLEMENTAR
Y AND 

ALTERNATIVE 
MEDICINE (CAM) 

Patients are increasingly interested in complementary and alternative 

medicine (CAM), and physicians must be prepared to discuss CAM 

modalities with them and integrate treatments that have demonstrated 

safety and efficacy.  The initial response to a patient who requests an 

alternative approach is to explore the reasons for requesting a different 

treatment. 

This patient may be dissatisfied or have concerns about the quality of 

current care.  She may be experiencing bothersome medication side 

effects of which the physician is unaware.  Once the patient's reasons are 

clarified, the physician can discuss the risks and benefits of the proposed 

CAM treatment in addition to suggesting modifications to the current 

treatment regimen that may address her concerns. 

………. 

“Acupuncture is definitely something we can try; alternative 

treatments can be very beneficial “:This response enthusiastically 

endorses the patient's request for acupuncture without first understanding 

what is prompting her request.  In addition, it makes a general statement 

about the benefits of CAM that is inaccurate in her case given the lack of 

evidence for acupuncture in rheumatoid arthritis and the risks of 

discontinuing the current treatments. 

“Acupuncture should not be used as it has not demonstrated 

efficacy for rheumatoid arthritis”: Although studies have not 

demonstrated acupuncture's efficacy for rheumatoid arthritis, this 
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response rejects the patient's suggestion outright without first exploring 

the reasons for her request.  The risks and benefits of the proposed 

treatment can be discussed after the physician has gained a better 

understanding of the patient's perspective. 

“I am concerned that your condition will worsen rapidly if you stop 

your medications.”: Warning the patient about the risks of stopping her 

current treatment regimen is dismissive of her request and likely to 

damage the physician-patient relationship.  The first step is to understand 

why she is requesting a change in her treatment.  The risks of stopping her 

current medications can be addressed at a later point. 

“I am not familiar with acupuncture but can refer you to a clinician 

experienced in the procedure.”: It would be premature to refer the 

patient for acupuncture without first understanding the reasons behind 

her request. 

 

OBESITY 
Behavioral interventions for weight loss 

Stimulus 

control 

• Maintain stocks of easy-to-prepare, healthy foods 

• Store healthy foods in prominent locations 

• Limit stocks of less healthy foods 

Physical 

activity 

• Moderate-to-intense aerobic exercise 

• Resistance/strength training 

• Lifestyle activity (eg, take stairs, reduce sitting time) 

Self-

monitoring 

Regular documentation of: 

• Weight 

• Food intake 

• Exercise 

Accountability

/follow-up 

• Provider visits, phone calls, Internet contacts 

• Group participation sessions 

This patient is overweight (ie, BMI 25-29.9 kg/m2) and has been gradually 

gaining weight over the years.  During this time, she has been 

unsuccessful in losing weight using various diet programs.  A number of 

weight-loss diet programs (eg, low-fat, low-carbohydrate, blended low-

calorie) have proved to be effective in clinical trials, but application by 

individual patients is commonly met with inconsistent success. 
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Regardless of the specific diet chosen, successful weight loss can be 

enhanced by incorporating behavioral strategies into the overall 

program.  In particular, detailed self-monitoring of dietary 

intake, exercise, and daily weight is associated with increased 

success rates.  Self-monitoring is also associated with greater long-term 

maintenance of weight loss.  Although some patients fear that daily 

weighings may lead to frustration and less weight loss, most studies have 

not found this effect in practice. 

………. 

Overweight and obese (BMI ≥30 kg/m2) patients commonly experience 

weight gain beginning in their 20s, regardless of marital status or 

childbearing.  Although this patient's weight gain began after marriage, 

there is otherwise no indication that family stress is the cause of it. 

Exercise should be included in a broader weight loss program because it is 

associated with greater weight loss and better long-term 

maintenance.  However, exercise alone is not generally effective for weight 

loss. 

Weight-loss medications are recommended for patients in whom 

conservative measures have failed and whose BMI is ≥30 kg/m2 or ≥27 

kg/m2 with additional weight-related conditions (eg, diabetes 

mellitus).  However, the costs and potential adverse effects of these 

medications are not typically justified for otherwise healthy, overweight 

patients. 

Screening for secondary causes of weight gain (eg, hypothyroidism) and 

weight-related complications (eg, diabetes mellitus, hyperlipidemia) 

should be considered for overweight and obese patients.  However, most 

overweight patients have normal thyroid function and should not be given 

false hope that they have an easily correctable condition in the absence of 

additional clinical signs. 

 

INFLUENZA To allow a patient to make an optimal informed decision regarding a 

recommended intervention, the clinician should respectfully provide 

patient education, including a balanced assessment of the intervention 

and a realistic presentation of likely benefits, risks, and 

limitations.  Giving an accurate and thorough explanation to the patient 

can reinforce patient autonomy and improve patient decision-making. 

This patient with asthma and type 1 diabetes is at particularly high risk for 

influenza and related complications and should be strongly encouraged to 

receive influenza vaccination.  However, he has experienced previous 

apparent vaccine failure, which has discouraged him from accepting future 
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vaccination.  In this case, the patient's past illness could have been due to 

a different flulike infection, which would not represent true vaccine 

failure.  In addition, there may be differences between the strains in the 

vaccine and those in circulation.  Even if the patient acquired influenza 

despite vaccination in a prior flu season, he is still likely to benefit from 

seasonal influenza vaccination because it reduces both the risk of infection 

and the severity of illness. 

…… 

Using scare tactics or quoting worst-case scenarios, even if factually 

correct, does not truly give the patient a fair or balanced assessment of 

the benefits of vaccination.  Such an approach undermines, rather than 

supports, patient autonomy. 

Although accepting the patient's decision without any discussion seems to 

respect patient autonomy in a superficial sense, it does not provide the 

relevant information the patient needs to make an informed decision. 

A simple reiteration of the clinician's initial rationale for recommending 

vaccination does not provide the patient with any additional information 

to facilitate decision-making. 

During influenza outbreaks, oseltamivir can be given prophylactically to 

exposed, high-risk patients (eg, patients in skilled nursing facilities, family 

members of confirmed cases).  In such situations, it is administered in 

short courses, not through the whole season. 
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GENERAL PRINCIPLES 
BREAST CANCER 

US Preventive Services Task Force screening 

recommendations1 

Disease Age 
Test & 

interval 

Abdominal 

aortic 

aneurysm 

(AAA) 

Men age 65-75 who ever smoked 

Abdominal 

ultrasound: 

1 time 

Breast 

cancer 
Women 50-74 

Mammogram: 

every 2 years 

Cervical 

cancer 
Women 21-65 

Pap smear: 

every 3 years2 

Colon 

cancer 
Adults 50-75 

FOBT or FIT: 

yearly or colonosco

py every 10 years 

Hepatitis C Adults born 1945-1965 

Anti-HCV antibody: 

1 time 

HIV Adults 15-65 

HIV antibody 

screen: 

1 time 

Lung cancer 

Adults 55-80, ≥30-pack-

year smoking, current smoker, or quit in 

last 15 years 

Low-dose CT scan: 

 every year 

Osteoporosi

s 
Women 65+ 

DEXA: 

interval uncertain 

1 For individuals at average risk unless otherwise noted. 

2 Women age 30-65 may substitute screening with high-risk human papillomavirus 

testing, with or without Pap smear. 

DEXA = dual energy x-ray absorptiometry; FIT = fecal immunochemical test; FOBT = 

fecal occult blood test; HCV = hepatitis C virus. 
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The US Preventive Services Task Force (USPSTF) recommends biennial 

(every 2 years) screening mammography for women age 50-

74.  Screening mammography for women age 40-49 is recommended by 

some experts but should be individualized because the prevalence of 

breast cancer is lower and the rate of false-positive results are higher in 

this age group.  Screening mammography for women age ≥75 is poorly 

studied and not routinely recommended, although it can be considered on 

an individual basis for healthy women. 

Some experts recommend annual, rather than biennial, breast cancer 

screening; current evidence suggests there may be a small decrease in 

breast cancer mortality with annual screening, but this benefit is offset 

by a significant increase in overdiagnosis and unnecessary invasive 

procedures.  Other breast cancer screening tests, including 

breast MRI, ultrasound, and BRCA genetic testing, are not currently 

recommended for women at average risk. 

…….. 

Screening for lung cancer with annual low-dose CT scan is recommended 

for individuals age 55-80 who have a ≥30-pack-year smoking history and 

currently smoke or have quit within the last 15 years.  However, screening 

CT is not recommended for nonsmokers.  Chest x-ray is not recommended 

for screening in any patient group because it has low sensitivity and 

specificity for detecting early-stage cancers that are amenable to 

treatment. 

Patients should be offered screening for colon cancer from age 50-75 

(some guidelines recommend starting at a younger age [eg, 45]).  Primary 

options include annual fecal occult blood testing or colonoscopy every 10 

years; alternate strategies include yearly 

fecal immunochemical testing or CT colonography every 5 years.  This 

patient has had a colonoscopy within 10 years; therefore, additional 

screening is not indicated at this time. 

A resting ECG is often performed as part of a one-time "Welcome to 

Medicare" visit at age 65.  However, for patients at average risk, screening 

ECG can lead to overdiagnosis and overtreatment (including unnecessary 

invasive procedures) and is not recommended. 

Many experts advise screening for lipid disorders in individuals at average 

risk beginning at age 35 in men and 45 in women (although development 

of consensus guidelines is hampered by a lack of randomized screening 

trials).  The ideal interval is under debate, but a 5-yearinterval is most 
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commonly recommended and there is likely little benefit from more 

frequent testing in patients at average risk. 

Cervical cytology (ie, Pap test) screening is recommended every 3 years for 

women age 21-65.  Women age 30-65 may substitutehigh-risk human 

papillomavirus testing every 5 years, with or without cytology.  However, 

the incidence of cervical cancer declines after age 50,and screening can be 

discontinued after age 65 if the patient has had adequate screening with 

no malignant or premalignant findings. 

 
LYMPHEDEMA 

Chronic lymphedema 

Etiology 

• Physical disruption of lymphatic drainage 

o Lymphadenectomy, radiation 

o Malignant obstruction 

o Chronic inflammation (eg, recurrent cellulitis) 

o Parasitic infection (eg, filariasis) 

o Congenital (eg, Turner syndrome) 

Clinical 

presentation 

• Swelling, heaviness, discomfort 

• Early: soft skin, pitting edema 

• Late: firm, dry & thickened skin; nonpitting edema 

Treatment 

• Weight loss, limb elevation 

• Compression bandages & physiotherapy 

• Diuretics contraindicated 

This patient most likely has chronic lymphedema of the left 

leg.  Lymphedema most commonly results from an acquired disruption of 

the lymphatic system that leads to accumulation of lymphatic fluid in the 

interstitium.  Common causes include malignancy and its treatment (eg, 

radiation, lymph node dissection), chronic inflammation (eg, recurrent 

cellulitis, connective tissue disease), and severe chronic venous 

insufficiency.  Obesity is often a strong contributing factor. 
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Chronic lymphedema typically presents with pain, swelling, and heaviness 

in one or more extremities.  Patients with 

early disease usually demonstrate soft skin 

with pitting edema. However, progressive 

deposition of subcutaneous collagen and 

adipose tissue occurs, leading to later 

development of firm, thickened 

skin and nonpitting edema.  In advanced 

cases, the skin may develop a warty 

appearance.  Inability to lift the skin on the 

dorsum of the second toe (positive 

Stemmer sign) is highly specific for 

lymphedema. 

The diagnosis is usually based 

on clinical presentation, but imaging (eg, 

duplex ultrasound) may be useful in some 

cases.  Treatment is challenging and may 

involve weight loss, limb elevation, 

compression bandages, and physiotherapy 

(eg, lymphatic drainage by massage). 

………. 

Severe albuminuria (eg, diabetic nephropathy) can lead to peripheral 

edema due to low oncotic pressure of the blood, and increased central 

venous pressure (eg, heart failure) can lead to lower extremity edema due 

to elevated hydrostatic pressure in the deep veins of the 

legs.  Lymphedema, evidenced by thick skin and a positive Stemmer sign, 

is not typical in either setting. 

Systemic sclerosis often leads to peripheral edema due to inflammatory 

disruption of blood vessel walls; lymphedema due to inflammatory 

disruption of lymphatics can occur but is less common.  If systemic 

sclerosis were present in this patient, other suggestive features(eg, 

sclerodactyly, Raynaud phenomenon) would be expected. 

Venous valve incompetence is the major cause of lower extremity edema 

due to chronic venous insufficiency.  When severe, lymphedema may 

occur due to lymphatic obstruction.  However, this patient's unilateral 

symptoms and history of recurrent cellulitis make venous valve 

incompetence an unlikely underlying cause. 
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INFECTIOUS DISEASES - cont’d 
IMMUNIZATIONS 

 

A patient has clinical features consistent with cirrhosis along with risk 

factors for chronic liver disease (alcohol abuse).  Patients with chronic liver 

disease require immunizations similar to the general population as well as 

additional disease-specific vaccines. 

Influenza vaccine is recommended annually in all adults.  The 

intramuscular inactivated influenza vaccine appears to be more effective 

than the live attenuated intranasal vaccine and is preferred. 

All adults should receive the tetanus-diphtheria toxoid booster (Td) 

vaccine every 10 years.  Adults should also receive the tetanus-

diphtheria-acellular pertussis (Tdap) vaccine as a one-time dose in place 

of Td.  If a patient has not received Tdap as an adult, or if the prior vaccine 

history is unknown, the US Centers for Disease Control and Prevention 

(CDC) recommends that Tdap be given, followed by Td every 10 years 

thereafter.  This patient is not confirmed to have had Tdap and would 

need the one-time dose before resuming Td every 10 years. 

Sequential vaccination with the 13-valent pneumococcal conjugate 

vaccine (PCV13) followed (at a later time) by the 23-valent pneumococcal 

polysaccharide vaccine (PPSV23) is recommended for all adults age >65 



246 
 

and for those age <65 with certain very high-risk comorbid 

conditions(eg, cerebrospinal fluid leaks, sickle cell disease, cochlear 

implants, congenital or acquired 

asplenia, immunocompromised patients).  For adults age <65 with other 

chronic medical conditions that increase the risk of invasive pneumococcal 

disease (eg, heart or lung disease, diabetes, smoking, chronic liver 

disease), PPSV23 alone is recommended, followed by sequential PCV13 

and PPSV23 at age 65. 

Patients with chronic liver disease who contract viral hepatitis are at 

increased risk for complications.  For this reason, they should 

receive vaccination against hepatitis A and B unless they have 

documented evidence of immunity.  The hepatitis A vaccine (HAV) is given 

as a series of 2 doses, and the hepatitis B vaccine (HBV) in 3 

doses.  Because this patient's hepatitis serologies do not indicate 

immunity, HAV and HBV vaccines should be administered. 

 
TINEA 

Risk factors for cellulitis 

Immune 

suppression 

• DM 

• HIV infection 

• Chronic glucocorticoid therapy 

Breaches in 

skin barrier 

• Dry skin 

• Chronic inflammation (eg, eczema, radiation therapy) 

• Chronic wounds (eg, pressure ulcer, venous ulcer) 

• Dermatophyte infection (eg, tinea pedis) 

Chronic edema 

• Postsurgical lymphedema (eg, lymph node dissection) 

• Chronic venous insufficiency 

• Congestive heart failure, chronic kidney disease 

• Prior cellulitis with lymphatic scarring 

Other 
• Obesity 
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A patient with erythema, warmth, and swelling of the foot associated with 

fever and lymphadenopathy 

has cellulitis, a bacterial 

infection that involves the deep 

dermis or subcutaneous 

fat.  Cellulitis typically occurs 

when gram-positive skin 

flora (eg, beta-

hemolytic Streptococcus 

[BHS], S aureus) gain access to 

the subcutaneous space via 

breaks in the skin 

(eg, trauma, insect bites, preexisting skin infection). 

This patient with chronic interdigital pruritus and skin flaking likely 

developed cellulitis as a complication of tinea pedis (TP), a 

dermatophyte infection most commonly caused by Trichophyton 

rubrum.  TP is one of the most common risk factors for lower extremity 

cellulitis.  Dermatophytes are generally noninvasive but 

cause fissuring, erosions, and ulceration that allow bacterial entry into 

the tissue, particularly when the feet are chronically wet or occluded (eg, 

by nonbreathable footwear, as in this patient who wears rubber 

shoes).  Patients with immunosuppression (eg, uncontrolled diabetes) are 

at particularly high risk of developing both severe TP and secondary 

cellulitis. 

……… 

Acute allergic contact dermatitis (ACD) presents with erythematous 

plaques, often associated with vesicle formation, oozing, or 

crusting. Itching is typically intense.  However, diffuse redness, pain, and 

fever are more typical of cellulitis, and this patient's rubber footwear 

would likely cause bilateral symptoms. 
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Deep venous thrombosis can present with lower extremity pain, swelling, 

and occasionally erythema and fever.  However, the swelling and erythema 

typically involve the posterior leg or calf, rather than being isolated to the 

dorsum of the foot (as in this 

patient), and regional 

lymphadenopathy is more 

consistent with cellulitis. 

 Immune complications of 

TP include local or remote 

vesicular or bullous skin 

reactions. 

Lymphatic invasion and 

obstruction is common in some fungal infections (eg, sporotrichosis) but 

uncommon in TP.  The regional adenopathy noted in this patient is a 

common finding in cellulitis. 

 
URINARY TRACT 
INFECTION (UTI) 

A patient's presentation is consistent with uncomplicated 

pyelonephritis.  Patients with uncomplicated pyelonephritis usually 

develop symptoms of cystitis (dysuria, frequency, urgency, suprapubic 

pain, and/or hematuria) along with flank pain, abdominal or pelvic pain, 

nausea, vomiting, fever(>38 C), or 

costovertebral angle tenderness.  Bacteria typically ascend the bladder, 

invade the ureters, and can enter the bloodstream to cause Gram-negative 

sepsis.  Patients should have urine culture and receive empiric oral 

antibiotics against Gram-negative organisms (eg, fluoroquinolone). 

Hypotensive patients require hospitalization and blood cultures to 

determine the causative organism, evaluate for bacteremia, and check for 

drug-resistant organisms.  These patients also need aggressive 

resuscitation with intravenous fluids and empiric intravenous 

antibiotics. Uncomplicated pyelonephritis does not require routine 

urological imaging (eg, CT of abdomen/pelvis), especially if the patient is 

improving clinically (Choices B and C).  Imaging is typically reserved for 

patients with persistent clinical symptoms despite 48-72 hours of 

therapy, history of nephrolithiasis, or unusual urinary findings (eg, gross 

hematuria, suspicion for urinary obstruction). 

Complicated pyelonephritis involves progression of the initial 

pyelonephritis to renal corticomedullary abscess, perinephric abscess, 

emphysematous pyelonephritis, or papillary necrosis. Patients can develop 

sepsis with multiorgan failure, shock, and renal failure. Complicated 

pyelonephritis occurs more commonly in patients with conditions such 

as diabetes, kidney stones, immunosuppression, or other anatomic 
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abnormalities of the urinary tract.  These patients usually require 

imaging to evaluate for these complications, urological evaluation, and 

prompt therapy (medical/surgical). 

……… 

Positive blood cultures are commonly seen in uncomplicated 

pyelonephritis.  Urine cultures can also identify the offending bacteria and 

help change or narrow the antibiotic coverage.  However, imaging is 

indicated only in patients who do not improve with empiric antibiotics. 

 
PROGRESSIVE 
MULTIFOCAL 

LEUKOENCEPHAL
OPATHY (PML) 

Progressive multifocal leukoencephalopathy 

(PML) 

Epidemiology 

• JC virus reactivation 

• Severe immunosuppression (eg, untreated AIDS) 

Manifestations 

• Slowly progressive 

• Confusion, paresis, ataxia, seizure 

Diagnosis 

• MRI of the brain: asymmetric white matter lesions; no 

enhancement/edema 

• Lumbar puncture: CSF PCR positive for JC virus 

• Brain biopsy (rarely needed) 

Treatment 

• Often fatal 

• If HIV positive: antiretroviral therapy 

CSF = cerebrospinal fluid; PCR = polymerase chain reaction. 

A patient with untreated AIDS has progressive neurologic symptoms and 

imaging evidence of nonenhancing, asymmetric white matter lesions, 

raising strong suspicion for progressive, multifocal 

leukoencephalopathy (PML), a life-threatening neurologic disease caused 

by the reactivation of JC virus. 

JC virus is usually acquired in childhood and lies dormant in the kidneys 

and lymphoid tissue; most individuals remain asymptomatic.  However, 

those with severe immunocompromise (eg, AIDS with CD4 count 

<200/mm3) are at risk for reactivation.  Reactivated virus spreads to the 

CNS and lyses oligodendrocytes, causing white matter demyelination. 

Symptoms include altered mental status, motor deficits, ataxia, and vision 

abnormalities (eg, diplopia).  CT of the brain with contrast usually reveals 
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asymmetric, nonenhancing, hypodense white matter lesions with no 

surrounding edema.  Diagnosis requires lumbar puncture with cerebral 

spinal fluid evidence of JC virus (by polymerase chain reaction).  Brain 

biopsy is rarely required.  There is no specific treatment for PML, but 

initiation of antiretroviral therapy (ART; in patients with AIDS) can 

sometimes prevent progression and death.  However, most patients have 

long-term neurologic sequalae. 

…….. 

Cerebral toxoplasmosis is the most common CNS infection in patients with 

untreated AIDS and often causes headache, confusion, fever, and focal 

deficits.  However, imaging typically reveals multiple ring-enhancing 

lesions with edema (not nonenhancing lesions with no edema).  Although 

this patient's positive toxoplasma serology indicates previous exposure 

(which is quite common), it does not indicate reactivated/active disease. 

HSV encephalitis usually causes acute (not subacute) fever, headache, 

seizures, focal deficits, and altered mental status.  Imaging typically reveals 

unilateral temporal lobe–enhancing lesions with mass effect. 

HIV-associated dementia can cause behavioral and personality changes in 

those not on ART.  However, MRI brain usually shows diffuse brain 

atrophy, ventricular enlargement, and reduced attenuation of white matter 

structures.  The presence of focal, asymmetric white matter lesions in this 

case make HIV-associated dementia much less likely. 

Kaposi sarcoma usually causes cutaneous lesions, sometimes with 

gastrointestinal or mucous membrane involvement.  Brain lesions are 

extremely rare. 

Multiple sclerosis (MS) is also an inflammatory, demyelinating CNS 

disease; however, imaging usually reveals well-circumscribed (not 

irregular) white matter lesions.  In addition, MS flares are uncommon in 

patients with advanced AIDS. 

Although primary CNS lymphoma is an AIDS-defining illness that occurs 

much more often in patients with advanced AIDS (compared to the 

general population), imaging usually reveals a single, well-defined, ring-

enhancing lesion with surrounding edema.  The presence of multiple 

asymmetric lesions and lack of enhancement/edema makes primary CNS 

lymphoma unlikely. 

Subacute sclerosing panencephalitis (SSPE) is a progressive, fatal disease 

that occurs years after measles infection.  Imaging reveals brain scarring 

and atrophy. 
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BLASTOMYCOSIS 

 

A patient presents with low-grade fever and violaceous skin lesions with 

scrapings showing yeast, findings most consistent with blastomycosis. 

Blastomyces dermatiditis affects primarily areas in the Midwest and Upper 

Midwest regions of the US, extending into the southern Mississippi Valley. 

Primary infection occurs 

through inhalation, and 

blastomycosis most 

often causes a mild to 

moderate pulmonary 

infection. 

Extrapulmonary disease 

due to hematogenous 

spread most commonly 

affects the skin. Bone, 
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prostate, and the central nervous system are also frequently involved. 

Skin lesions of blastomycosis have a characteristic presentation of heaped-

up verrucous or nodular lesions with a violaceous hue that may evolve into 

microabscesses. Some patients may develop skin involvement despite 

having no symptoms from the primary pulmonary infection. 

Disseminated disease can occur in both immunocompetent and 

immunocompromised patients, but it is usually more severe in 

immunocompromised individuals. 

……… 

Actinomyces and Nocardia are Gram-positive rods (and Nocardia is 

also weakly acid-fast).  Nocardia often presents as a subacute pneumonia 

that mimics tuberculosis infection.  The majority of patients 

are immunocompromised. Actinomyces causes abscesses primarily at the 

head and neck with characteristic granular yellow pus ("sulfur 

granules").  It can also cause indolent pulmonary disease. 

Aspergillosis is caused by Aspergillus molds (various species) and most 

commonly causes invasive pulmonary infection in immunocompromised 

patients.  Cutaneous manifestations are unusual, and culture/fungal stains 

show mold rather 

than the yeast seen 

in blastomycosis. 

 

Coccidioidomycosis 

causes 

predominantly 

pulmonary 

infections ("valley 

fever").  It has been 

reported in a wide 

geographic 

distribution but 

is found primarily in 

the desert Southwest and Central Valley of California. Skin manifestations, 

although uncommon, include erythema nodosum (EN) 

and erythema multiforme. This patient's raised and ulcerated lesions are 

more typical of blastomycosis. 
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 Histoplasmosis is 

an endemic mycosis 

caused 

by Histoplasma 

capsulatum, a soil-

based fungus with a 

wide distribution 

found primarily in 

the Mississippi and 

Ohio River 

valleys.  It usually 

causes an 

asymptomatic or 

mild pulmonary infection. Immunocompromised patients 

with disseminated disease may develop papular, crusting skin lesions, 

but disseminated infection is rare in immunocompetent patients. 

Sporotrichosis is caused by the fungus Sporothrix schenckii and arises 

from direct inoculation of the skin.  It is typically acquired from rose 

bushes or similar organic materials.  The pustular and ulcerated lesions of 

sporotrichosis are localized to the site of the wound or associated 

lymphatic channels.  As a result, the patient usually knows the origin of the 

infection. 

 

PNEUMOCYSTIS 
PNEUMONIA 

(PCP) 

A patient with HIV has subacute dyspnea, fever, dry cough, elevated 

lactate dehydrogenase (LDH), and diffuse bilateral pulmonary infiltrates, 

raising strong suspicion for Pneumocystis pneumonia (PCP).  Most cases 

arise in those with untreated AIDS who have CD4 counts 

<200/mm3.  Manifestations are generally indolent and include exertional 

dyspnea, dry cough, and fever.  Laboratory evaluation frequently reveals 

elevated LDH, and chest x-ray usually shows bilateral reticulonodular 

interstitial infiltrates.  The diagnosis is confirmed when Pneumocystis 

jirovecii is identified in induced sputum or bronchoalveolar 

lavage.  Treatment with trimethoprim-sulfamethoxazole (TMP-SMX) is 

generally curative. 

Because P jirovecii proliferates within the alveoli and triggers a strong 

inflammatory response, patients with PCP often 

have significant hypoxiaand a large alveolar-arterial oxygen 

gradient.  Hypoxia often worsens with the initiation of antimicrobial 

treatment due to the release of pro-inflammatory intracellular 

macromolecules during lysis of the 

organism.  Therefore, concomittant corticosteroids are generally 
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administered to those with severe PCP to reduce the inflammatory 

response.  Indications include: 

• a PaO2 ≤70 mm Hg 

• an alveolar-arterial (A-a) gradient ≥35 mm Hg, or 

• pulse oximetry <92% on room air.  

This patient's PaO2 of 54 mm Hg on room air indicates a need for 

concomitant corticosteroids, not TMP-SMX alone. 

Alternate oral regimens for mild/moderate PCP include dapsone-TMP, 

primaquine with clindamycin, or atovaquone suspension.  Alternate 

regimens for moderate/severe disease include intravenous (IV) 

pentamidine or primaquine with IV clindamycin.  Because pentamidine has 

high rates of adverse effects (eg, hypotension, hypoglycemia, 

nephrotoxicity, arrhythmias), it is generally reserved for patients with 

severe PCP who cannot tolerate TMP-SMX. There is no evidence that this 

patient is unable to tolerate TMP-SMX. 

…….. 

Patients with bacterial pneumonia usually have productive cough, lobar 

infiltrate on chest x-ray, and an elevated circulating bands.  Community-

acquired bacterial pneumonia is often treated with ceftriaxone, but 

concomitant azithromycin or doxycycline is usually added to cover atypical 

organisms. 

ART initiation is usually delayed 1-2 weeks in patients with PCP (until 

hypoxia is improved) due to the risk of worsened respiratory status from 

immune reconstitution syndrome.  A transient delay in antiretroviral 

therapy also helps limit drug interactions and ensures that patients are 

tolerating PCP treatment. 

 

COMMUNITY 
ACQUIRED 

PNEUMONIA 
(CAP) 

Adults at high risk for influenza complications 

• Age >65 

• Women who are pregnant & up to 2 weeks postpartum 

• Underlying chronic medical illness (eg, 

chronic pulmonary, cardiovascular, renal, hepatic) 

• Immunosuppression 

• Morbid obesity 

• Native Americans 

• Nursing home or chronic care facility residents 
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Secondary bacterial pneumonia is the most common complication 

of influenza and should be suspected in any patient who 

develops worsening fever and pulmonary symptoms (eg, dyspnea, 

productive cough) after initial symptomatic 

improvement.  Patients >65 and with certain comorbid conditions (eg, 

immunosuppression, lung disease) are at greatest risk.  Streptococcus 

pneumoniae and S aureus are the 2 most common etiologic organisms. 

S aureus pneumonia tends to be severe, necrotizing, and rapidly 

progressive.  Patients often have high fever, hypotension, dyspnea, 

hemoptysis, and confusion.  Chest x-ray may reveal lobar or multilobar 

infiltrates with or without cavitation.  Blood and sputum cultures are 

usually obtained but have low sensitivity (likely due to poor sputum 

sampling and intermittent bacteremia).  Patients usually require treatment 

in the intensive care unit and are often started on multiple broad-

spectrum, empiric antibiotics (eg, vancomycin, piperacillin-tazobactam, 

and levofloxacin).  Mortality is as high as 55%. 

…….. 

K pneumoniae and mixed anaerobes often cause pulmonary infections in 

those at risk for aspiration (eg, alcoholism). Symptoms of putrid 

sputum and infiltrates in the dependent pulmonary lobes (right lower, 

right middle) are common.  Although this patient uses alcohol several 

times a week, pulmonary infection 5 days after influenza is much more 

likely to be caused by S pneumoniae or S aureus. 

Legionella typically causes high fever and prominent gastrointestinal 

symptoms (vomiting, diarrhea), with symptoms of community-acquired 

pneumonia evolving slowly.  This patient has acute pulmonary symptoms 

and no gastrointestinal symptoms, making Legionella less likely. 

M pneumoniae usually causes indolent (not acute) symptoms of headache, 

malaise, nonproductive cough, and low-grade fever. 

P aeruginosa typically causes nosocomial pneumonia.  S 

pneumoniae and S aureus would be far more likely after influenza in the 

community setting. 
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PERTUSSIS 
Pertussis 

Clinical 

phases 

• Catarrhal (1-2 weeks): mild cough, rhinitis 

• Paroxysmal (2-6 weeks): cough with 

inspiratory whoop,  posttussive emesis; infants: possible apnea 

• Convalescent (weeks to months): symptoms resolve gradually 

Diagnosis 

• Pertussis culture or PCR 

• Lymphocyte-predominant leukocytosis 

Treatment 
• Macrolides 

Prevention 
• Acellular pertussis vaccine 

A patient's persistent, vigorous cough, posttussive hemoptysis, and 

peripheral lymphocytosis raises strong suspicion for infection 

with B. pertussis, a highly contagious gram-negative bacterium 

transmitted by respiratory droplets.  Although young, unvaccinated 

children are at greatest risk for severe disease, approximately 50% of cases 

occur in adolescents and adults. 

B pertussis has tropism for the ciliated epithelium of the upper 

respiratory tract.  Following attachment, the pathogen releases cytotoxins 

that denude and damage respiratory epithelium, leading to a stepwise 

illness, as follows: 

1. Catarrhal phase (weeks 1-2) - symptoms (eg, malaise, 

cough, conjunctival infection, excessive lacrimation) 

are nonspecific. 

2. Paroxysmal phase (weeks 2-8) - ciliated epithelium damage 

causes microaspiration of oral secretions and results in paroxysms 

of vigorous coughing, often worse at night (wakes patients from 

sleep).  The classic posttussive emesis is frequently absent in 

adults; however, denudation of respiratory epithelium occasionally 

leads to hemoptysis after coughing spells.  Most patients 

otherwise feel fairly well. 

3. Convalescent phase (weeks 8-12) - the cough slowly begins to 

improve.  After 3 months, most cases are resolved. 

Symptoms are less severe in adolescents and adults, but pertussis should 

be suspected in patients with persistent (>2 weeks) cough and 

either:paroxysmal cough; inspiratory whoop; or posttussive emesis. 



257 
 

Lymphocytosis (toxin-induced) is often an important diagnostic clue. 

Confirmation can be made by respiratory culture or PCR testing. 

………. 

ABPA can cause hemoptysis, but almost all cases occur in those with 

underlying asthma or cystic fibrosis.  In addition, eosinophil count, not 

lymphocyte count, is generally elevated.  Patients also generally have 

bronchial obstruction, expectoration of brownish mucous plugs, and low-

grade fever. 

Aspiration pneumonia often causes subacute pulmonary symptoms and 

can sometimes lead to hemoptysis.  However, most cases occur in patients 

with periods of altered 

sensorium (eg, alcoholism, drug abuse, seizure disorder) or swallowing 

dysfunction.  Lymphocytosis and nasal congestion are atypical, and 

sputum is often foul-smelling. 

Influenza can cause nasal congestion and cough, but it typically also 

causes fever and myalgias and resolves within 5-7 days. 

Tuberculosis often presents with subacute or chronic cough and can 

occasionally cause hemoptysis.  However, fever and other systemic 

manifestations (eg, anorexia, fatigue) are usually present, and nasal 

congestion is atypical. 

 

HEPATITIS B The response to acute hepatitis B virus (HBV) infection depends heavily 

on when in life a patient becomes infected: 

• Patients infected during the perinatal period almost universally 

progress to chronic HBV infection. 

• Children age 1-5 have an intermediate response, with 50%-

80% achieving spontaneous remission. 

• Among healthy adults (as this patient), acute HBV infection is self-

limited in >95% of cases. 

Serological markers help clarify stages of infection.  Acute HBV infection is 

characterized by positive hepatitis B surface antigen (HBsAg), hepatitis B e 

antigen (an indicator of high infectivity), IgM hepatitis B core antibody 

(anti-HBc or HBcAb), and detectable HBV DNA.  For the majority of 

patients who contract HBV as an adult and clear the infection, serology 

typically demonstrates hepatitis B surface antibody (HBsAb or anti-HBs, 

which provides immunity), IgG anti-HBc, and hepatitis B e antigen 

antibody (anti-HBe) (Recovery phase in the Table).  Anti-HBe can 

eventually wane and may not be present later.  The latter 2 antibodies are 
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markers for prior infection (vaccinated individuals are exposed only to 

HBsAg) and are also seen in patients with chronic HBV infection.  Patients 

with chronic active infection also have the continued presence of HBsAg in 

their serum. 

.. 

Following acute exposure to HBV, HBsAg alone can be seen 1-2 weeks 

before the onset of symptoms or the development of other serological 

markers, as seen in the exhibit. 

Because the hepatitis B vaccine is typically made with HBV surface proteins 

(not core proteins), vaccinated individuals have only positive serology for 

HBsAb. 

Patients who have been exposed to HBV have circulating HBcAb (IgM in 

acute infection and IgG in chronic HBV), and circulating HBsAg signifies 

the presence of active infection (eg, chronic carrier). 

The lone presence of IgM HBcAb (and occasionally IgG HBcAb) is usually 

suggestive of the window period, which occurs after the disappearance of 

HBsAg but before the appearance of HBsAb.  Isolated IgG HBcAb can also 

be seen when either HBsAb or HBsAg has become undetectable in 

immune or chronically infected individuals, respectively. 

MENINGOCOCCU
S Meningococcal meningitis 

Epidemiology 

• N. meningitidis 

• MC in young children and young adults 

Clinical 

features 

• Initial: nonspecific fever, headache, vomiting, myalgias, sore 

throat 

• Within 12-24 hr: petechiae/purpura, meningeal signs, AMS 

Treatment 
• Ceftriaxone 

Complications 

• Shock 

• Disseminated intravascular coagulation 

• Adrenal hemorrhage 

Prevention 

• Droplet precautions 

• Chemoprophylaxis* for close contacts 

*Rifampin, ciprofloxacin, or ceftriaxone. 
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An adolescent has an abrupt onset of fever and pharyngitis plus severe 

myalgias and signs of poor perfusion (ie, pale, mottled skin).  Given the 

rapid progression of disease over 8 hours, these findings are concerning 

for sepsis due to Neisseria meningitidis. 

Although meningococcal meningitis classically presents with fever, nuchal 

rigidity, petechial rash, and altered mental status, early meningococcal 

infection typically causes nonspecific symptoms (eg, fever, headache, 

vomiting).  Nonsuppurative pharyngitis, as seen here, is a rare 

presentation of meningococcal meningitis that may be mistaken for 

streptococcal or viral pharyngitis.  However, patients with pharyngitis due 

to meningococcus have rapid disease progression (<12 hours) and 

often describe their illness as the "worst I have ever felt."  Other key 

features distinguishing meningococcal disease from more benign illnesses 

include: 

• Severe myalgias (eg, diffuse leg pain) 

• Cold hands/feet 

• Mottled skin or pallor 

These features likely reflect the significant inflammatory response to 

meningococcal infection (eg, interleukin-6 causing myocardial depression 

and poor perfusion).  Prompt recognition and evaluation is crucial because 

the illness can quickly progress to shock, disseminated intravascular 

coagulation, multiorgan failure, and death.  Patients with suspected 

meningococcal infection should undergo a lumbar puncture; the 

presence of N meningitidis on cerebrospinal fluid culture is 

diagnostic.  Treatment is a third-generation cephalosporin (eg, 

ceftriaxone). 

………… 

Evaluation of deep neck space infections may warrant CT scan.  However, 

patients with these infections usually have trismus, and examination often 

reveals uvular deviation (in peritonsillar abscess) or pharyngeal wall 

bulging (in retropharyngeal abscess). 

The presence of heterophile antibodies is diagnostic of infectious 

mononucleosis, which can present with sore throat, fever, and fatigue.  In 

contrast to this case, examination typically reveals an exudative pharyngitis 

and posterior cervical lymphadenopathy.  In addition, rapid progression of 

symptoms with severe leg pain and mottling would not be expected. 

HIV antigen/antibody testing can identify acute HIV infection, which often 

presents with fever and sore throat.  However, patients also usually have 
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diffuse lymphadenopathy, generalized rash, and diarrhea, none of which 

are seen here. 

Diphtheria, diagnosed by throat culture, is a potentially fatal infection that 

presents with sore throat and fever.  In contrast to this case, a gray, 

adherent, posterior pharyngeal pseudomembrane is classically present. 

 

This young adult has an abrupt onset of fever, vomiting, and severe 

myalgias with findings of mottled skin, cool extremities, and 

confusion.  This rapid progression of symptoms over 4 hours is concerning 

for meningitis with septicemia caused by N. meningitidis. 

Early meningococcal infection typically causes an acute onset 

of nonspecific symptoms (eg, fever, headache, vomiting).  However, key 

features that should prompt consideration of meningococcal disease 

include severe myalgias (eg, marked leg pain), which are often more 

painful than those in viral illnesses, and signs of poor perfusion (eg, cold 

hands/feet, mottled skin) reflecting myocardial depression (possibly 

interleukin-6–mediated).  In addition, symptoms progress 

rapidly (over 12-24 hours) and may include a petechial/purpuric rash, 

nuchal rigidity, and altered mental status.  Leukocytosis with elevated 

immature white blood cells (ie, bands) is common. 

Prompt recognition and evaluation of early meningococcal infection is 

crucial because the illness can quickly progress to shock, disseminated 

intravascular coagulation, multiorgan failure, and death.  Patients with 

suspected meningococcal infection should undergo a lumbar 

puncture.  Blood cultures should be drawn prior to antibiotic therapy, 

which should not be delayed while waiting for lumbar puncture to be 

performed.  Treatment is ceftriaxone. 

……………. 

Influenza (often treated with supportive care and oseltamivir) can cause 

the abrupt onset of fever, headache, and myalgias and, in rare cases, be 

complicated by myositis and encephalopathy.  Although this patient 

should be tested for influenza, her lack of respiratory symptoms, rapid 

deterioration, altered mental status, severe myalgias, leukocytosis with 

bandemia, and skin mottling warrant prompt evaluation and empiric 

treatment for bacterial meningitis. 

Gastroenteritis, which can present with sudden-onset vomiting and fever, 

can lead to dehydration requiring intravenous fluids and 

antiemetics.  However, this patient's severe myalgias and altered mental 

status make this diagnosis unlikely.  Although the patient should receive 

fluids and antiemetics, holding her for observation only without 
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performing additional workup and providing empiric meningitis treatment 

would be inappropriate. 

Lower extremity pain and tachycardia may raise suspicion for pulmonary 

embolism, which can be diagnosed by chest CT scan with 

contrast.  However, symptoms also typically include dyspnea and cough; 

high fever, altered mental status, and marked leukocytosis would not be 

expected. 

 

ROCKY 
MOUNTAIN 

SPOTTED FEVER 
(RMSF) 

Rocky Mountain spotted fever 

Epidemiology 

• Rickettsia rickettsii infection 

• Transmitted by tick bite 

• Peaks in summer 

Clinical features 

• Nonspecific fever, headache, myalgia, arthralgia 

• Macular & petechial rash on wrists/ankles 

• Can develop complications of encephalitis, pulmonary 

edema, bleeding, shock 

Laboratory 

findings 

• ↓ Platelets 

• ↓ Sodium 

• ↑ AST & ALT 

Diagnosis 

• Rickettsia serology 

• Skin biopsy 

Treatment 
• Doxycycline 

ALT = alanine transaminase; AST = aspartate transaminase. 

 

A patient's epidemiology and triad of fever, headache, and rash are 

concerning for Rocky Mountain spotted fever (RMSF).  Disease is 

transmitted via the bite of a tick infected with Rickettsia rickettsii, a 

bacterium that causes vascular injury.  RMSF is prevalent during the 

summer in the eastern and southeastern United States, including Virginia, 

and significant time in grassy or wooded areas (as in this patient) increases 

the risk of exposure.  There is often no history of a known tick bite. 

Initial symptoms (eg, fever, myalgia, headache) are nonspecific until skin 

findings develop around day 3-5 of illness.  The hallmark of RMSF is 

a petechial rash that originates at the wrists and ankles and spreads to 
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the arms, legs, and trunk.  The rash may initially appear maculopapular, 

and involvement of the palms and soles is characteristic but often absent 

in early illness. 

Supportive laboratory findings include thrombocytopenia due to 

intravascular platelet destruction and hyponatremia due to antidiuretic 

hormone release in response to hypovolemia from vascular injury.  White 

blood cell count is often normal, but leukopenia or leukocytosis can occur 

in some cases.  Hepatic endothelial vascular injury often leads to 

transaminitis in advanced disease. 

…………………. 

Empiric doxycycline is indicated based on clinical suspicion because RMSF 

can progress to multiorgan system damage and death without prompt 

treatment.  Serologic testing confirms the diagnosis. 

Fluconazole is an antifungal medication used to treat invasive candidiasis, 

which typically presents with fever, pustular skin lesions, and multiorgan 

failure in patients who are immunocompromised or in the intensive care 

unit (eg, central line, renal failure).  This patient has no risk factors 

for Candida, and his rash is petechial. 

Secondary syphilis is treated with penicillin and can cause fever and rash, 

classically involving the palms and soles.  However, diffuse 

lymphadenopathy would be expected, and thrombocytopenia and 

hyponatremia are not associated with syphilis. 

Trimethoprim/sulfamethoxazole (TMP/SMX) and vancomycin are 

antibiotics effective against methicillin-resistant Staphylococcus 

aureus.  TMP/SMX may be used for cellulitis, which presents with fever and 

a discrete area of tenderness and erythema, not scattered 

petechiae.  Vancomycin may be used in patients who are ill-appearing 

with fever, tachycardia, and hypotension due to septic shock (not seen in 

this patient). 
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SYPHILIS 
Infectious genital ulcers 

Painful 

HSV 

• Small vesicles or ulcers on 

erythematous base 

• Mild LAD 

H. ducreyi 

(chancroid) 

• Larger, deep ulcers with gray/yellow 

exudate 

• Well-demarcated borders & soft, 

friable base 

• Severe lymphadenopathy that may 

suppurate 

Painless 

T. pallidum 

(syphilis) 

• Single ulcer (chancre) 

• Regular borders & hard base 

C. trachomatis 

serovars L1-L3 

(lymphogranuloma 

venereum) 

• Small, shallow ulcers (often missed) 

• Can progress to painful, fluctuant 

adenitis (buboes) 

A patient's painless penile ulcer is consistent with a chancre, the 

characteristic lesion of primary syphilis. 

Syphilis, caused by Treponema pallidum, is spread via direct sexual 

contact with an infectious lesion.  Although condom use decreases 

transmission, it is effective only when covering the active lesion.  In 

particular, the base of the penile shaft may remain exposed 

and susceptible to infection despite 

condom use. 

Primary syphilis typically begins as a 

small, erythematous papule at the site 

of inoculation weeks to months after 

exposure.  The lesion then develops 

into the classic chancre, 

a nonexudative, painless ulcer with a 

raised edge.  Bilateral inguinal 

lymphadenopathy, as seen in this 

patient, is common.  Although 

spontaneous resolution of the ulcer 

typically occurs within 6 weeks, 

systemic spread of infection leads to 



264 
 

secondary and/or late syphilis without proper treatment. 

Penicillin is the first-line treatment for syphilis and is given as a single 

intramuscular dose in patients with early disease.  Doxycycline is an 

alternate antibiotic for patients with penicillin allergy. 

…………….. 

Azithromycin or ceftriaxone may be used to treat a chancroid (caused 

by Haemophilus ducreyi), which is a painful ulcer with an exudative base 

that may be accompanied by tender, suppurative 

lymphadenopathy.  Azithromycin is also a preferred treatment for 

granuloma inguinale (caused by Klebsiella granulomatis), which presents 

with painless, beefy red, friable genital ulcers without 

lymphadenopathy.  In contrast, this patient has a painless ulcer with 

bilateral lymphadenopathy. 

Doxycycline is the first-line treatment for lymphogranuloma venereum 

caused by Chlamydia trachomatis.  Small (2-3 mm), painless genital ulcers 

appear and then resolve before the development of painful, suppurative 

inguinal nodes.  This patient's 2-cm solitary ulcer with concomitant 

lymphadenopathy makes syphilis more likely. 

Valacyclovir is used to treat herpes simplex virus infection, which causes 

painful clusters of vesicles/ulcers on an erythematous base.  In contrast, 

this patient's single lesion is painless. 

 

HIV 
Mycobacterium avium complex (MAC) 

Epidemiology 

• M avium, M intracellulare 

• Patients with advanced AIDS (CD4 <50/mm3) 

Manifestatio

ns 

• Fever & weight loss 

• Abdominal pain & diarrhea 

• LAD & (often) HSM 

o ↑ ALP 

Diagnosis 
• Blood/LN culture → nontuberculous mycobacteria 

Treatment 

• Macrolide + ethambutol 

• Primary prophylaxis (azithromycin) no longer recommended 

LAD = lymphadenopathy. 
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A patient with untreated AIDS has subacute fever, weight loss, 

gastrointestinal symptoms, and positive blood cultures for nontuberculous 

mycobacteria, indicating disseminated Mycobacterium avium complex 

(MAC).  MAC is caused by the ubiquitous nontuberculous 

mycobacteria, M avium and Mycobacterium intracellulare.  Patients 

with AIDS who have CD4 counts <50/mm3 are at greatest 

risk.  Manifestations include nonspecific systemic symptoms (eg, fever, 

cough, abdominal pain, diarrhea, night sweats, weight loss), 

lymphadenopathy, and an elevated alkaline phosphatase level (reflecting 

hepatic involvement).  Hepatosplenomegaly can also occur. 

MAC is diagnosed with blood cultures or bone marrow aspirate.  First-line 

treatment includes a macrolide (eg, clarithromycin, azithromycin) 

combined with ethambutol.  Antiretroviral therapy should also be initiated 

a few days after MAC therapy begins.  In the past, patients with untreated 

AIDS who had CD4 counts <50/mm3 were given primary prophylaxis 

(azithromycin) to prevent MAC infections, but this is no longer 

recommended due to cost, low overall risk, and concern for antimicrobial 

resistance. 

………….. 

TMP-dapsone is an alternative treatment regimen 

for Pneumocystis pneumonia (PCP).  Although this patient is at high risk 

for PCP due to a lack of antimicrobial prophylaxis, most cases present with 

progressive respiratory distress, hypoxia, dry cough, and fever.  Blood 

cultures would not grow nontuberculous mycobacteria, and alkaline 

phosphatase elevation and diarrhea would be atypical. 

INH-based combination therapy is the mainstay of Mycobacterium 

tuberculosis treatment.  Although patients with AIDS are at much greater 

risk for infection/disseminated disease, the presence of circulating 

nontuberculous mycobacteria indicates MAC, rather than M tuberculosis, 

infection. 

Metronidazole-based combination therapy is used to treat Entamoeba 

histolytica infections.  Although patients with AIDS are at increased risk for 

invasive amebiasis and many cases present with abdominal pain, fever, 

diarrhea, and weight loss, the presence of nontuberculous mycobacteria in 

the bloodstream makes MAC far more likely. 

Pyrimethamine-based combination therapy is used to treat toxoplasmosis, 

which usually causes encephalitis in patients with AIDS.  Although 

pulmonary or gastrointestinal infection can occasionally occur, 

nontuberculous mycobacteria would not be seen on blood culture. 
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