
A 50-year-old man comes to the physician for a preventive visit. He has no chest pain or shortness 

of breath but does complain of occasional left posterior calf pain. The pain occurs most often with 

walking in the course of his job as a postal carrier, but he occasionally has leg cramps at rest. His 

other medical problems include diet-controlled diabetes mellitus and hypertension, but he does not 

take any medication regularly. The patient was hospitalized for chest pain 2 years ago. Cardiac 

stress test at that time was negative and he has had no recurrence. The patient has a 30-pack-year 

smoking history but does not use alcohol or illicit drugs. His father died suddenly at age 60, and his 

mother had a stroke in her ?Os. His blood pressure is 138/92 mm Hg, pulse is 88/min, and body 

mass index is 28 kg/m2 • Heart and lung examinations show no abnormalities. Popliteal, dorsalis 

pedis, and posterior tibial pulses are palpable bilaterally. An electrocardiogram shows normal sinus 

rhythm. His hemoglobin A 1 c level is 7.2%. Which of the following is the most appropriate next step 

in management of this patient? 

O A.Abdominal aortic ultrasound (4%) 

✓O B.Ankle-brachial index (79%) 

O C.Arterial ultrasound of the lower extremities (11 %) 

O D.Exercise stress test (2%) 

O E.Nerve conduction studies (1%) 

Omitted 
Correct answer 

B 

Explanation 

I I, I 79% 
L!!!!. Answered correctly 
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Ankle-brachia! index 
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ABI = SBP of dorsalis pedis or posterior tibial artery + SBP of brachia! artery 

<0.9 Diagnostic of peripheral artery disease 

0.91-1.3 Normal 

>1.3 Suggests calcified & uncompressible vessels* 

*Other testing should be considered. 

ABI = ankle-brachia! index; SBP = systolic blood pressure. 

This patient has multiple risk factors for atherosclerosis (diabetes, hypertension, and smoking) and 

symptoms consistent with intermittent claudication. The next step in management should be to 

obtain physiologic testing with ankle-brachia! index (ABI) to confirm the presence of peripheral 

arterial disease (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 brachia! blood pressure. An ABI of <0.90 is 

considered diagnostic of occlusive PAD with a 90% sensitivity and 95% specificity in symptomatic 

patients. 

(Choice A) Abdominal ultrasound is a highly sensitive screening test for abdominal aortic 

aneurysm. Routine one-time screening for abdominal aortic aneurysm with abdominal ultrasound is 

recommended for men age 65-75 with a history of smoking, but it is otherwise not needed in 

patients without suspicious symptoms. 

(Choice C) 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 sensitive and specific 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. 

(Choice D) This patient walks regularly as part of his job and has no symptoms suggestive of 

coronary artery disease. Exercise stress testing is not recommended for routine screening in 

asymptomatic patients. 

(Choice E) This patient's symptoms are not suggestive of peripheral neuropathy, and nerve 

conduction studies are not indicated. 

Educational objective: 

Ankle-brachia! index is a noninvasive test that is highly sensitive and specific for peripheral arterial 

disease in symptomatic patients. It is the preferred first step to confirm the diagnosis in most cases. 
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A 62-year-old man comes to the emergency department due to sudden-onset, severe abdominal 

pain 2 hours ago. The patient states that he suddenly felt weak, diaphoretic, and without energy. 

Medical history includes hypertension, dyslipidemia, sigmoid diverticulosis, and irritable bowel 

syndrome. He has a 30-pack-year smoking history and drinks alcohol on occasion. Temperature is 

36.8 C (98.2 F), blood pressure on arrival is 88/64 mm Hg, pulse is 117/min and regular, and 

respirations are 18/min. Physical examination shows a diffusely tender abdomen with flank 

ecchymoses. There is no rigidity or guarding. Bowel sounds are present. During the examination 

the patient becomes pale and drowsy. Intravenous fluid boluses are started. Which of the following 

is the most appropriate next step in management of this patient? 

O A.CT scan of the abdomen (18%) 

✓O B.Focused abdominal ultrasound (44%) 

O C.Laparoscopy (23%) 

O D.Serum amylase and lipase (9%) 

O E.Upright abdominal x-ray (4%) 

Omitted 
Correct answer 

I 1.1 44% 
L!!!!. Answered correctly 

B 

Explanation 

IT\ 06 secs 
\..::.J Time Spent 

I==! 03/19/2021 
l!:!.J Last Updated 

Evaluation of suspected unstable abdominal aortic aneurysm 

Symptoms suggesting unstable AAA 

• abdominal/flank/groin pain 
• pulsatile mass 
• flank ecchymosis 
• limb ischemia 

J Yes 

Hemodynamically stable 

I 

Obtain CT of abdomen Known AAA 

AAA identified 

J Yes 

Medical optimization 
and repair 

AAA= abdominal aortic aneuf}'sm. 
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Explore other 
diagnoses 
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Obtain focused 
abdominal ultrasound 

AM identified 
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Emergency 

repair 

This patient with sudden-onset, severe abdominal pain, hemodynamic instability (eg, symptomatic 

hypotension with weakness and diaphoresis), and flank ecchymoses likely has a ruptured 

abdominal aortic aneurysm (AAA). Patients age >60, smokers, men, and those with a history of 

atherosclerosis or connective tissue diseases are at increased risk for AAA. These patients often 

have few symptoms until the AAA markedly expands or ruptures, leading to abdominal or flank pain 

that may be accompanied by a pulsatile abdominal mass. Rupture can 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. 

(Choice A) CT scanning is done only in hemodynamically stable patients with suspected AAA. CT 

is helpful in delineating the anatomy (eg, aneurysm measurement), differentiating unruptured from 

ruptured aneurysm, and visualizing other intraabdominal structures, all of which can help prepare for 

surgery. 

(Choice C) 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. 

(Choice D) Amylase and lipase are elevated in acute pancreatitis, severe cases of which may be 

complicated by retroperitoneal hemorrhage, causing a presentation with flank ecchymoses (Grey 

Turner sign) and hemodynamic instability. However, hemorrhagic conversion of pancreatitis is rare, 

and the absence of fever, nausea, or vomiting makes the diagnosis in this patient less likely. 

(Choice E) Plain abdominal radiographs are generally low yield as part of the emergency evaluation 

of patients with suspected AAA, but they can be helpful in diagnosing bowel obstruction (eg, dilated 

loops of bowel) or perforation (eg, free air). 

Educational objective: 

In patients with hemodynamic instability and signs and symptoms consistent with an abdominal 

aortic aneurysm (AAA) but without a known history, a focused bedside ultrasound should be 

performed. A CT scan is helpful in symptomatic patients who are stable, while those who are 

unstable with a known history of AAA should undergo emergent repair. 
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A 70-year-old man is brought to the emergency department due to 3 hours of intense, constant chest 

and neck pain that radiates to the interscapular area. The patient describes the pain as sharp. He 

has never experienced this type of pain before. His other medical problems include a 20-year 

history of hypertension and a 10-year history of type 2 diabetes mellitus. He does not use tobacco 

or alcohol. The patient appears anxious and uncomfortable. His blood pressure is 189/110 mm Hg 

in the right arm and 181/112 mm Hg in the left, pulse is 10S/min, and respirations are 18/min. 

Examination shows an early decrescendo diastolic murmur best heard at the left sternal border of 

the fourth intercostal space. ECG shows sinus tachycardia, voltage criteria for left ventricular 

hypertrophy, and T-wave inversions in leads VS and V6. Serum creatinine is 2.1 mg/dl. Which of 

the following is the best next step in management of this patient? 

O A. Coronary angiography (8%) 

O B.Low-dose aspirin and troponin I levels (27%) 

O C.MR angiography (22%) 

O D.Serum B-type natriuretic peptide levels (0%) 

✓O E.Transesophageal echocardiography (39%) 

Omitted 
Correct answer 

E 

Explanation 

I 1. I 39% 
L!!!!. Answered correctly 
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Diagnostic approach for suspected aortic dissection 

Suspected aortic dissection 

• Risk factors (eg, Marfan syndrome, connective tissue 

disease, hypertension) 

• Tearing chest/abdominal pain radiating to the back 

• Perfusion deficits (eg, pulse deficit, >20 mm Hg 

blood pressure difference between rig ht & left arm, 

aortic regurgitation murmur) 

Chest x-ray or ECG 

suggesting other diagnoses? 

No 

Normal serum creatin i ne 

& no contrast allergy 

No Yes 

Yes Evaluate & 

treat appropriately 

TEE preferred Imaging based on availability 

©UWorld 

• TEE 

• Chest CT with contrast 

• MRI (only if nonemergency 

& patient can lie still) 
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Acute type A (ascending) aortic dissection is the most likely diagnosis in this patient with sudden 

severe chest pain radiating to the back, significant hypertension, decrescendo diastolic murmur of 

aortic regurgitation {due to proximal extension of the dissection into the aortic valvular annulus), 

and elevated creatinine of 2.1 mg/dl (possibly due to distal extension into the renal arteries). 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. 

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

symptom onset; therefore, rapid diagnosis and treatment is critical to reduce morbidity and mortality. 

The diagnosis is confirmed by imaging studies: 

• Transesophageal echocardiography has excellent sensitivity and specificity and is the 

preferred diagnostic study in patients with renal insufficiency (such as this patient) or 

hemodynamic instability. 

• CT angiography is the preferred diagnostic study in hemodynamically stable patients; however, 

it requires the use of iodinated contrast agents and should be avoided in patients with renal 

insufficiency. 

• MR angiography is more time consuming and requires the administration of gadolinium

containing contrast agents for contrast enhancement; it should also be avoided in patients with 

moderate to severe kidney disease due to the risk of nephrogenic systemic fibrosis (Choice C). 

(Choices A and B) High-dose (not low-dose) aspirin and troponin levels should be considered in 

patients presenting with acute coronary syndrome. Coronary angiography is indicated in patients 

with high-risk acute coronary syndrome (unstable angina, non-ST elevation or ST elevation 

myocardial infarction). This patient's ECG findings of T-wave inversions in leads VS and V6 are 

likely due to left ventricular hypertrophy with secondary repolarization changes, and his overall 

presentation is suggestive of acute aortic dissection. Antiplatelet or anticoagulant therapy can 

increase the bleeding complications associated with aortic dissection (eg, hemothorax, 

hemopericardium, propagation of dissection). 

(Choice D) In patients presenting with dyspnea, serum B-type natriuretic peptide (BNP) levels are 

occasionally obtained to differentiate between cardiogenic pulmonary edema (associated with 

elevated BNP levels} and noncardiac causes of dyspnea. BNP measurement has no role in the 

evaluation of patients with suspected acute aortic dissection. 

Educational objective: 

Transesophageal echocardiogram has excellent sensitivity and specificity for the diagnosis of aortic 

dissection and is the preferred diagnostic study in patients with hemodynamic instability or renal 

insufficiency. CT angiography and MR angiography should be avoided in patients with moderate to 

severe kidney disease. 

References 

• Screening, evaluation, and early management of acute aortic dissection in the ED. 
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A 55-year-old man is brought to the emergency department after falling from a 20-ft (6.2-m) height. 

The patient was leaning over a second-story roof to hang Christmas lights when he lost his footing 

and fell forward. Although he partially braced his fall with outstretched arms and legs, his body hit 

the pavement with full force. The patient has severe chest and back pain. Blood pressure is 162/90 

mm Hg in the left arm, pulse is 118/min, and respirations are 24/min. On physical examination, the 

patient is alert but appears scared. His voice is hoarse when he tries to speak. The pupils are 

symmetric and reactive to light, and the trachea is midline. There is bruising over the sternum, 

which is tender to palpation. Breath sounds are symmetric bilaterally, and heart sounds are normal 

with no murmurs. The abdomen is soft and nontender. There are superficial abrasions on the 

patient's palms and knees. The lower extremities are cool to touch with diminished femoral pulses 

bilaterally. Which of the following is most likely to confirm the diagnosis in this patient? 

O A. Chest tube placement (0%) 

✓O B.CT angiography of the chest (65%) 

O C.Esophagography (2%) 

O D.Flexible bronchoscopy (3%) 

O E.Pericardiocentesis (1 % ) 

O F. Transthoracic echocardiography (26%) 

Omitted 
Correct answer I 1.1 65 % 

L!!!!. Answered correctly 
B 

Explanation 
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ascending 
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descending 

aorta 

Acute deceleration causes aortic tearing 
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Tear of intima Pseudocoarctation 
& media 

Complete rupture 

This patient with evidence of blunt chest trauma (eg, sternal bruising) following rapid deceleration 

(fall >3 m [10 ft] onto pavement) is at risk for blunt thoracic aortic injury (BTAI). 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 STAI. 

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) 

CT angiography of the chest is highly sensitive and specific for thoracic aortic injury and is readily 

available. Transesophageal echocardiography {TEE) can also evaluate the thoracic aorta but 

requires an experienced echocardiographer. Transthoracic echocardiography (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 (Choice 

F). Incomplete rupture should prompt emergent surgical evaluation. 

(Choice A) Chest tube placement is indicated for pneumothorax or effusion (eg, hemothorax), 

which are unlikely in this patient with bilateral symmetric breath sounds. 

(Choice C) Esophagography with water-soluble contrast evaluates for esophageal perforation. 

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. 

(Choice D) Flexible bronchoscopy visualizes the proximal airway lumen and can diagnose 

tracheobronchial injury, which classically causes pneumothorax and/or pneumomediastinum, severe 

respiratory distress, diminished breath sounds, and/or crepitus (subcutaneous emphysema). 

(Choice E) Pericardiocentesis treats pericardia! tamponade. Acute pericardia! tamponade would 

cause decreased cardiac output with global hypotension (rather than upper extremity hypertension 

with diminished femoral pulses) and muffled heart sounds. 

Educational objective: 

Patients with trauma following rapid deceleration are at risk for blunt thoracic aortic injury. Signs 

may include upper extremity hypertension with lower extremity hypotension (pseudocoarctation) 

and/or a hoarse voice {left recurrent laryngeal nerve stretching). 

References 
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A 38-year-old man comes to the office due to exertional shortness of breath over the past 6 months. 

The patient says that his exercise capacity has significantly decreased compared to that of last year. 

He has chronic back pain, which responds well to ibuprofen and naproxen, and intermittent bilateral 

heel pain. The patient is a lifetime nonsmoker and does not drink alcohol. He has no family history 

of early cardiovascular disease or lung disease. Height is 179 cm (5 ft 10 in) and weight is 76 kg 

(167.6 lb}. BMI is 23.7 kg/m 2 • Physical examination shows impaired spinal mobility and limited 

chest expansion. The maximal apical impulse is displaced to the left. Which of the following is the 

most likely diagnosis? 

✓O A.Aortic regurgitation (56%) 

O B .Atrial septa I defect ( 1 % ) 

O C.lnflammatory mitral stenosis (15%) 

O D.Mitral valve prolapse (22%) 

O E.Tricuspid leaflet sclerosis (4%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 56% 
L!!!!. Answered correctly 
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Ankylosing spondylitis 

• Insidious onset at age <40 

Inflammatory back pain 
• Symptoms >3 months 

• Relieved with exercise but not rest 

• Nocturnal pain 

• Arthritis (sacroiliitis) 

06/16/2021 
• Last Updated 

• Reduced chest expansion & spinal mobility 

Examination findings • Enthesitis (tenderness at tendon insertion sites) 

• Dactylitis (swelling of fingers & toes) 

• Uveitis 

• Osteoporosis/vertebral fractures 

Complications • Aortic regurgitation 

• Cauda equina syndrome 

• Elevated ESR & CRP 
Laboratory 

• HLA-B27 association 

Imaging 
• X-ray of sacroiliac joints 

• MRI of sacroiliac joints 

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 

This young patient with chronic back pain and intermittent bilateral heel pain (ie, enthesitis ), as 

well as impaired spinal mobility and limited chest wall expansion, most likely has ankylosing 

spondylitis, a rheumatologic disease primarily involving inflammatory arthritis of the spine. Limited 

chest wall expansion does not fully explain his exertional shortness of breath and significantly 

reducing exercise capacity and does not account for a laterally displaced point of maximal apical 

impulse (PMI}; therefore, this patient is likely developing heart failure due to chronic aortic 

regurgitation, a potential complication of ankylosing spondylitis. 

Aortic regurgitation occurs in up to 10% of patients with ankylosing spondylitis. It likely results from 

chronic inflammation of the aortic root and valve cusps, resulting in retraction of the valve cusps 

and consequent impaired valve closure. Over time, aortic regurgitation causes left ventricular 

volume overload with compensatory eccentric hypertrophy and lateral displacement of the PMI. 

Rarely, the chronic inflammation can extend into the interventricular septum and cause conduction 

abnormalities (eg, advanced atrioventricular block) as well. 

(Choice B) An atrial septal defect (ASD) typically occurs as a congenital defect and is not 

associated with ankylosing spondylitis. When symptomatic, ASD typically presents with signs and 

symptoms of right-sided heart failure (eg, lower extremity edema, hepatomegaly); left ventricular 

enlargement does not occur. 

(Choices C, D, and E) Inflammatory mitral stenosis and tricuspid leaflet sclerosis {leading to 

tricuspid stenosis) are potential complications of rheumatic heart disease. Mitral valve prolapse can 

occur due to myxomatous degeneration of the mitral valve. The mitral and tricuspid valves are not 

affected in ankylosing spondylitis. 

Educational objective: 

Ankylosing spondylitis is a rheumatologic inflammatory arthropathy that commonly involves chronic 

lower back pain, impaired spinal mobility, and enthesitis. Aortic regurgitation is a potential 

complication of ankylosing spondylitis, resulting from chronic inflammation of the aortic root and 

valve cusps. Other cardiac valves are not affected. 

References 
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A 72-year-old man is brought to the emergency department by his daughter after she found him 

confused and febrile at home. Since the patient's wife died 6 months ago, he has insisted on 

continuing to live independently; however, he has taken worse care of his health, including refusing 

doctor's visits. Medical history includes type 2 diabetes, chronic kidney disease, and peripheral 

artery disease. Temperature is 38.3 C (101 F). Blood pressure is 98/54 mm Hg and pulse is 

104/min. The patient is lethargic but opens his eyes when his name is called. He is not oriented to 

place, time, or situation. Both lower extremities are without palpable dorsalis pedis, posterior tibial, 

or popliteal pulses. The left foot is shown in the image below. In addition to obtaining blood cultures 

and administering antibiotics, which of the following is the best next step in management of this 

patient? 

✓O A.Amputation of the foot (84%) 

O B.Hyperbaric oxygen therapy (1 %) 

O C.Revascularization procedure (2%) 

O D.Sharp local wound debridement (10%) 

O E.Whirlpool therapy (0%) 

Omitted 
Correct answer 

I 1,1 84% 
L!!!!. Answered correctly 

A 

Explanation 
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This patient with peripheral artery disease (PAD) leading to gangrene of his distal left foot now has 

signs of systemic infection (eg, fever, confusion, lethargy). In this setting of infected gangrene, 

amputation of the foot should be performed promptly to remove the infectious source and prevent 

overwhelming sepsis. 

Despite its morbidity, lower extremity amputation may be necessary and even lifesaving to remove 

ischemic, infected, and/or necrotic tissue. Indications for lower extremity amputation include: 

• Critical limb ischemia without the ability, either anatomically or due to comorbidity 

contraindications, to perform revascularization 

• Unsalvageable lower extremity soft tissue (eg, trauma, gangrene, frostbite) 

• Life-threatening infection (eg, infected gangrene, necrotizing soft-tissue infection) 

In this patient, urgent amputation without soft-tissue closure (ie, guillotine amputation) will likely be 

performed; this removes the obvious necrotic tissue and encourages further drainage to avoid 

trapping any ascending infection. Following continued antibiotics and dressing changes, if the 

patient clinically improves and the wound appears clean and viable, secondary stump soft-tissue 

closure can occur. 

(Choice B) Hyperbaric oxygen (HBO) therapy can augment oxygen delivery to ischemic tissues and 

improve wound healing. Although HBO may eventually be indicated (eg, delayed healing due to 

PAD), this patient's gangrenous tissue causing systemic infection demands that amputation be 

performed first. 

(Choice C) Some patients with advanced PAD may benefit from a revascularization procedure to 

improve distal lower extremity perfusion, if appropriate distal vessel targets are available. However, 

in this patient with infected gangrene, revascularization would not reverse established tissue 

necrosis and may require foreign body (eg, synthetic graft) placement, which would further increase 

infection risk (eg, infected graft). Amputation must be performed to prevent overwhelming sepsis. 

(Choices D and E) Sharp local wound debridement and/or whirlpool therapy (ie, immersion in a 

turbulent warm water bath) may be performed to remove superficial necrotic tissue (eg, eschar) or 

thick exudate in preparation for dressing changes. However, given the severity of this patient's PAD 

(eg, absent distal pulses in bilateral lower extremities) and the extent of gangrene seen in the image 

(ie, the distal foot and 4 toes), amputation is indicated. 

Educational objective: 

Indications for lower extremity amputation include nonrevascularizable limb ischemia, unsalvageable 

soft-tissue damage, and life-threatening infection (eg, infected gangrene). 
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A 65-year-old man comes to the emergency department due to sudden-onset chest pain followed by 

syncope. The pain started an hour ago, during which he had an episode of syncope lasting 1-2 

minutes. The patient has had no dyspnea or palpitations. He has never had similar symptoms 

before. Medical history is significant for hypertension and a 40-pack-year smoking history. Blood 

pressure is 190/110 mm Hg in both arms; pulse is 100/min and regular; and respirations are 24/min. 

Pulses are symmetric and equal in all extremities. Jugular venous pressure is normal. Breath 

sounds are normal on both sides. There is an S4 gallop. ECG shows changes consistent with left 

ventricular hypertrophy. Serum troponin is normal. D-dimer is elevated. Chest x-ray shows an 

enlarged cardiac silhouette but is otherwise unremarkable. CT scan of the chest is obtained and is 

shown below: 

Which of the following is the best next step in management of this patient? 

O A.Administration of thrombolytic therapy (4%) 

O B.Admission to critical care unit for close blood pressure control (18%) 

✓O C.Emergent surgical repair (70%) 

O D.Unfractionated heparin infusion with close PTT monitoring (4%) 

O E.Urgent coronary angiogram (2%) 

Omitted 
Correct answer 

C 

Explanation 

I I, I 70% 
l!!!!. Answered correctly 
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Acute aortic dissection 
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• History of HTN, genetic disorder (eg, Marfan syndrome) 

Clinical presentation • Severe, sharp, tearing chest or back pain 

• >20 mm Hg difference in SBP between arms 

• ECG: normal or nonspecific ST- & T-wave changes 

Diagnosis • Chest x-ray: mediastinal widening 

• CT angiography or TEE for definitive diagnosis 

• Pain control (eg, morphine) 

Treatment 
• Intravenous beta blockers (eg, esmolol) 

• ± Sodium nitroprusside (if SBP >120 mm Hg) 

• Emergent surgical repair for ascending dissection 

HTN = hypertension; SBP = systolic blood pressure; TEE= transesophageal echocardiogram. 

This patient's presentation is consistent with an acute ascending aortic dissection, which 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, accounting 

for approximately 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. 

The most common 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, 

myocardial infarction, or heart failure, depend on the vessels and structures involved (eg, subclavian 

or carotid arteries, coronary artery ostia, aortic root). Additional signs may include asymmetry of 

upper extremity blood pressures, hypotension, and aortic regurgitation. D-dimer elevation (sensitive 

but not specific) is frequently seen due to the presence of fibrin degradation products. ECG findings 

depend on underlying comorbidities (eg, hypertension) and on whether the coronary ostia have been 

compromised. Plain radiographs may demonstrate a widened cardiac silhouette; CT angiography 

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. lntraoperative transesophageal echocardiography is frequently performed to identify 

further abnormalities that may require intervention including aortic rooUvalve damage or tamponade. 

(Choices A and D) 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. 

(Choice B) 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. Type B 

dissections complicated by organ malperfusion benefit from urgent surgical or endovascular repair. 

(Choice E) Coronary angiography is a useful diagnostic measure in acute ST-elevation myocardial 

infarction, which would cause acute ECG changes and a troponin elevation. It does not have a role 

in type A aortic dissection because it delays definitive surgical management. 

Educational objective: 

Type A dissections involve the ascending aorta and present with sudden-onset chest or back pain 

that is severe and described as sharp or tearing. They may be complicated by syncope, stroke, 

myocardial infarction, or heart failure and require immediate surgical intervention. 

References 
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• Aneurysms of the ascending aorta. 
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A 74-year-old man comes to urgent care due to persistent back pain at L 1 to L4 spinal levels. The 

patient's symptoms started suddenly while he was having breakfast yesterday. The pain is constant, 

deep, and dull. He reports no trauma or having had similar pain previously. The symptoms do not 

change with climbing stairs or lumbar flexion/extension activities. The patient had difficulty falling 

asleep last night because of increased pain in his lower back. Medical history is significant for 

hypertension. The patient has a 40 pack-year smoking history, but he does not use alcohol. 

Medications include amlodipine and enalapril. He is afebrile; blood pressure is 140/90 mm Hg and 

pulse is 88/min. BMI is 27 kg/m2 • Physical examination shows normal range of motion of the spine 

without point tenderness. Straight leg raise test is normal. The abdomen is soft. Mild tenderness is 

present with deep palpation from the epigastric to supraumbilical regions. Bowel sounds are 

normal. Femoral, popliteal, and pedal pulses are symmetric. Erythrocyte sedimentation rate is 

normal. X-ray of the spine reveals no vertebral abnormalities, but prevertebral calcifications are 

present. Which of the following is the best next step in management of this patient? 

✓O A.CT scan of the abdomen (59%) 

O B.lbuprofen and clinical follow-up in 2 weeks (6%) 

O C.MRI of the spine (13%) 

O D.Serum amylase and lipase (12%) 

O E.Serum protein electrophoresis (7%) 

Omitted 
Correct answer 

I 1,1 59% 
L!!!!. Answered correctly 

A 

Explanation 
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Evaluation of suspected unstable abdominal aortic aneurysm 

Symptoms suggesting unstable AAA 

• abdominal/flank/groin pain 
• pulsatile mass 
• flank ecchymosis 
• limb ischemia 

i Yes 

Hemodynamically stable 

I 

Obtain CT of abdomen Known AAA 

AAA identified 

i Yes 

Medical optimization 
and repair 

AAA= abdominal aortic aneur,sm. 
©UWorld 

Explore other 
diagnoses 

No Yes 

Obtain focused 
abdominal ultrasound 

AAA identified 

Yes l 
Emergency 

repair 

Patients age >60 years, smokers, men, and those with a history of atherosclerosis or connective 

tissue diseases are at increased risk for abdominal aortic aneurysm (AAA), which typically causes 

few symptoms until it markedly expands or ruptures. 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. 

In the event of rupture, hemorrhage usually occurs into the retroperitoneum; because the 

expanding hematoma may be temporarily contained within the retroperitoneum, patients may 

remain hemodynamically stable and have a delayed presentation, as in this case. 

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. 

(Choice B) Patients with evidence of musculoskeletal back pain (eg, inciting event, worsened with 

movement) or lumbar radiculopathy (eg, positive straight leg raise) can be managed conservatively 

with ibuprofen and rest. However, this patient's unprovoked, sudden-onset lower back pain in the 

setting of prevertebral calcifications and multiple risk factors for AAA necessitates further 

investigation. 

(Choice C) Spinal MRI is indicated for patients with acute lower back pain and "red flag" features 

(eg, focal weakness, bowel or bladder incontinence, fever) that suggest serious pathology of the 

vertebral column (eg, cord compression, epidural abscess). 

(Choice D) Serum amylase and lipase are useful in diagnosing acute pancreatitis, which classically 

presents with epigastric pain radiating to the back (rather than back pain alone). On physical 

examination, severe epigastric tenderness is expected and hypoactive bowel sounds are commonly 

present. 

(Choice E) Serum protein electrophoresis is used to diagnose multiple myeloma, which may 

present with bone pain in the back or chest. However, an elevated erythrocyte sedimentation rate is 

expected and plain x-rays often reveal lytic lesions. 

Educational objective: 

Pain is the most common manifestation of abdominal aortic aneurysm (AAA), and it can vary 

according to aneurysm location. Proximal AAA tends to cause upper abdominal, flank, or back pain. 

In symptomatic, hemodynamically stable patients, the diagnosis is best made by abdominal CT. 
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A 55-year-old man comes to the office due to chronic pain in his buttock, hip, and thigh muscles. 

The aching pain is present in both legs and usually is associated with walking. He has multiple 

medical problems and takes several medications. He has a 30-pack-year smoking history. His 

temperature is 36.7 C (98 F), blood pressure is 150/88 mm Hg, pulse is 80/min, and respirations are 

16/min. Examination shows decreased femoral, popliteal, and dorsalis pedis pulses in both legs. 

Which of the following additional complaints is most likely in this patient? 

0 A.Snoring (1%) 

0 B.Headache (2%) 

0 C.Anorexia (0%) 

0 D.Ankle swelling (7%) 

✓O E.lmpotence (87%) 

0 F. Neck pain (0%) 

Omitted 
Correct answer 

I , • I 87% 
L!!!!. Answered correctly 

E 

Explanation 

(i'\ 04 secs 
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This patient has arterial occlusion at the bifurcation of the aorta into the common iliac arteries 

(aortoiliac occlusion), with findings suggestive of Leriche syndrome, which is characterized by 

the triad of: 

• Bilateral hip, thigh, and buttock claudication 

• Absent or diminished femoral pulses: from the groin distally, often with symmetric atrophy of the 

bilateral lower extremities due to chronic ischemia 

• 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. 

(Choice A) Snoring may be primary (ie, not associated with underlying pathology) or may be a 

symptom of obstructive sleep apnea. 

(Choice B) 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. 

(Choice C) Anorexia may be a sign of an underlying malignancy, mesenteric ischemia, or bowel 

disorder. 

(Choice D) Ankle swelling may result from venous insufficiency, renal insufficiency, right heart 

failure, or hepatic disease; however, it is not a common finding in arterial occlusive disease. 

(Choice F) Neck pain is typically associated with cervical pathology rather than aortoiliac occlusion. 

Educational objective: 

Aortoiliac occlusion {Leriche syndrome) is characterized by the triad of bilateral hip, thigh, and 

buttock claudication; impotence; and absent or diminished femoral pulses (often with symmetric 

atrophy of the bilateral lower extremities due to chronic ischemia). 
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A 64-year-old nondiabetic man complains of cramping pain in his right thigh after walking 2 blocks. 

The pain goes away once he stops and rests for several minutes. He is an ex-smoker with 35-pack

year history. He has no history of heart disease or stroke. On physical examination, the femoral 

pulses are normal, but the popliteal and dorsal is pedis pulses are diminished on the right leg. His 

ankle brachia! index is 0.98 on the left and 0.72 on the right. He is started on low-dose aspirin and 

lipid-lowering therapy. Which of the following is the best initial management for this patient? 

O A.Arteriography followed by surgical bypass procedure (10%) 

O B.Computed tomography angiography followed by stenting (18%) 

✓O C.Exercise therapy (58%) 

0 D.Pentoxifylline (6%) 

0 E.Warfarin (5%) 

Omitted 
Correct answer 

C 

I 1.1 SB% 
L!!!!. Answered correctly 

Explanation 

(i'\ 05 secs 
\..::J TimeSpent 

F==I 06/09/2021 
IE!.) Last Updated 

The patient's clinical presentation is consistent with the presence of peripheral artery disease (PAD) 

involving the right lower extremity. PAD is a coronary artery disease 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 hypertension and 

diabetes mellitus. 

This 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. 

(Choices A and B) Percutaneous or surgical revascularization is generally reserved for patients 

who have persistent symptoms despite initial exercise and/or pharmacologic therapy. 

(Choice D) 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. 

(Choice E) Warfarin has not been shown to improve claudication symptoms or cardiovascular 

outcomes in patients with PAD and is not recommended. 

Educational objective: 

A supervised exercise program should be recommended as a part of an initial treatment regimen in 

all patients with intermittent claudication. Pharmacologic therapy with cilostazol and percutaneous 

or surgical revascularization should be reserved for those with persistent symptoms despite 

adequate supervised exercise therapy. 
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• Supervised exercise versus primary stenting for claudication resulting from aortoiliac peripheral 

artery disease: six month outcomes from the claudication exercise versus endoluminal 
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A 73-year-old man comes to the physician because of right anterior thigh pain that is worse with 

walking. He has a history of stable angina, hypertension, hypercholesterolemia, and COPD with 

periodic exacerbations. He takes ipratropium, aspirin, metoprolol and pravastatin. He smokes 2 

packs a day and drinks alcohol occasionally. Physical examination shows a small pulsatile mass in 

the right groin area. Which of the following is the most likely diagnosis? 

O A. Femoral vein aneurysm (1 % ) 

✓O B.Femoral artery aneurysm (82%) 

O C.lndirect inguinal hernia (5%) 

O D.Direct inguinal hernia (4%) 

O E.Femoral hernia (6%) 

Omitted 
Correct answer I 1.1 82% 

L!!!!. Answered correctly 
B 

Explanation 
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The clinical scenario described is consistent with a femoral artery aneurysm. 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. 

(Choice E) Femoral hernias are located below the inguinal ligament, but are not pulsatile. 

(Choices C and D) Inguinal hernias are located above the inguinal ligament; an indirect hernia may 

descend into the scrotum. 

(Choice A) Femoral vein dilatation usually results from AV fistula (typically traumatic); venous 

hypertension usually results. 

Educational Objective: 

Peripheral artery aneurysm manifests as a pulsatile mass that can compress adjacent structures 

(nerves, veins), and can result in thrombosis and ischemia. Popliteal and femoral artery aneurysms 

are the most common peripheral artery aneurysms. They are frequently associated with abdominal 

aortic aneurysms. 
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An 88-year-old man is evaluated due to severe right calf pain several hours after undergoing a right 

femoral artery embolectomy. He also has a burning sensation in the posterior aspect of the right 

leg. The patient has persistent atrial fibrillation and hypertension. His medical history also includes 

an ischemic stroke, bleeding duodenal ulcer, type 2 diabetes mellitus, and diabetic nephropathy. 

Temperature is 36.5 C (97.7 F), blood pressure is 160/70 mm Hg, and pulse is 100/min and 

irregular. The right calf is swollen, tense, and exquisitely tender, with pain that is worse with passive 

dorsiflexion of the ankle. The skin is shiny and cool to the touch. Sensation over the leg is 

decreased and the patient is unable to move his toes. Dorsalis pedis and posterior tibial pulses are 

palpable. Which of the following is the most likely cause of this patient's symptoms? 

✓O A.Compartment syndrome (64%) 

O B.Necrotizing fasciitis (0%) 

O C.Recurrent embolism (8%) 

O D.Vaso-occlusive crisis (8%) 

O E.Venous thrombosis (18%) 

Omitted 
I 1,1 64% 

Correct answer L!!!!. Answered correctly 

(i'\ 04 secs 
\..::J TimeSpent 
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Explanation 

Clinical features of compartment syndrome 

• Pain out of proportion to injury 

Common 
• Pain j on passive stretch 

• Rapidly increasing & tense swelling 

• Paresthesia (early) 

• ! Sensation 

Uncommon 
• Motor weakness (within hours) 

• Paralysis (late) 

• ! Distal pulses (uncommon) 

04/22/2021 
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This patient's acute pain and paresthesias following a lower extremity embolectomy are likely due to 

ischemia-reperfusion syndrome, a form of 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. 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) :S30 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. 

(Choice B) Deep-tissue infection (eg, necrotizing fasciitis, clostridial gas gangrene) is commonly 

due to group A Streptococcus or mixed anaerobic infection. Like CS, these syndromes can present 

with severe pain out of proportion to clinical signs, but symptoms generally evolve over several 

hours to days and are usually associated with skin necrosis, bullae, crepitus, and significant 

systemic toxicity (eg, high fever, hypotension). 

(Choice C) Recurrent embolism may produce features similar to CS (eg, severe pain, paresthesias) 

but would typically be associated with absent pulses, pallor of the affected limb, and lack of local 

swelling. 

(Choice D) Vasa-occlusive crisis is a complication of sickle cell disease characterized by severe 

pain and tissue ischemia. Episodes are typically precipitated by dehydration, cold, exertion, or 

hypoxemia, and typically manifest in early childhood with recurrent crises. Examination findings may 

include erythema and warmth, but swelling is unusual and clinical features are often bilateral and 

symmetric. 

(Choice E) Deep venous thrombosis may cause calf pain and swelling, but severe pain and 

sensory or motor deficits are more consistent with CS. 

Educational objective: 

lschemia-reperfusion syndrome is a form of compartment syndrome that occurs following 

reperfusion of an acutely ischemic limb. Symptoms include severe pain that is worsened on passive 

range of motion, paresthesias, and sensory and motor deficits. The diagnosis is confirmed by 

measuring compartment pressures. Definitive management includes urgent fasciotomy. 

References 
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A 72-year-old man comes to the office for a health maintenance examination. The patient feels well 

and does not report any symptoms, aside from occasional pain in his knees. Medical history is 

significant for hypertension and osteoarthritis, for which he takes hydrochlorothiazide, lisinopril, and 

as-needed acetaminophen. The patient has a 30-pack-year smoking history but quit 15 years ago. 

He does not use alcohol. He is a retired plumber and lives with his wife in a retirement community. 

During the visit, the patient reveals that a friend recently had an abdominal aortic aneurysm repair 

and inquires whether he should be screened for the same disorder. Which of the following is the 

most appropriate next step in management of this patient? 

O A.No further testing required (17%) 

O B.Obtain a CT scan of the abdomen (8%) 

✓O C.Obtain an abdominal ultrasound (73%) 

O D.Obtain an echocardiogram (0%) 

O E.Obtain an MRI of the abdomen (0%) 

Omitted 
Correct answer 

C 

Explanation 

I 1.1 73% 
L!!!!. Answered correctly 
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Screening: abdominal aortic aneurysm 

Patient • Men 

population • Age 65-75 

Risk factor 

indication 
• Any smoking history 

• One-time abdominal 
Test 

duplex ultrasonography 
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Abdominal aortic aneurysm (AAA) is a common disorder with a long asymptomatic phase. The 

mortality rate for patients with ruptured AAA is very high (75%-90%), but the risk is mitigated if the 

aneurysm is repaired prior to rupture, making it an appropriate subject for screening in patients at 

risk. The primary risk factors for AAA include male gender, smoking history, and age >65. 

The US Preventive Services Task Force recommends screening for AAA with a one-time 

abdominal ultrasound in men age 65-75 who have ever smoked (ie, any lifetime exposure >100 

cigarettes). Screening and surgical repair of large AAAs (>5.5 cm) have been found to decrease 

AAA-specific mortality in this population. Ultrasonography is the recommended screening modality 

because of its high sensitivity (>95% ), low cost, noninvasive nature, and lack of ionizing radiation. 

Screening for AAA may also be beneficial for men age 65-75 who have not smoked but have other 

significant risk factors (eg, first-degree family history of AAA rupture). Screening in younger men and 

in women appears to have little, if any, benefit and is not recommended. 

(Choices B and E) CT and MRI both have high sensitivity for AAA, and AAA is often detected 

incidentally on abdominal imaging performed for other purposes. However, these tests are more 

expensive and less validated than ultrasound for screening. In addition, CT exposes patients to 

ionizing radiation. 

(Choice D) Transesophageal and, to a lesser degree, transthoracic echocardiogram can detect 

dilation of the proximal ascending aorta, but they do not play a role in screening for AAA. 

Educational objective: 

The primary risk factors for abdominal aortic aneurysm include male gender, smoking history, and 

age >65. The US Preventive Services Task Force recommends screening for this condition with a 

one-time abdominal ultrasound in men age 65-75 who ever smoked. 

References 

• Ultrasonography screening for abdominal aortic aneurysms: a systematic evidence review for the 

U.S. Preventive Services Task Force. 

• Screening for abdominal aortic aneurysm: U.S. Preventive Services Task Force recommendation 

statement 
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A 34-year-old man is brought to the emergency department after being shot in the right thigh during 

an attempted robbery. The patient is awake, alert, and in moderate distress. Blood pressure is 

101/49 mm Hg and pulse is 122/min. Records indicate that his last tetanus vaccine was a year ago. 

Physical examination shows a gunshot entry wound on the anteromedial upper right thigh with an 

exit wound on the lateral thigh. There is a hematoma at the entry site but no active bleeding from 

either wound. The right lower extremity is cool to the touch and distal pulses are feeble. 

Radiography of the lower extremity shows no fracture. Which of the following is the most 

appropriate next step in management of this patient? 

O A. Blood transfusion and close observation (2%) 

O B.Compression dressing and prophylactic antibiotics (2%) 

O C.CT angiography of the right lower extremity (20%) 

O D.Doppler ultrasonography of the lower limb vessels (14%) 

✓O E.Urgent surgical exploration of the wound (60%) 

Omitted 
Correct answer 

E 

Explanation 

I I, I 60% 
L!!!!. Answered correctly 

(i'\ 04 secs 
\..::J TimeSpent 

Extremity vascular trauma 

Hard signs 

• Observed pulsatile bleeding 
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• Presence of bruiUthrill over injury 

Clinical manifestations 

Evaluation 

• Expanding hematoma 

• Signs of distal ischemia 

Soft signs 

• History of hemorrhage 

• Diminished pulses 

• Bony injury 

• Neurologic abnormality 

If hard signs or hemodynamic instability 

• Surgical exploration 

Otherwise 

• Injured extremity index 

• CT scan or conventional angiography 

• Duplex Doppler ultrasonography 

This patient with a penetrating injury to the anteromedial portion of the upper thigh and hard 

evidence of vascular injury should undergo prompt surgical exploration. 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: 

• Observed pulsatile bleeding 

• Presence of a bruit or thrill over the injury 

• Expanding hematoma 

• Signs of distal ischemia (eg, absent pulses, cool extremities) 

In the presence of a penetrating injury, such signs (with or without hemodynamic instability) are 

almost universally predictive of the need for urgent surgical repair and warrant immediate 

exploration. 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-brachia! 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) (Choice C). 

(Choice A) Although transfusion is an important component of management, it is an insufficient 

strategy if not coupled with surgical repair in patients with hard signs of vascular injury. 

(Choice B) 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. 

(Choice D) Doppler ultrasonography 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. 

Educational objective: 

Hard signs of vascular injury include pulsatile bleeding, bruits or thrills over the injury, an expanding 

hematoma, and signs of distal ischemia (eg, absent pulses, cool extremities). In the presence of a 

penetrating injury, such signs are almost universally predictive of the need for urgent surgical repair. 

References 

• Lower extremity arterial injury: results of 550 cases and review of risk factors associated with limb 
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An imaging study detects an incidental 3.5-cm infrarenal abdominal aortic aneurysm in a 70-year-old 

man. He has no associated symptoms. Medical history is significant for hypertension, type 2 

diabetes, and hypercholesterolemia. The patient is maintained on anticoagulation due to 

paroxysmal atrial fibrillation. He has smoked 1-2 packs of cigarettes a day for the past 40 years, and 

he drinks 1 or 2 glasses of wine daily. The patient is physically active, bikes regularly, and enjoys 

hiking. On physical examination, blood pressure is 150/78 mm Hg and pulse is 80/min. Heart 

sounds are normal, and the lungs are clear. Laboratory results are as follows: 

Serum creatinine 1.7 mg/dL 

Low-density lipoprotein {LDL) 150 mg/dL 

Hemoglobin A 1 c 7.8% 

Which of the following is most strongly associated with aneurysm progression in this patient? 

✓O A.Active smoking (66%) 

O B.Anticoagulation (0%) 

O C.Exercise activities (0%) 

0 D.LDL >130 mg/dL (1%) 

O E.Systolic hypertension (30%) 

O F. Uncontrolled diabetes mellitus (0%) 

Omitted 
Correct answer 

A 

Explanation 

Risk factors 

I 1,1 66% 
L!!!!. Answered correctly 

(i'\ 04 secs 
\..::J TimeSpent 

Abdominal aortic aneurysm 

• Advanced age (eg, >60) 

• Smoking, male sex, hypertension 

• History of atherosclerosis or CTD 

• Mostly asymptomatic 

• Rapid expansion 

o Dull abdominal/back pain 

Clinical presentation o Distal embolization 

• Rupture 
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o Sudden, severe abdominal/back pain + shock 

o Umbilical/flank hematoma 

• Smoking cessation 

Management 
• 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, 

hypertension, and a history of atherosclerosis or underlying connective tissue disease. 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. 

(Choice B) 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. 

(Choices C and D) 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. 

(Choice E) 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. 

(Choice F) 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. 

Educational objective: 

The management of small to moderately sized (ie, 3 cm to 5.5 cm) abdominal aortic aneurysms 

(AAAs) involves lifestyle modification, with smoking cessation as the best intervention to minimize 

AAA progression. 

References 
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A 78-year-old man is brought to the emergency department due to an episode of syncope while 

working in his garden. He is now alert and oriented. He has chest and neck pain that developed 

just prior to the syncopal episode. Over the past week, he has had a cough, chest tightness, and 

whitish sputum production. Medical history is significant for long-standing hypertension, 

hyperlipidemia, and type 2 diabetes mellitus. The patient is a lifetime nonsmoker. Temperature is 

37.3 C (99.2 F), blood pressure is 144/92 mm Hg on the right arm and 142/90 mm Hg on the left 

arm, and pulse is 109/min. ECG shows sinus tachycardia, voltage criteria for left ventricular 

hypertrophy, and no ST-segment or T-wave changes. Chest x-ray is shown in the exhibit. A bedside 

transthoracic echocardiogram shows a small pericardia! effusion. Which of the following is the best 

next step in management of this patient? 

O A.Antibiotics, fluid resuscitation, and admission to intensive care unit (6%) 

O B.Beta blockers, anticoagulation, and admission to intensive care unit (30%) 

C C.Cardiac catheterization (4%) 

✓C D.CT angiography (34%) 

C E.lmmediate emergency pericardiocentesis (24%) 

Omitted 
Correct answer 

D 

Explanation 

I ,.1 34% 
I...!.!.!..!. Answered correctly 
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Acute aortic dissection 

• History of HTN·, Marfan syndrome, 

cocaine use 

• Severe, sharp, tearing chest or back 
Clinical features 

Complications 

due to 

extension 

(involved 

structure) 

pain 

• + >20 mm Hg variation in SBP between 

arms 

• Stroke (carotid artery) 

• Acute aortic regurgitation (aortic 

root/valve) 

• Horner syndrome (carotid sympathetic 

plexus) 

• Myocardial ischemia/infarction (coronary 

artery ostia) 

• Pericardia! 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. 

Although this patient does not have severe chest pain or a pulse differential, his chest and neck 

pain, syncope, history of hypertension, evidence of mediastinal widening on chest radiograph, and 

pericardia! effusion are all concerning for acute aortic dissection. 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. Type A (ascending aorta) 

dissections can lead to aortic rupture into the pericardia! space and hemopericardium, which can 

rapidly progress to cardiac tamponade and cardiogenic shock. 

As type A aortic dissections are surgical emergencies with mortality rates of 1 °/o-2% per hour 

following symptom onset, confirming or excluding the diagnosis is critical: 

• CT angiography 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. 

• MR angiography 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 nephrogenic systemic fibrosis. 

• Transesophageal (not transthoracic) echocardiography 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. 

(Choice A) Although this patient may initially have had bronchitis (cough with whitish sputum 

production and chest discomfort), his current presentation is suggestive of acute aortic dissection. 

Furthermore, there is no consolidation or infiltrate on chest x-ray; therefore, antibiotics are not 

indicated. Sudden, transient increases in blood pressure (eg, cocaine use, heavy lifting, cough) can 

precipitate acute aortic dissection. 

(Choice B) Beta blockers are typically used to lower systolic blood pressure in acute aortic 

dissection. However, the use of anticoagulants in patients with suspected aortic dissection and 

possible hemopericardium is contraindicated. 

(Choice C) This patient's ECG shows sinus tachycardia along with left ventricular hypertrophy due 

to long-standing hypertension. There is no indication for cardiac catheterization at this point, and it 

would likely cause a further delay in definitive diagnosis and management. 

(Choice E) Emergency pericardiocentesis is indicated in patients with pericardia! effusion and 

cardiac tamponade (eg, Beck's triad with hypotension, dilated neck veins, and muffled heart sounds) 

with hemodynamic instability or cardiogenic shock. This patient is hemodynamically stable and has 

a small pericardia! effusion; therefore, emergency pericardiocentesis is not indicated and may lead 

to complications and therapeutic delay in case the diagnosis of type A dissection is missed. 

Educational objective: 

Acute type A aortic dissection can extend into the pericardia! space, causing hemopericardium and 

rapidly progressing to cardiac tamponade and cardiogenic shock. CT angiography is the initial 

diagnostic study of choice in hemodynamically stable patients and reveals an intimal flap separating 

the true and false lumens in the ascending or descending aorta. 

References 

• Missed diagnosis of limited ascending aortic dissection by multiple imaging modalities leading to 

fatal cardiac tamponade and aortic rupture. 

• Obstacles in the diagnosis of acute aortic dissection. 

• Corrigendum to: 2014 ESC Guidelines on the diagnosis and treatment of aortic diseases. 
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An 84-year-old man is brought to the emergency department due to severe left-sided flank pain and 

nausea over the last hour. He has also had syncope but no chest pain, bowel symptoms, or bladder 

symptoms. Other medical conditions include hypertension, dyslipidemia, sigmoid diverticulosis, and 

a transient ischemic attack 5 years ago. He has a 50-pack-year smoking history. Temperature is 

37.1 C (98.8 F), blood pressure is 90/60 mm Hg, and pulse is 112/min and regular. Pulse oximetry 

shows 94% on room air. The patient appears anxious, pale, and diaphoretic. Diffuse abdominal 

tenderness to deep palpation and left costovertebral angle tenderness is present. Bowel sounds are 

present. There is no rigidity or guarding. Peripheral pulses are decreased. Which of the following is 

the most likely diagnosis? 

✓O A.Abdominal aortic aneurysm rupture (63%) 

O B.Acute pyelonephritis (3%) 

O C.Acute renal infarction (23%) 

O D.Nephrolithiasis with ureteral obstruction (4%) 

O E.Perforation of diverticula (5%) 

Omitted 
Correct answer 

A 

Explanation 

Risk factors 

I 1.1 63% 
L!!!!. Answered correctly 

(i'\ 04 secs 
\..::J TimeSpent 

Abdominal aortic aneurysm 

• Advanced age (eg, >60) 

• Smoking, male sex, hypertension 

• History of atherosclerosis or CTD 

• Mostly asymptomatic 

• Rapid expansion 

o Dull abdominal/back pain 

Clinical presentation o Distal embolization 

• Rupture 

02/05/2021 
• Last Updated 

o Sudden, severe abdominal/back pain + shock 

o Umbilical/flank hematoma 

• Smoking cessation 

Management 
• 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. 

This patient's acute onset of severe flank pain, syncope, and hemodynamic instability is 

concerning for a ruptured abdominal aortic aneurysm (AAA). AAA typically occurs in patients age 

>60 and is more common in smokers, men, and those with a history of atherosclerosis or connective 

tissue disease. Patients typically have few symptoms until the AAA markedly expands or ruptures, 

precipitating abdominal or flank pain. Less common presentations include distal ischemia, due to 

embolization of the thrombus or of atherosclerotic debris from the aneurysm; and high-output heart 

failure, resulting from erosion of the AAA into the vena cava (ie, aortocaval fistula). 

AAA rupture usually occurs posteriorly into the retroperitoneum, which can delay the onset of 

hemodynamic instability (eg, 1 h of symptoms in this patient); however, rupture may occur 

anteriorly with direct leakage into the peritoneum and rapid onset of hemodynamic instability and 

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. 

(Choice B) Acute pyelonephritis commonly presents with flank pain, and hemodynamic instability 

may occur due to sepsis; however, this patient's lack of fever or dysuria makes this diagnosis less 

likely. 

(Choice C) Acute renal infarction presents with abdominal or flank pain. However, it is 

accompanied by hypertension (rather than hypotension) due to increased renin secretion; fever is 

also common. 

(Choice D) Nephrolithiasis with obstruction would not account for this patient's hemodynamic 

instability and reduced peripheral pulses. Of note, AAA complicated by an aortocaval fistula can 

cause venous congestion of the bladder, sometimes leading to hematuria that is misdiagnosed as 

nephrolithiasis. 

(Choice E) 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). 

Educational objective: 

Ruptured abdominal aortic aneurysm presents with the acute onset of severe abdominal or flank 

pain, sometimes accompanied by syncope, a pulsatile abdominal mass, and/or flank or umbilical 

hematomas. The onset of hemodynamic instability can be abrupt or delayed. 
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A 55-year-old man comes to the office due to several months of worsening cramping in his left leg 

that he has noted during morning exercise. The patient has no chest discomfort, shortness of 

breath, palpitations, or syncope. Medical history is unremarkable, and he takes no medications. He 

is an ex-smoker with a 20-pack-year history. The patient does not use alcohol or illicit drugs. He 

exercises twice a week and follows a low-fat diet. His father had a myocardial infarction at age 60 

and died from a second myocardial infarction at age 65. Blood pressure is 145/95 mm Hg and pulse 

is 85/min. Cardiac, pulmonary, and abdominal examinations are within normal limits. Peripheral 

pulses are decreased in the left leg. Ankle-brachia! index is 0.65 in the left and 1.1 in the right. ECG 

is within normal limits. Fasting laboratory results are as follows: 

Cholesterol 220 mg/dl 

HDL 50 mg/dl 

LDL 135 mg/dl 

Triglycerides 150 mg/dl 

Glucose 88 mg/dl 

Which of the following is the most appropriate next step in management of this patient? 

0 A.Aspirin alone (11%) 

✓O B.Aspirin and atorvastatin (73%) 

O C.Aspirin and fenofibrate (0%) 

O D.Surgical revascularization (11 % ) 

0 E.Warfarin (2%) 

Omitted 
Correct answer I 1.1 73% 

L!!!!. Answered correctly 
B 

Explanation 
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Indications for statin therapy in prevention of ASCVD 

• Established ASCVD 

o Acute coronary syndrome 

Secondary prevention o Stable angina 

o Arterial revascularization (eg, CABG) 

o Stroke, TIA, PAD 

• LDL >190 mg/dl 

Primary prevention • 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's intermittent claudication and ankle-brachia! 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 A 1 c <7% ), and blood pressure 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. 

(Choice A) 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. 

(Choice C) 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. 

(Choice D) 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. 

(Choice E) 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. 

References 

• Statin prescription is essential in peripheral vascular disease. 

• 2019 ACC/AHA guideline on the primary prevention of cardiovascular disease: a report of the 

American College of Cardiology/American Heart Association task force on clinical practice 

guidelines. 

Medicine 

Subject 

Cardiovascular System 

System 

Peripheral vascular disease 

Topic 

MedicalBooksVN.com 



A 72-year-old man underwent surgical repair of an aneurysm of the infrarenal aorta. He received 

perioperative prophylaxis with a second-generation cephalosporin antibiotic. On the first 

postoperative day he complains of progressive abdominal pain and bloody diarrhea. His 

temperature is 38.5° C (101 ° F), blood pressure is 110/65 mm Hg, pulse is 110/min and respirations 

are 22/min. His abdomen is mildly distended and tender to palpation. The tenderness is mostly in 

the left lower quadrant without rebound. Femoral pulses are full and symmetric. His white blood cell 

count is 12,000/mm3. Which of the following is the most likely diagnosis? 

O A. Pseudomembranous colitis (21 % ) 

O B.lnvasive infectious diarrhea (2%) 

O C.Aortoenteric fistula (8%) 

✓O D.lschemia of the bowel (62%) 

O E.Perforation of the colon (4%) 

Omitted 
Correct answer 

I 1,1 62% 
L!!!!. Answered correctly 

D 

Explanation 

(i'\ 08 secs 
\..::J TimeSpent 

F==I 03/29/2021 
IE!.) Last Updated 

Bowel ischemia is one known complication (1-7% incidence) of abdominal aortic aneurysm repair. It 

results from inadequate colonic collateral arterial perfusion to the left and sigmoid colon after loss of 

the inferior mesenteric artery during aortic graft placement. Patients present with abdominal pain 

and bloody diarrhea. Fever and leukocytosis may also be present. This adverse effect can be 

minimized by checking sigmoid colon perfusion following placement of the aortic graft. 

(Choice A) C. difficile is the most common cause of nosocomial diarrhea. Pseudomembranous 

colitis occurs following antibiotic treatment and most commonly causes a voluminous watery 

diarrhea in addition to abdominal pain and fever. Bloody diarrhea is rare. Also, it is uncommon to 

develop C. difficile infection so early after the antibiotic use (typically takes 4-5 days). 

(Choice B) Invasive diarrhea, such as that caused by E. coli (EIEC) or Shigella, manifests with 

bloody, purulent diarrhea and tenesmus. These are less likely in this setting. 

(Choice C) Aortoenteric fistula is a rare and late complication where the duodenum erodes into the 

proximal part of the aortic graft. 

(Choice E) Iatrogenic bowel perforation may be suspected after any abdominal operation. Signs of 

peritoneal irritation are usually present. Bloody diarrhea is usually not a feature of perforation. 

Educational Objective: 

Bowel ischemia and infarction are possible early complications of operation on the abdominal aorta, 

such as AAA repair. 
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A 43-year-old construction worker is brought to the emergency department after falling 6.1 m (20 ft} 

from faulty scaffolding. The patient has severe chest pain and appears scared. Blood pressure is 

136/92 mm Hg, and pulse is 120/min. Chest x-ray is shown below. 

Which of the following is the most likely diagnosis in this patient? 

✓O A. Blunt aortic injury (81 % ) 

O B.Diaphragmatic rupture (0%) 

O C.Left ventricular aneurysm (0%) 

O D.Myocardial contusion (7%) 

O E.Pulmonary contusion (5%) 

O F. Tracheobronchial disruption (3%) 

Omitted 
Correct answer 

I 1,1 81% 
L!!!!. Answered correctly 
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Explanation 
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Thoracic aortic injury 

Widened 
mediastinum 
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Normal chest x-ray Widened mediastinum: supine chest x-ray >8 cm; 
upright chest x-ray >6 cm 

©UWor1d 

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: 

• 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) 

• 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. 

(Choice B) Diaphragmatic rupture typically presents with loss of diaphragmatic contour and/or 

presence of abdominal organs (eg, stomach, bowel) within the thoracic cavity, which may cause a 

mass-effect mediastinal shift (but not widening). 

(Choice C) Left ventricular aneurysm appears as a prominence or bulge along the left heart border, 

not as a widened mediastinum. It is typically seen as a complication of transmural myocardial 

infarction rather than trauma. 

(Choice D) 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). 

(Choice E) Pulmonary contusion causes parenchymal hemorrhage and edema that manifests as 

irregular, non lobular opacities. 

(Choice F) 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. 

Educational objective: 

Patients with trauma from rapid deceleration are at risk for blunt thoracic aortic injury (BTAI}. All 

patients with blunt chest trauma require a chest x-ray after initial trauma survey. Chest x-ray findings 

concerning for BTAI include widened mediastinum, abnormal aortic contour, and/or left-sided 

effusion (hemothorax). 
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A 34-year-old man comes to the emergency department due to acute-onset central chest and 

epigastric pain radiating to the mid-lower back. The pain started an hour ago while at rest. The 

patient also reports mild shortness of breath and diaphoresis. He has not seen a physician in 10 

years. The patient drinks 3 or 4 beers most days and occasionally uses cocaine. His last use of 

cocaine was a day ago. On examination, the patient is in severe distress due to pain. Skin is cool 

and clammy. Blood pressure is 210/120 mm Hg and equal in both arms. Pulse is 110/min and 

regular, and respirations are 22/min. Pulse oximetry shows 95% on room air. BMI is 34 kg/m 2 • 

There is no pulse asymmetry. Jugular venous pressure is normal. Breath sounds are decreased at 

the left lower base, and percussion is dull in the same area. Heart sounds are normal with no 

murmurs or extra sounds. Abdominal and neurologic examinations show no abnormalities. 

Extremities have no cyanosis, clubbing, or edema. ECG reveals sinus tachycardia with nonspecific 

T-wave changes. Serum troponin is normal. D-dimer is elevated. Serum lipase is normal. Chest x

ray shows a moderate-sized left pleural effusion. Which of the following is the most likely cause of 

the patient's current condition? 

O A.Coronary artery vasospasm (10%) 

8 B.Longitudinal tear in the esophagus (5%) 

O C.Necrotizing pancreatitis (5%) 

8 D.Pulmonary embolism (19%) 

O E.Ruptured atherosclerotic plaque (1%) 

✓O F. Tear in the aortic intima (57%) 

Omitted 
Correct answer 

I 1,1 57% 
L!!!!. Answered correctly 
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Explanation 

(i"\ 05 secs 
i...::.J Time Spent 

Acute aortic dissection 

• History of HTN*, Marfan syndrome, 

cocaine use 
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• Severe, sharp, tearing chest or back 
Clinical features 

Complications 

due to 

extension 

(involved 

structure) 

pain 

• + >20 mm Hg variation in SBP between 

arms 

• Stroke (carotid artery) 

• Acute aortic regurgitation (aortic 

root/va Ive) 

• Horner syndrome (carotid sympathetic 

plexus) 

• Myocardial ischemia/infarction (coronary 

artery ostia) 

• Pericardia! 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. 

This patient likely has acute aortic dissection complicated by pleural effusion. Risk factors for 

aortic dissection include hypertension, connective tissue disorders (eg, Marfan syndrome), and 

preexisting aneurysm. Cocaine, which can cause rapid and transient hypertension, is frequently 

associated with dissections in young patients. 

Patients typically have sudden-onset, severe chest or back pain that is described as sharp or 

tearing. Depending on the vessels and structures involved (eg, carotid arteries, aortic root, celiac 

artery), complications can include stroke, acute aortic regurgitation with heart failure, or mesenteric 

ischemia. Involvement of the subclavian or iliac arteries can result in asymmetry of pulses or blood 

pressure (pulses and blood pressure are typically symmetric if these arterial branches are not 

involved). Pleural effusion may occur due to either direct extension causing hemothorax or from an 

inflammatory reaction to blood irritating the pleural lining. 

D-dimer elevation is common (sensitive but not specific) due to the presence of fibrin degradation 

products. ECG findings can be variable depending on the patient's underlying illnesses (eg, 

hypertension) or the presence of coronary ostia compromise. Plain x-ray may demonstrate a 

widened cardiac silhouette, and CT scan typically shows an intimal flap or double aortic lumen. 

(Choices A and E) Myocardial infarction (Ml) due to ruptured atherosclerotic plaque is uncommon 

in young patients (<35), and cocaine-induced Ml is usually due to increased myocardial oxygen 

demand and coronary artery vasospasm. Ml due to either mechanism is less likely than aortic 

dissection in this patient given the normal troponin and moderate-sized pleural effusion. 

(Choice B) Longitudinal esophageal tear (Mallory-Weiss syndrome) typically presents with 

hematemesis and epigastric pain in the setting of recent vomiting with retching. 

(Choice C) Acute necrotizing pancreatitis commonly presents with epigastric pain radiating to the 

back, often with an associated pleural effusion. However, normal serum lipase makes this diagnosis 

much less likely. 

(Choice D) 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, and hypotension and jugular venous distension are typically present. 

Epigastric pain and marked hypertension make cocaine-induced aortic dissection a more likely 

diagnosis. 

Educational objective: 

Cocaine can cause rapid and transient hypertension and is associated with aortic dissection in 

young patients. There is typically sudden-onset, severe chest or back pain that is sharp or tearing, 

and pleural effusion may occur due to hemothorax. 
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A 67-year-old man comes to the office for a new patient evaluation after recently relocating to a 

retirement community. The patient has a history of hypertension treated with losartan. He is a 

former smoker with a 40-pack-year history and drinks alcohol occasionally. He is a retired school 

teacher. Blood pressure is 130/80 mm Hg and pulse is 80/min. Examination reveals a bruit in the 

right side of the neck, but the remainder of the examination is normal. Duplex ultrasonography of 

the neck arteries reveals a 60% stenosis at the right common carotid artery bifurcation. The left 

common carotid artery has a 40% lesion. Which of the following is the best next step in 

management of this patient's arterial abnormalities? 

✓O A.Antiplatelet and statin therapy (67%) 

O B.Bilateral carotid artery stenting (0%) 

O C.Bilateral carotid endarterectomy (1 % ) 

O D.Close monitoring with no intervention (18%) 

O E.Right carotid artery stenting (3%) 

O F. Right carotid endarterectomy (7%) 

Omitted 
Correct answer 

I I, I 67% 
L!!!!. Answered correctly 
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Explanation 
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This patient has asymptomatic bilateral carotid artery stenosis in the setting of multiple 

atherosclerotic risk factors (eg, hypertension, prior smoking). All patients with carotid artery stenosis 

should receive intensive medical therapy including an antiplatelet agent (eg, aspirin), a statin, and 

careful blood pressure control. Risk factors, including diabetes, obesity, and smoking, should be 

managed aggressively. Further management is dependent on patient symptomatology and severity 

of the stenosis. 

• Symptomatic carotid stenosis is defined by the occurrence of transient ischemic attack {TIA) or 

stroke in the distribution of the affected artery within the previous 6 months. Carotid 

endarterectomy (CEA) is recommended for symptomatic patients with high-grade carotid 

stenosis (generally 70%-99% for symptomatic lesions) (Choices C and F). 

• Asymptomatic carotid stenosis is defined as carotid atherosclerosis without recent TIA or 

stroke. Current guidelines differ in regard to recommendations for CEA in asymptomatic 

patients, although some evidence suggests benefit in those with high-grade stenosis (generally 

80%-99% for asymptomatic lesions). Asymptomatic patients with lower-grade {<80%) lesions, 

such as this patient, are managed medically. 

(Choices B and E) CEA is generally preferred over carotid artery stenting in patients who require 

intervention due to lower periprocedural mortality and stroke risk. This asymptomatic patient with 

lower-grade lesions does not require either intervention. 

(Choice D) This patient requires medical management. 

Educational objective: 

All patients with carotid artery stenosis should receive medical therapy with antiplatelet agents and 

statins. Some evidence suggests benefit of carotid endarterectomy in asymptomatic patients with 

high-grade (80%-99%) stenosis. However, asymptomatic patients with lower-grade {<80%) lesions 

are managed medically. 
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A48-year-old man comes to the emergency department due to severe chest pain that started 2 

hours ago. He has difficulty localizing the pain, saying that it "hurts all over my chest." He has had 

no shortness of breath, lightheadedness, syncope, or palpitations. The patient has no known 

medical conditions. He is a lifetime nonsmoker and does not use illicit drugs. His father died 

suddenly at age 52 from a presumed heart attack. Temperature is 36.7 C (98.1 F), blood pressure is 

178/102 mm Hg, pulse is 105/min and regular, and respirations are 16/min. On physical 

examination, the lungs are clear to auscultation and heart sounds are normal. ECG reveals sinus 

tachycardia, voltage criteria for left ventricular hypertrophy, and T-wave inversion in leads V5 and 

V6. A CT image of the chest is shown below. 

In addition to pain control, which of the following is the most appropriate, immediate 

pharmacotherapy for this patient? 

O A.Furosemide (1%) 

0 B.Hydralazine (9%) 

✓O C.Labetalol (65%) 

O D.Nitroprusside (14%) 

O E.Tissue plasminogen activator (3%) 

O F. Unfractionated heparin (6%) 

Omitted 
Correct answer 

C 

I , • I 65% 
L!.!!!. Answered correctly 
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• History of HTN, genetic disorder (eg, Marfan syndrome) 

Clinical presentation • Severe, sharp, tearing chest or back pain 

• >20 mm Hg difference in SBP between arms 

• ECG: normal or nonspecific ST- & T-wave changes 

Diagnosis • Chest x-ray: mediastinal widening 

• CT angiography or TEE for definitive diagnosis 

• Pain control (eg, morphine) 

Treatment 
• Intravenous beta blockers (eg, esmolol) 

• + Sodium nitroprusside (if SBP >120 mm Hg) 

• Emergent surgical repair for ascending dissection 

HTN = hypertension; SBP = systolic blood pressure; TEE= transesophageal echocardiogram. 

This patient's clinical presentation and CT scan findings (intimal tears separating the true and false 

lumens of the ascending and descending aorta) are consistent with aortic dissection. Aortic 

dissection involving the ascending aorta (type A) is considered a surgical emergency, with mortality 

rates of 1 %-2% per hour following symptom onset; rapid diagnosis and treatment are critical. 

The goals of initial therapy of aortic dissection include: 

• adequate pain control. 

• reduction of systolic blood pressure (SBP) to 100-120 mm Hg. 

• decrease in left ventricular (LV) contractility to reduce aortic wall stress. 

Intravenous beta blockers (eg, labetalol, propranolol, esmolol) are preferred for initial therapy to 

reduce heart rate, SBP, and LV contractility. These effects lead to a decrease in the rate of rise in 

SBP (dP/dt) and in aortic wall stress. 

(Choice A) Aortic dissection, especially involving the aortic root, can cause acute aortic 

regurgitation, which can lead to acute heart failure and pulmonary edema requiring diuretic (eg, 

furosemide) therapy. This patient's lungs are clear, making pulmonary edema unlikely; therefore, 

diuretics would have no role in management. 

(Choices B and D) Hydralazine and nitroprusside are vasodilators sometimes used in hypertensive 

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 (ie, >120 mm Hg) despite adequate beta blockade. 

(Choices E and F) Patients with aortic dissection should not receive thrombolytic therapy with 

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

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

pulmonary embolism) due to the risks of bleeding and propagation of the dissection into the 

pericardia! space (hemopericardium). 

Educational objective: 

Intravenous beta blockers (eg, labetalol, esmolol) are the treatment of choice for the initial medical 

management of patients with acute aortic dissection, as they lower heart rate and blood pressure 

and reduce left ventricular contractility. 
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A 32-year-old man is brought to the emergency department due to excruciating, sudden-onset chest 

and neck pain. He has no history of dyspnea, chest pain, or lower extremity edema. Height is 196 

cm (6 ft 5 in) with long extremities. The hand joints show significant extensibility. Pectus carinatum 

deformity is present. Which of the following additional findings is likely in this patient? 

0 A.Audible S3 (7%) 

✓O B.Early diastolic murmur (56%) 

O C.Fixed splitting of S2 (2%) 

0 D.Opening snap (12%) 

O E.Pericardial friction rub (3%) 

O F. Pulsus parvus et tardus (16%) 

Omitted 
Correct answer 

I 1,1 56% 
L!!!!. Answered correctly 

B 

Explanation 

(i'\ 06 secs 
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• Arachnodactyly 
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Skeletal 
• t Upper-to-lower body segment ratio, j arm-to-height ratio 

• Pectus deformity, scoliosis, or kyphosis 

• Joint hypermobility 

Ocular • Ectopia lentis 

Cardiovascular 
• Aortic dilation, regurgitation, or dissection 

• Mitral valve prolapse 

Pulmonary • Spontaneous pneumothorax from apical blebs 

• Recurrent or incisional hernia 
Skin 

• Skin striae 

This patient has features of marfanoid habitus consistent with underlying Marfan syndrome; his 

sudden-onset neck and chest pain suggest acute aortic dissection. Marfan syndrome involves 

mutations that affect the extracellular matrix protein fibrillin-1 and result in disruption of connective 

tissue structural integrity throughout the body. 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. 

(Choice A) An S3 is a low-frequency diastolic sound that usually results from blood filling a volume

overloaded ventricle in heart failure. The valvular defects associated with Marfan syndrome may 

sometimes lead to chronic heart failure; however, this patient has had no such symptoms (eg, 

dyspnea, lower extremity edema). 

(Choice C) 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). 

(Choice D) 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. 

(Choice E) Pericardia! friction rub occurs in pericarditis, which is not associated with Marfan 

syndrome. 

(Choice F) Pulsus parvus et tardus describes the weak and delayed arterial pulses observed with 

severe aortic stenosis. Aortic stenosis is not commonly associated with Marfan syndrome. 

Educational objective: 

Aortic root disease is the predominant cause of morbidity and mortality in patients with Marfan 

syndrome. Most patients have aneurysmal aortic root dilation that can progress to cause chronic 

aortic regurgitation or type A aortic dissection. If dissection occurs it is usually prior to age 40; it is a 

surgical emergency that may be complicated by acute aortic regurgitation. 
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A 64-year-old man is brought to the emergency department with a 2-hour history of severe chest 

pain accompanied by nausea. The pain started suddenly, and the patient describes it as "tearing." 

He has a long-standing history of hypertension and type 2 diabetes mellitus. He has no history of 

coronary artery disease or stroke. The patient is a former smoker with a 35-pack-year history. He 

does not use illicit drugs. ECG shows sinus tachycardia without any significant ST-segment or T

wave changes. CT angiography is performed and confirms dissection of the ascending aorta 

extending up to the arch. While the patient is being prepared for urgent surgery, he develops 

increasing shortness of breath and refuses to lie flat. Chest auscultation reveals bibasilar crackles 

that were not present on initial evaluation. Which of the following is the most likely cause of this 

patient's shortness of breath? 

O A.Acute respiratory distress syndrome (8%) 

✓O B.Aortic valve insufficiency (51 % ) 

O C.Cerebral hypoperfusion (0%) 

O D.Pericardial tamponade (36%) 

O E.Pulmonary arterial hypertension (3%) 

Omitted 
Correct answer 

B 

Explanation 

I 1.1 51% 
L!!!!. Answered correctly 
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Acute aortic dissection 

• History of HTN*, Marfan syndrome, 
. 

cocaine use 

• Severe, sharp, tearing chest or back 
Clinical features 

Complications 

due to 

extension 

(involved 

structure) 

. 
pain 

• + >20 mm Hg variation in SBP between 

arms 

• Stroke (carotid artery) 

• Acute aortic regurgitation (aortic 

rooUvalve) 

• Horner syndrome (carotid sympathetic 

plexus) 

• Myocardial ischemia/infarction (coronary 

artery ostia) 

• Pericardia! 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. 

As seen in this case, affected patients can develop sudden onset of worsening chest pain, 

hypotension, pulmonary edema, and orthopnea (suggested by refusal to lay flat), along with the 

early decrescendo diastolic murmur of AR. 

(Choice A) Acute respiratory distress syndrome (ARDS) refers to respiratory failure with dyspnea, 

hypoxemia, bilateral alveolar infiltrates, and crackles. ARDS is a diagnosis of exclusion; the 

pulmonary edema in this patient with acute aortic dissection is more likely due to acute AR 

(cardiogenic pulmonary edema). 

(Choice C) Aortic dissection involving the carotid or vertebral arteries can cause cerebral 

hypoperfusion, leading to stroke or transient ischemic attack. 

(Choice D) Ascending aortic dissection can propagate proximally into the pericardia! space and 

lead to hemopericardium and cardiac tamponade. The elevated pressure in the pericardia! space 

prevents filling of the heart chambers-primarily the low-pressure, right-sided chambers. This leads 

to a reduction in cardiac output, which can cause dyspnea as well as hypotension and jugular 

venous distension. 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). 

(Choice E) Pulmonary arterial hypertension describes elevated pulmonary arterial pressure that is 

caused directly by pathology in the pulmonary arteries/arterioles (ie, intimal thickening, 

vasoconstriction). Although acute AR transmits elevated hydrostatic pressure back to the pulmonary 

arteries, the pulmonary hypertension that is created is secondary and is not the principal cause of 

respiratory distress. 

Educational objective: 

Ascending aortic dissection can propagate proximally from the site of intimal tear to involve the aortic 

valve, causing acute aortic regurgitation and heart failure. Cardiac tamponade is another potential 

complication of ascending aortic dissection that can be differentiated from acute aortic regurgitation 

by an absence of pulmonary edema. 
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A 65-year-old man comes to the office for a health maintenance visit. The patient has a history of 

hypertension and hypercholesterolemia. He smoked two packs of cigarettes per day for 25 years 

but stopped at age 50. Blood pressure is 128/80 mm Hg and pulse is 74/min. Physical examination 

shows no abnormalities. Screening abdominal ultrasonography reveals a 6-cm abdominal aortic 

aneurysm. The patient is referred to a vascular surgeon, who recommends endovascular repair of 

the aneurysm. Which of the following should be discussed with the patient as part of obtaining 

informed consent for the procedure? 

O A. Detailed steps of the procedure (6%) 

O B.Every possible complication of the procedure (23%) 

O C.Financial costs of the treatment (0%) 

O D.Risk factors for aneurysm formation (0%) 

✓O E.Risks of not undergoing the procedure (66%) 

O F. Various indications for the procedure (2%) 

Omitted 
Correct answer 

E 

Explanation 

I 1,1 66% 
L!!!!. Answered correctly 
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Elements of informed consent 

Preconditions 
• Competency 

• Voluntariness 

• Diagnosis 

• Proposed treatment or procedure 
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• Alternate treatment options (medical, surgical) 

Disclosure of key facts • Risks/benefits of proposed treatment & alternatives 

o Common complications 

o Rare but major complications 

• Risks of refusing treatment 

• Role of residents & medical students 

Other disclosures if applicable • Anticipated additional procedures 

• Financial conflicts 

Informed consent is the process in which a physician provides the information necessary for the 

patient to make an educated health care decision. Essential elements include an explanation of: 

• the patient's diagnosis 

• the risks and benefits of both the proposed treatment and the treatment alternatives (eg, 

endovascular vs open aneurysm repair) 

• the risks of refusing treatment (eg, aneurysmal rupture). 

It is not required or even feasible to cover all of the possible potential complications, but the 

physician must discuss common complications and those that are serious, even if they are rare 

(Choice B). 

The informed consent discussion should use comprehensible language and be tailored to the 

patient's level of understanding. For example, patients do not need to know the detailed surgical 

steps of the procedure but should be informed of the general steps (eg, site of vascular access, use 

of contrast, placement of graft) (Choice A). The patient should also be given the opportunity to ask 

questions. 

After discussion of all these elements, the patient may choose to undergo the procedure and sign a 

consent form. However, because consent forms are often relatively generic, the specifics of the 

discussion should be documented in the patient's medical record as the main proof of informed 

consent. 

(Choice C) Although some patients may want to know the financial costs of undergoing treatment, 

this is not an essential element that must be discussed during the informed consent process. In 

addition, this information is not typically available to the physician and likely varies based on the 

patient's insurance or health care plan. 

(Choice D) The informed consent discussion should include an explanation of the diagnosis (eg, 

what an abdominal aortic aneurysm is) but need not cover the risk factors for the disease (eg, 

cigarette smoking, hypertension), which might be perceived as placing blame on the patient. 

(Choice F) The informed consent discussion should include a general explanation of the procedure 

and the reason it is indicated for the patient's particular diagnosis; however, discussion of the various 

other indications for the procedure is unnecessary and may cause confusion. 

Educational objective: 

Essential elements discussed during the informed consent process include the patient's diagnosis, 

the risks and benefits of both the proposed treatment and treatment alternatives, and the risks of 

refusing treatment. 
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A 64-year-old nondiabetic man complains of cramping pain in his right thigh after walking 2 blocks. 

The pain goes away once he stops and rests for several minutes. He is an ex-smoker with 35-pack

year history. On physical examination, the distal pulses are diminished on the right leg. His ankle 

brachia! index is 0.98 on the left and 0.75 on the right. Which of the following is this patient most 

likely to suffer over the next 5 years? 

O A.Abdominal aortic aneurysm rupture (7%) 

O B.Above-knee amputation (6%) 

O C.Below-knee amputation (19%) 

O D.lntracranial hemorrhage (0%) 

✓O E.Myocardial infarction (66%) 

Omitted 
Correct answer I 1.1 66% 

L!!!!. Answered correctly 
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Explanation 
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The patient's clinical presentation, with symptoms of intermittent claudication, diminished pulses, 

and abnormal (<1) ankle brachia! index, is suggestive of peripheral artery disease (PAD) involving 

the right lower extremity. Multiple studies assessing the natural history of patients with PAD have 

found intermittent claudication as a strong predictor of the future risk of cardiovascular morbidity 

and mortality. 

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. 

(Choice A) 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, male sex, and current ongoing smoking. This patient has no 

symptoms or signs suggestive of AAA and therefore is not at increased risk of rupture. 

(Choices Band C) 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. 

(Choice D) The presence of PAD is not associated with an increased risk of intracranial 

hemorrhage. 

Educational objective: 

Cardiovascular disease is the major cause of morbidity and mortality in patients with peripheral 

artery disease (PAD). Patients with PAD and intermittent claudication have an estimated 20% 5-

year risk of nonfatal myocardial infarction and stroke and a 15%-30% risk of death due to 

cardiovascular causes. Only 1 %-2% of patients with PAD progress to develop critical limb ischemia 

with risk of limb amputation. 
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A 4-year-old girl is brought to the emergency department due to a 1-week history of fever. Her family 

has also noticed that the patient is "much crankier than normal" and has decreased oral intake. She 

has had no cough, rhinorrhea, or emesis. She has no medical conditions, takes no daily 

medications, and has not received age-appropriate vaccines. Temperature is 39.4 C (102.9 F), 

blood pressure is 90/60 mm Hg, and pulse is 135/min. On physical examination, the patient is 

irritable and has mild facial flushing. Bilateral conjunctivae are injected. A 1.7-cm, tender, mobile 

anterior cervical lymph node is palpated. Cardiac examination demonstrates a regular rhythm and 

no murmurs, rubs, or gallops. The trunk and extremities have a blanching maculopapular eruption; 

the hands and feet are erythematous and edematous. An image of the patient's mouth is shown 

below. 

The posterior pharynx is mildly injected without exudates or tonsillar hypertrophy. Which of the 

following is the best next step in management of this patient? 

✓G A.Echocardiogram (64%) 

O B.Oral penicillin therapy (17%) 

O C.Parvovirus serology (2%) 

O D.Reassurance and close follow-up (7%) 

G E.Serum measles lgM antibody (8%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 64 % 
~ Answered correctly 
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Kawasaki disease 

Fever for 
25 days ------, 

Cervical lymph 
node >1.5 cm __ _, 

Swelling &/or erythema 
of palms/soles 
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Bilateral nonexudative 
conjunctivitis 

Mucositis 

Coronary artery 
aneurysms 

Kawasaki disease (KD) is a vasculitis characterized by ~5 days of fever plus >4 of the following 

findings: 

• Conjunctivitis: bilateral, nonexudative, limbus sparing 

• Oral mucosa! changes: erythema, fissured lips, strawberry tongue 

• Polymorphous rash: often begins in perinea! area 

• Distal extremity changes: erythema, edema, desquamation of the hands and feet 

• Cervical lymphadenopathy: >1.5-cm node 

Irritability, as seen here, is also a common feature. 

Although KD is self-limited, patients are at risk of developing cardiovascular sequelae, particularly 

coronary artery aneurysms. Therefore, an echocardiogram should be performed on all patients 

with suspected KD and repeated after several weeks because arterial diameter can increase after 

the acute illness. 

The risk of developing aneurysms is higher in infants, in patients with prolonged fevers (>14 days), 

and in those with delay in treatment (eg, intravenous immunoglobulin) after 10 days of symptom 

onset. Although the natural history of most aneurysms associated with KD is regression over years, 

patients with large aneurysms are at risk for myocardial infarction and sudden death due to coronary 

artery thrombosis and/or stenosis. 

(Choice B) Oral penicillin treats scarlet fever, which can cause fever, strawberry tongue, and 

cervical lymphadenopathy. Unlike this case, patients typically have an exudative pharyngitis and a 

sandpaper-like rash, and conjunctivitis and extremity edema would not be expected. 

(Choice C) Parvovirus infection, which can be confirmed with serology, can cause fever and rash, 

but the classic slapped cheek appearance occurs after the resolution of the febrile illness; this 

patient's facial flushing is likely due to fever. Moreover, fever in parvovirus is often accompanied by 

prodromal symptoms of sore throat, cough, and headache, not extremity changes. 

(Choice D) Pharyngoconjunctival fever caused by adenovirus typically warrants reassurance and 

observation alone. Symptoms include fever, cervical adenitis, and conjunctivitis, but pharyngitis 

would be expected, and extremity edema would not be seen. 

(Choice E) This patient's unimmunized status increases her risk of measles, which is diagnosed 

with positive measles lgM antibody. However, in addition to fever, rash, and conjunctivitis, patients 

have cough and coryza (ie, nasal inflammation, sneezing), which are not seen here. In addition, the 

measles rash spreads cephalocaudally, and this patient has no facial rash. 

Educational objective: 

Kawasaki disease is characterized by >5 days of fever and >4 of the following: nonexudative 

conjunctivitis, mucositis (eg, strawberry tongue), rash, extremity changes, and cervical 

lymphadenopathy. Echocardiogram is indicated for all patients to assess for coronary artery 

aneurysms. 
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A 59-year-old man comes to the emergency department due to 2 hours of vague chest discomfort. 

The discomfort started suddenly while the patient was watching television. He has no other 

symptoms. Blood pressure is reported to be under control with hydrochlorothiazide. The patient has 

a 30-pack-year smoking history. Vital signs are within normal limits. Physical examination shows 

clear lungs and normal heart sounds but is otherwise unremarkable. ECG is normal. The first set of 

cardiac enzymes is within normal limits. Chest x-ray is shown in the image below. 

Which of the following is most likely contributing to the pathophysiology of this patient's condition? 

O A.Coronary vasospasm (3%) 

✓O B.Degenerative aortic disease (73%) 

O C.lmpaired distal esophageal peristalsis (4%) 

O D.Longitudinal tear in the esophagus (5%) 

O E.Malignant lymphadenopathy (2%) 

O F. Sliding hiatal hernia (10%) 

Omitted 
Correct answer 

73% 
l!!!!. Answered correctly 

B 

Explanation 
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Normal chest x-ray Thoracic aortic aneurysm 

©UWorld 

<!==::> 
Widened aorta 

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 

hypertension and repeated stress from the pulsating arterial wave. Underlying connective tissue 

disease (eg, Marfan or Ehlers-Danlos syndromes) also increases the risk. 

Patients with TAA are usually asymptomatic until the discovery is made incidentally on chest x-ray, 

CT scan, or ECG. However, some patients develop chest or abdominal discomfort as the TAA grows 

to compress surrounding structures, as in this patient. 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, chest x-ray cannot always distinguish 

TAA from a tortuous aorta; therefore, chest CT scan with contrast is usually necessary to confirm the 

diagnosis. 

(Choice A) Vasospastic angina typically presents with brief, intermittent episodes of chest 

discomfort with gradual onset and offset. ECG taken during an episode demonstrates ischemic ST 

changes. 

(Choice C) Esophageal motility disorders such as achalasia present with dysphagia to solids and 

liquids, and chest x-ray may show absence of a gastric bubble. 

(Choice D) 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. 

(Choice E) 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. 

(Choice F) Hiatal hernia can be diagnosed by chest x-ray showing a round retrocardiac mediastinal 

density with air-fluid levels. Patients frequently report symptoms of gastroesophageal reflux (eg, 

heartburn, regurgitation). 

Educational objective: 

Most thoracic aortic aneurysms are due to age-related degenerative changes that lead to disruption 

of the aortic medial layer, resulting in loss of elasticity and consequent aortic dilation. Chest x-ray 

often demonstrates a widened mediastinum, enlarged aortic knob, and tracheal deviation. 
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A 67-year-old man comes to the emergency department due to worsening left foot pain. The pain 

involves the entire left foot and is severe in the forefoot. The pain began a day prior while the patient 

was lying in bed watching television. He immediately sat up and dangled his foot over the side of 

the bed, but this did not improve the pain as it had during past episodes. Although the pain was 

initially mild, it progressively worsened over the course of the day. The patient tried heat packs and 

over-the-counter pain medication, which he takes intermittently for chronic low back pain, without 

relief. Medical history includes hypertension and hyperlipidemia. The patient smokes 1-2 packs of 

cigarettes daily. Temperature is 36.7 C (98 F), blood pressure is 146/90 mm Hg, and pulse is 

92/min. On examination, the skin of both lower legs is shiny and hairless, and the left foot is mottled 

and cooler to the touch than the right foot. Pulses are not palpable in either foot but can be detected 

with doppler in the right foot. The left foot has capillary refill of 4-5 seconds. The patient has 

difficulty moving his left foot and toes. Which of the following is the most likely cause of the patient's 

new symptoms? 

✓O A.Atherosclerotic plaque disruption (78%) 

O B.Exaggerated cutaneous vasoreactivity (0%) 

O C.lncreased compartmental pressure (6%) 

O D.Popliteal vein thrombosis (5%) 

O E.Tobacco-associated vasculitis (8%) 

Omitted 
Correct answer 

I 1,1 ?B% 
L!!!!. Answered correctly 
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This 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 acute limb ischemia (eg, due to arterial embolus 

from atrial fibrillation) 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, as in this 

patient). 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 this 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, 

intravenous heparin infusion, thrombolysis, thrombectomy). 

(Choice B) Exaggerated cutaneous vasoreactivity is seen in Raynaud phenomenon and may cause 

skin color changes. However, vasoconstriction is typically triggered by cold, is more common in the 

hands, and usually lasts minutes not hours. 

(Choice C) Increased fascial compartmental pressure can lead to compartment syndrome, a limb

threatening cause of pain and paresis (a late sign). However, compartment syndrome typically 

occurs after trauma (eg, crush, fracture) or ischemia-reperfusion and is classically associated with 

tense swelling and increased pain on passive stretch. 

(Choice D) Popliteal vein thrombosis more commonly causes distal warmth and/or swelling (ie, 

decreased venous outflow) rather than coolness and prolonged capillary refill (ie, decreased arterial 

inflow). 

(Choice E) 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. 

Educational objective: 

Due to preexisting collateral circulation, acute limb ischemia in the setting of chronic peripheral 

artery disease (PAD) often presents less dramatically than in patients without PAD. Emergency 

intervention is still necessary. 
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options. 
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A 22-year-old woman comes to the emergency department due to severe chest pain that she rates 

as 9/10. The pain started suddenly an hour ago and is constant. The patient also reports neck 

discomfort and right arm tingling. She has never experienced similar symptoms before. The patient 

has a history of short stature, scoliosis, and heart murmur. The patient does not use tobacco or illicit 

drugs. ECG shows sinus tachycardia without any significant ST segment changes. Urine 

pregnancy test is positive, and ultrasound shows a 12-week intrauterine pregnancy. Which of the 

following is the most likely cause of this patient's acute presentation? 

✓O A.Aortic dissection (46%) 

O B.Coronary thrombosis (8%) 

O C.Flail mitral leaflet (14%) 

O □.Pulmonary embolism (25%) 

C E.Spontaneous pneumothorax (3%) 
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Turner syndrome, one of the most common genetic conditions, is due to partial or complete loss of 

an X chromosome. Of the various presentations of 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 bicuspid aortic valve, aortic root 

dilation, aortic coarctation, and hypertension; 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. 

Depending on extension of the aneurysm, nerve ischemia can lead to extremity tingling. Additional 

signs include asymmetry of pulses or blood pressure, hypotension, and aortic regurgitation. 

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 (as 

in this patient). 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. 

(Choice B) Patients are at an increased risk for myocardial infarction 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 aortic dissection . 

(Choice C) Mitral regurgitation and heart failure 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. 

(Choice D) Pregnancy, especially through IVF, is associated with increased risk of venous 

thromboembolism. The risk is greatest in the later stages of pregnancy, and Turner syndrome does 

not further increase the risk. In addition, the absence of dyspnea, pleuritic chest pain, or lower 

extremity swelling reduces this possibility. 

(Choice E) Patients with Marfan syndrome have an elevated risk of spontaneous pneumothorax, 

which presents with dyspnea and pleuritic chest pain. However, Turner syndrome and pregnancy 

are not associated with a significantly elevated risk. 

Educational objective: 

Turner syndrome is due to partial or complete loss of an X chromosome. Common manifestations 

include musculoskeletal (eg, short stature, webbed neck), cardiovascular, renal, and ovarian (eg, 

infertility) disorders. Cardiovascular disease, including bicuspid aortic valve and aortic root dilation, 

places patients at an increased risk for aortic dissection; this risk is further increased during 

pregnancy. 
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A 69-year-old man is brought to the emergency department due to severe chest pain that started 

suddenly, approximately 3 hours ago. He describes the pain as sharp and the "worst pain in my 

life." He feels the pain anteriorly as well as in his neck and between the shoulder blades. The 

patient has not seen a doctor for the past 20 years and takes no medications. On physical 

examination he appears very uncomfortable. There is an early diastolic decrescendo murmur at the 

right upper sternal border. ECG shows sinus tachycardia with nonspecific ST-segment and T-wave 

changes. Chest x-ray reveals widening of the superior mediastinum. Which of the following is the 

most likely predisposing condition in this patient? 

O A. Bicuspid aortic valve (6%) 

O B.Deep venous thrombosis (0%) 

O C.Fibrous atherosclerotic plaque (4%) 

O D.Large vessel vasculitis (1%) 

O E.Marfan syndrome (14%) 

O F. Rheumatic valvulitis (0%) 

✓O G.Systemic hypertension (73%) 
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Correct answer 
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• Stroke (carotid artery) 
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• Horner syndrome (carotid sympathetic 
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• Myocardial ischemia/infarction (coronary 
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• 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. 

This patient's clinical presentation-sudden severe chest and back pain, early decrescendo diastolic 

murmur suggestive of aortic regurgitation (AR), widening of the mediastinum on chest x-ray, and 

nonspecific ST-segment and T-wave changes on ECG-is consistent with acute aortic dissection 

involving the ascending aorta, including extension into the aortic annulus (leading to acute AR). 

Chronic systemic hypertension is the most important predisposing risk factor for aortic dissection, 

present in > 70% of cases. In addition to chronic hypertension, 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 aneurysms 

(Choice C). 

(Choice A) Bicuspid aortic valve by itself may slightly increase the risk of aortic dissection; the 

association of bicuspid aortic valve with aortic root enlargement in some patients further increases 

the risk. However, systemic hypertension is a more significant predisposing factor. 

(Choices B and F) Deep venous thrombosis and rheumatic valvulitis are not associated with an 

increased risk of aortic dissection. 

(Choice D) Giant cell arteritis often presents with 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. 

(Choice E) Marfan and Ehlers-Danlos syndromes are inherited connective tissue disorders 

characterized by degeneration and weakening of the medial layer of the aortic wall. Patients with 

these conditions have an increased risk for aortic aneurysm and aortic 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). 

Educational objective: 

Chronic systemic hypertension is the most important risk factor for aortic dissection, especially in 

older patients (age >60). Marfan syndrome is common in young patients (age <40) with aortic 

dissection, but it is rare in older patients with dissection. 
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