
A 35-year-old woman is brought to the emergency department after being caught in a house fire. 

She has no chronic medical conditions and no known allergies. Temperature is 35 C (95 F), blood 

pressure is 80/58 mm Hg, pulse is 156/min, and respirations are 35/min. Oxygen saturation is 67% 

on room air. The patient is disoriented. Black soot is seen in the nose and mouth. At least 50% of 

the body has burns, and there are full-thickness burns on the arms and legs. Intravenous access is 

obtained, and the patient is intubated and sedated due to signs of smoke inhalation and severe 

injuries. The wounds are cleaned, and topical antibiotics are placed over the burns. Which of the 

following is the most appropriate fluid management for this patient during the next 24 hours? 

O A.Dextrose 5% in water (4%) 

O B.Fresh frozen plasma (1%) 

O C.Half-normal saline (2%) 

✓O D.Lactated Ringer solution (55%) 

O E.Normal saline (36%) 

Omitted 
Correct answer I 1.1 55% 

L!!!!. Answered correctly 
D 

Explanation 
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Intravenous fluids 

Tonicity Fluid type 

0.9% (normal) saline 

Isotonic 
Lactated Ringer solution 
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Clinical use 

Volume resuscitation 

(eg, hypovolemia, shock) 

Albumin (5% or 25%)* 
Volume replacement, treatment of 

Dextrose 5% in water** 

Hypotonic 
0.45% {half-normal) saline 

Dextrose 5% in 0.45% {half-normal) 

saline** 

Hypertonic 3% {hypertonic) saline 

HRS = hepatorenal syndrome; SBP = spontaneous bacterial peritonitis. 

*Colloid solution; all other listed fluid types are crystalloid solutions. 

SBP or HRS 

Free water deficit 

Maintenance hydration 

Severe, symptomatic 

hyponatremia 

**Dextrose 5% in water (initially slightly hypotonic) & dextrose 5% in 0.45% saline (initially hypertonic) 

become markedly hypotonic due to metabolism of glucose. 

Severe burn injuries often result in rapid development of intravascular volume depletion and shock 

due to both insensible fluid loss {due to decreased skin integrity) and massive fluid shift into the 

extravascular space {due to increased vascular permeability). Patients with extensive burns require 

aggressive fluid resuscitation to maintain tissue perfusion and reduce mortality. This is 

accomplished with the infusion of an isotonic crystalloid solution (eg, normal saline, lactated 

Ringer solution [LR]), which have similar osmolality to the blood (~288 mOsm/kg H20). 

Although these agents are equally effective at plasma volume expansion, LR, a balanced fluid, is 

preferred for resuscitation in burn victims. It contains near-physiologic levels of chloride, potassium, 

and calcium and includes sodium lactate, a buffer that is hepatically metabolized to bicarbonate, 

which helps correct acidosis and maintain normal blood pH. Normal saline is considered an 

unbalanced fluid because its chloride concentration is supraphysiologic (154 vs 103 mmol/L) and 

can cause a hyperchloremic metabolic acidosis. It has also been associated with 

hypocoagulability (Choice E). 

(Choices A and C) Dextrose 5% in water is initially a slightly hypotonic crystalloid solution that 

quickly becomes markedly hypotonic with the metabolism of dextrose; it is administered to patients 

with a free-water deficit (ie, hypernatremia). Half-normal saline is a hypotonic crystalloid that is also 

useful in treating hypernatremia. It is also used as a maintenance fluid in those unable to maintain 

adequate oral hydration and may be used after this patient has been adequately resuscitated. 

However, these solutions must be infused slowly because the low osmolality causes much of the 

fluid volume to shift into the intracellular space following infusion, which can result in cerebral 

edema. 

(Choice B) Fresh frozen plasma is a colloid solution that is indicated for replacement of coagulation 

factors (eg, diffuse intravascular coagulation, major bleeding on warfarin, massive transfusions). 

Colloids are less effective and more expensive than crystalloid solutions and not indicated for 

resuscitation for severe burns. 

Educational objective: 

Burn victims frequently develop intravascular volume depletion and require aggressive resuscitation 

with crystalloid solutions. Lactated Ringer solution, a balanced fluid, is preferred because it contains 

near-physiologic levels of electrolytes and includes a buffer that helps correct acidosis and maintain 

normal blood pH. Normal saline is associated with the development of hyperchloremic metabolic 

acidosis. 
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A 46-year-old woman comes to the clinic due to left lower extremity swelling for the past 2 years. 

She has had several episodes of cellulitis involving the left leg. During the most recent episode 6 

months ago, she underwent treatment with intravenous antibiotics that was complicated by a 

catheter-related axillary vein thrombosis requiring 3 months of anticoagulation therapy. Her medical 

history is also significant for diet-controlled type 2 diabetes mellitus. BMI is 34 kg/m2 • Physical 

examination shows firm edema of the left lower extremity. There is no erythema or warmth. The 

examiner cannot lift the skin from the dorsum of the toes on the left foot but is able to do so with the 

toes on the right foot. Which of the following is the most likely cause of this patient's symptoms? 

0 A.Albuminuria (1%) 

✓O B.Disruption of lymphatics (62%) 

O C.lncreased central venous pressure (2%) 

O D.Systemic sclerosis (4%) 

O E.Venous valve incompetence (28%) 

Omitted 
Correct answer 

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

• 

• Physical disruption of lymphatic drainage 

o Lymphadenectomy, radiation 

o Malignant obstruction 

02/10/2021 
Last Updated 

Etiology 
o Chronic inflammation (eg, recurrent cellulitis) 

o Parasitic infection (eg, filariasis) 

o Congenital (eg, Turner syndrome) 

• Swelling, heaviness, discomfort 

Clinical presentation • Early: soft skin, pitting edema 

• Late: firm, dry & thickened skin; nonpitting edema 

• Weight loss, limb elevation 

Treatment • Compression bandages & physiotherapy 

• Diuretics contraindicated 

This patient most likely has chronic lymphedema of the left leg. Lymphedema most commonly 

results from an acquired disruption of the lymphatic system that leads to accumulation of 

lymphatic fluid in the interstitium. Common causes include malignancy and its treatment (eg, 

radiation, lymph node dissection), chronic inflammation (eg, recurrent cellulitis, connective tissue 

disease), and severe chronic venous insufficiency. Obesity is often a strong contributing factor. 

Chronic lymphedema typically presents with pain, swelling, and heaviness in one or more 

extremities. Patients with early disease usually demonstrate soft skin with pitting edema. However, 

progressive deposition of subcutaneous collagen and adipose tissue occurs, leading to later 

development of firm, thickened skin and nonpitting edema. In advanced cases, the skin may 

develop a warty appearance. Inability to lift the skin on the dorsum of the second toe (positive 

Stemmer sign) is highly specific for lymphedema. 

The diagnosis is usually based on clinical presentation, but imaging (eg, duplex ultrasound) may be 

useful in some cases. Treatment is challenging and may involve weight loss, limb elevation, 

compression bandages, and physiotherapy (eg, lymphatic drainage by massage). 

(Choices A and C) Severe albuminuria (eg, diabetic nephropathy) can lead to peripheral edema 

due to low oncotic pressure of the blood, and increased central venous pressure (eg, heart failure) 

can lead to lower extremity edema due to elevated hydrostatic pressure in the deep veins of the 

legs. Lymphedema, evidenced by thick skin and a positive Stemmer sign, is not typical in either 

setting. 

(Choice D) Systemic sclerosis often leads to peripheral edema due to inflammatory disruption of 

blood vessel walls; lymphedema due to inflammatory disruption of lymphatics can occur but is less 

common. If systemic sclerosis were present in this patient, other suggestive features (eg, 

sclerodactyly, Raynaud phenomenon) would be expected. 

(Choice E) Venous valve incompetence is the major cause of lower extremity edema due to chronic 

venous insufficiency. When severe, lymphedema may occur due to lymphatic obstruction. However, 

this patient's unilateral symptoms and history of recurrent cellulitis make venous valve incompetence 

an unlikely underlying cause. 

Educational objective: 

Chronic lymphedema is most commonly caused by an acquired disruption of the lymphatic system 

(eg, chronic inflammation, malignancy) and typically presents with pain and swelling in one or more 

extremities. Patients usually have pitting edema that later progresses to nonpitting edema 

accompanied by firm, thickened skin. 

References 

• Prevalence and characteristics of lymphoedema at a wound-care clinic. 
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A 4-year-old boy is brought to the office due to bedwetting. Toilet-training was initiated at age 2 

when he learned the words "pee" and "poop." His parents are concerned that the boy still urinates in 

his bed at least 1 night a week despite avoiding fluid intake 2 hours prior to bedtime. The patient's 

older sisters were toilet-trained during the day and night by age 3. He has a soft bowel movement in 

the toilet every day. The boy is active and plays outside for at least an hour a day. He has no 

medical problems and takes no medications. Physical examination shows a well-nourished, 

talkative boy. There is no sacral dimple or hair tuft. Testes are descended bilaterally, and the 

urethral meatus is at the tip of the glans. He can hop on each foot for a few seconds. He identifies 

the colors of "pee" and "poop" as yellow and brown, respectively. What is the best next step in 

management of this patient? 

O A. Initiate enuresis alarm therapy (20%) 

O B.Obtain urinalysis (5%) 

O C.Order bladder ultrasound (0%) 

O D.Prescribe desmopressin (1%) 

✓O E.Provide reassurance (70%) 

O F. Recommend family therapy (0%) 

O G. Restrict play time until bedwetting resolves ( 1 % ) 

Omitted 
Correct answer 

E 

Explanation 

I , • I 70% 
L!!!!. Answered correctly 
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This patient is a developmentally normal child who has not yet achieved complete urinary 

continence. Most children are ready to begin toilet-training at age 2-4 years with the acquisition of 

the following skills: 

• Walking 

• Imitating others' actions (eg, sitting on toilet) 

• Following 2-step commands 

• Removing pants 

• Communicating the need to urinate and stool 

• Voluntarily controlling sphincters 

Premature initiation of toilet-training can prolong the duration of training. Once developmentally 

ready, most children master daytime continence within months, but nighttime continence can 

sometimes take years to accomplish. Parents should be reassured that bedwetting is normal 

before age 5. Also, boys generally complete toilet-training later than girls. Most cases even beyond 

age 5 resolve spontaneously but often require intervention due to family and child frustration or 

embarrassment. 

(Choices A and D) Enuresis alarm therapy and initiation of desmopressin are considered first-line 

therapies in patients seeking treatment for nocturnal enuresis, defined by urinary incontinence in 

children age >5. These interventions are unnecessary in a 4-year-old with occasional episodes of 

incontinence. 

(Choice B) When incontinence persists beyond age 4, urinalysis should be performed to screen for 

urinary tract infection, diabetes mellitus, and diabetes insipidus. These comorbidities are unlikely in 

an otherwise asymptomatic young child who is gradually achieving complete continence. 

(Choice C) Bladder ultrasound can help identify bladder dysfunction, which can present with 

enuresis. However, other expected symptoms include daytime incontinence, weak stream, or 

hesitancy. This child's isolated, occasional nocturnal enuresis does not warrant imaging. 

(Choice F) Secondary enuresis, or return of incontinence after >6 months of dryness, can be 

caused by social stressors (eg, divorce, new school) and may improve by addressing such stressors 

in therapy. This boy has no identifiable stressors and has primary nocturnal enuresis. 

(Choice G) Punishment (eg, restriction of activities, corporal punishment) can lead to increased 

stress and anxiety, resulting in prolonged bedwetting. Encouragement and positive reinforcement 

should be provided when the child demonstrates readiness and succeeds in staying dry. 

Educational objective: 

Bedwetting is normal before age 5. Mastery of nighttime continence can take months to years, and 

boys generally achieve this milestone later than girls. 

References 

• Toilet training. 

• Primary nocturnal enuresis: a review 
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A 48-year-old man is brought to the emergency department after being stabbed once in the 

abdomen during a robbery. The patient sustained no other injuries. Blood pressure is 114/68 mm 

Hg and pulse is 118/min. Bilateral breath sounds are clear and equal. Heart sounds are normal 

without murmur. Abdominal examination shows a nonbleeding puncture wound to the left upper 

quadrant measuring approximately 2.5x1 cm. The abdomen is rigid and diffusely tender. Rectal 

examination reveals no blood. Resuscitation with intravenous crystalloid is ongoing. Which of the 

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

O A.CT scan of the abdomen with intravenous contrast (22%) 

O B.Diagnostic peritoneal lavage (3%) 

✓O C.Exploratory laparotomy (63%) 

O D.Local wound exploration (8%) 

O E.Observation with serial abdominal examinations (2%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 63% 
L!!!!. Answered correctly 
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This patient has penetrating abdominal trauma (PAT) (ie, stab wound) to the left upper quadrant 

with possible injury to underlying organs (eg, stomach, small bowel, spleen). In addition to 

tachycardia (ie, possible early hemorrhagic shock), the patient has peritonitis (rigidity, diffuse 

tenderness). This presentation is highly concerning for intraabdominal injury with ongoing 

hemorrhage and warrants immediate exploratory laparotomy. 

For patients with PAT, any of the following is an indication for immediate exploratory laparotomy: 

• Evidence of ongoing hemorrhage: hemodynamic instability (systolic blood pressure <90 mm Hg) 

or frank blood in the nasogastric tube or rectum 

• Peritonitis (eg, rigidity, rebound tenderness) 

• Evisceration (ie, externally exposed intestines) 

• Impalement (ie, penetrating object still in situ) 

In contrast, patients without an indication for immediate laparotomy should undergo further 

evaluation to determine whether peritoneal penetration occurred (eg, CT scan [Choice A], local 

wound exploration for anterior stab wounds) and/or whether intraabdominal injuries are present (eg, 

Focused Assessment with Sonography for Trauma, CT scan). The presence of either typically 

warrants surgical exploration. 

(Choice B) Diagnostic peritoneal lavage is not commonly performed, but it can help rule out 

intraabdominal injuries in patients with PAT who have no indication (eg, peritonitis) for immediate 

laparotomy. 

(Choice D) In patients with isolated anterior stab wounds, an experienced surgeon may perform 

local wound exploration under local anesthetic to look for violation of the peritoneum (eg, 

visualization of intraabdominal contents), which usually prompts definitive surgical exploration. 

However, this patient's peritonitis implies peritoneal penetration with intraabdominal injury and 

warrants immediate surgical intervention. 

(Choice E) In some patients, a stab wound may violate the peritoneum but miss important 

intraabdominal organs. When this is suspected (eg, small wound with otherwise benign abdominal 

examination, normal vital signs, nonconcerning imaging), serial abdominal examinations may be 

performed to rule out progression of an occult injury. In contrast, this patient has peritonitis and 

requires immediate surgical intervention. 

Educational objective: 

Patients with penetrating abdominal trauma and hemodynamic instability, peritonitis, evisceration, or 

impalement should undergo immediate exploratory laparotomy. 

References 

• Evaluation and management of abdominal stab wounds: a Western Trauma Association critical 

decisions algorithm. 
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A 20-year-old man is brought to the emergency department after falling off a trampoline. He had 

been drinking alcohol with some friends and began jumping on a trampoline in his neighbor's 

backyard. The patient tried to do a backflip and landed on his head. Paramedics were called and 

found him confused but able to follow commands. However, he was unable to move his legs or his 

hands. The patient was placed in spine immobilization and transported to the emergency 

department. On arrival, his vital signs are within normal limits, but he has increasing shortness of 

breath and requests to sit up to help his breathing. Chest x-ray is normal, and ECG reveals sinus 

tachycardia. Over the next 30 minutes, his respirations become faster and shallower with more use 

of accessory muscles. The patient becomes sleepier and has difficulty responding to commands. 

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

O A.Nasotracheal intubation (10%) 

O B.Needle cricothyroidotomy (7%) 

O C.Noninvasive positive pressure ventilation (5%) 

✓O D.Orotracheal intubation (70%) 

O E.Surgical tracheostomy (6%) 

Omitted 
Correct answer 

I I, I ?Oo/o 
L!!!!. Answered correctly 
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This patient who fell onto his head resulting in an inability to move his legs and hands likely has 

cervical spine trauma. In addition, his tachypnea, use of accessory muscles, and increasing 

somnolence are concerning for hypercapnic respiratory failure due to diaphragmatic paralysis. 

After a high cervical spine injury, patients are at risk for immediate diaphragmatic paralysis because 

the diaphragm is innervated by cervical nerve roots from C3-C5. However, if the spinal cord is 

injured lower than CS, a delayed diaphragmatic paralysis may occur (as in this patient) due to 

ascending edema. 

As in all trauma patients, primary survey includes assessment of the airway (in addition to breathing 

and circulation). In patients with impending respiratory failure, the best next step in management is 

orotracheal intubation, even with evidence of an unstable cervical spine injury, because this 

procedure can be rapidly performed and is relatively noncomplex. Typically, this is done with 

manual stabilization of the cervical spine to minimize neck movement during intubation. 

(Choice A) Nasotracheal intubation may be performed over a fiberoptic laryngoscope, or more 

often, the endotracheal tube is blindly passed through the nose and then direct laryngoscopy is 

performed to visualize the tube passing through the larynx. However, this adds unnecessary 

complexity (and increased time) to this patient's management, does not decrease neck extension, 

and does not result in a safer airway than orotracheal intubation. 

(Choice B) Needle cricothyroidotomy can be performed when other, less invasive techniques of 

airway management have failed (or are likely to fail}. It is used only temporarily until a more secure 

airway can be placed because it offers no airway protection from secretions, may lead to CO, 

retention (and is particularly inappropriate in patients with hypercapnic respiratory failure), and gives 

less feedback about respiratory function (eg, ventilatory volumes, pressures, gas exchange). 

(Choice C) Noninvasive positive pressure ventilation (continuous positive airway pressure) is used 

primarily to improve oxygenation. This patient is likely hypercapnic due to diaphragm paralysis and 

requires improved ventilation rather than simply oxygenation. Noninvasive positive pressure 

ventilation also does not provide airway protection. 

(Choice E) Orotracheal intubation carries less risk (eg, bleeding, tracheal stenosis) and can be 

performed quicker than surgical tracheostomy; therefore, it is first-line management. In addition, the 

neck is often extended during tracheostomy, so this procedure would not necessarily prevent 

cervical spine movement. 

Educational objective: 

Patients with cervical spine injuries are at risk of respiratory compromise. Orotracheal intubation 

with manual stabilization of the cervical spine is recommended for initial airway management. 

References 

• Potential cervical spine injury and difficult airway management for emergency intubation of 

trauma adults in the emergency department-a systematic review. 
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A 43-year-old previously healthy man is brought by his wife to a rural emergency department after he 

accidentally amputated most of his right thumb with a bandsaw. Initially there was profuse bleeding 

from the stump, but this stopped with application of direct pressure. The patient's wife picked up the 

amputated part and brought it along in a plastic bag. The patient is right hand dominant and works 

as a heavy equipment mechanic. Blood pressure is 128/86 mm Hg and pulse is 96/min. Physical 

examination shows a transverse amputation through the middle of the right thumb proximal phalanx, 

with exposed bone. The rest of the right hand and fingers are uninjured. The amputated part is in 

one piece without overt contamination. Transfer of the patient to a hospital with an on-call hand 

surgeon is arranged. Which of the following is the best way to transport the amputated digit? 

O A. Directly covered by ice on all sides (8%) 

O B.Left open to air in a plastic bag over a bed of ice (5%) 

O C.Submerged in antiseptic solution in a plastic bag immersed in ice water (7%) 

O D.Submerged in water in a plastic bag over a bed of ice (3%) 

✓O E.Wrapped with saline-moistened gauze in a plastic bag immersed in ice water (74%) 

Omitted 
Correct answer 

E 

Explanation 

I 1,1 74% 
L!!!!. Answered correctly 
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This patient sustained a traumatic amputation of his dominant thumb. Thumb replantation will 

likely be attempted, especially given that his profession (ie, mechanic) requires manual dexterity and 

that the thumb provides an estimated 40% of hand function. Optimal care of the amputated part 

during transport improves the chances of replantation success. 

Care of an amputated part, regardless of the level of injury (eg, digit, hand, forearm), begins with 

gentle removal (eg, saline irrigation) of gross contamination (eg, sawdust, debris). Following this, 

the part should be wrapped in sterile saline-moistened gauze and sealed in a plastic bag. The 

bag should be then placed in a container of ice water to be transported with the patient. Cooling of 

the amputated part decreases tissue metabolism and oxygen demand, thereby minimizing ischemic 

damage and prolonging the window of viability for replantation. An ice water bath (temperature ~O C 

[32 F]) provides adequate cooling while minimizing the risk of frostbite, which can occur if the 

amputated part, or even the bag containing the part, is placed directly on ice (Choice A). 

(Choice B) The amputated part should be kept moist, rather than open to air, to prevent desiccation 

of the exposed tissues, which can cause further tissue damage. 

(Choices C and D) The amputated part should be kept moist but should not remain submerged in 

any solution during transport. Prolonged submersion in water can injure digital vessels, making 

microsurgical vessel repair more difficult or impossible. Prolonged submersion in antiseptic solution 

can cause chemical injury. Instead, to decrease infection risk, the amputated part should be 

thoroughly cleansed (eg, saline irrigation) and prepped (eg, betadine) at the same time in the 

operating room prior to attempted replantation. 

Educational objective: 

In cases of traumatic amputation, the amputated part should be transported by wrapping it in saline

moistened gauze, sealing it in a plastic bag, and placing the bag in a bath of ice water. Cooling of 

the amputated part prolongs the window for replantation. 

References 

• Upper extremity replantation: current concepts. 

• Finger replantation: surgical technique and indications. 
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A 3-year-old girl is brought to the emergency department with lethargy and fever. She had diarrhea 

for several days, and her parents say that "she suddenly took a turn for the worse". The girl has 

refused liquids for the past 12 hours and has not urinated today. She has no allergies and takes no 

medications. Her temperature is 39.7 C (103.5 F), blood pressure is 60/28 mm Hg, and pulse is 

145/min. On examination, she is lethargic and has poor skin turgor. Her capillary refill time is 5 

seconds centrally. Despite numerous attempts, it is not possible to start a peripheral intravenous 

line, and the child's condition continues to deteriorate. Which of the following is the best next step in 

management of this patient? 

O A.Attempt arterial line placement (1%) 

O B.Attempt central venous catheter placement (10%) 

✓O C.Attempt intraosseous cannulation (73%) 

O D.Attempt nasogastric tube placement (1 %) 

O E.Attempt peripheral intravenous line placement (0%) 

O F. Transport to intensive care unit for central venous catheter placement (12%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 73% 
L!!!!. Answered correctly 
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This child's presentation is concerning for hypovolemic or septic shock and requires emergency 

fluid resuscitation. When intravenous access cannot be obtained in emergency cases, 

intraosseous (10) access should be attempted immediately. 10 access requires less skill and 

practice than central line placement, and clinical trials have demonstrated 10 lines to be safer and 

faster than central lines. 10 catheters provide a cannula large enough to deliver fluids and 

medications rapidly and to obtain blood samples for laboratory testing. 

The most common site for 10 access is the proximal tibia due to its wide, flat surface and distance 

from the sternum in case cardiopulmonary resuscitation is performed simultaneously. However, any 

large bone can be used. 10 catheters can be placed manually or with a driver. Contraindications to 

10 placement include infection (eg, cellulitis) overlying the access site, fracture or previous 10 

attempts in the chosen extremity, or bone fragility (eg, osteogenesis imperfecta). 

(Choice A) Arterial lines are used for continuous blood pressure monitoring and to draw laboratory 

studies. They are not used for fluid resuscitation and should be placed after the patient has been 

resuscitated as the procedure takes time and great skill. 

(Choices B and F) Central catheters take longer to place than 10 lines and require a higher amount 

of procedural skill and practice. This child needs immediate access for fluid resuscitation, and 

transporting her within the hospital will cause delays. A central line can be placed later if necessary 

when the patient is stable. 

(Choice D) Although nasogastric fluids are preferred for mild to moderate dehydration associated 

with gastrointestinal disease, they are not recommended in shock, when the splanchnic circulation is 

constricted. At this point, absorption of enteral fluids will not be rapid enough to correct the patient's 

hypovolemia. 

(Choice E) Several attempts at peripheral intravenous insertion have already failed. Given that the 

child is in uncompensated shock, access should be escalated to 10 placement. 

Educational objective: 

lntraosseous lines can be placed rapidly when emergency access is necessary and peripheral 

access cannot be obtained. lntraosseous access can be performed with less required skill and 

practice than central venous access. 

References 

• Comparison of umbilical venous and intraosseous access during simulated neonatal 

resuscitation. 

• Comparison of intraosseous versus central venous access in adults under resuscitation in the 

emergency department with inaccessible peripheral veins 

• lntraosseous versus intravenous vascular access during out-of-hospital cardiac arrest: a 

randomized controlled trial. 
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A 69-year-old woman comes to the office for a routine preventive visit. She has no specific concerns 

and feels well. The patient lives alone, drinks alcohol socially, and does not smoke. Other than an 

emergency appendectomy 40 years ago, she has no significant medical history. The patient takes 

no medications and has no personal or family history of cancer or heart disease. She had a normal 

mammogram and lipid panel 2 years ago and a normal resting ECG and Pap smear with human 

papillomavirus cotesting at age 65. A colonoscopy 7 years ago showed no lesions. Which of the 

following studies is most appropriate at this time? 

0 A.Chest x-ray (1%) 

0 B.Colonoscopy (4%) 

0 C.ECG (3%) 

0 D.Lipid profile (24%) 

✓O E.Mammography (66%) 

Omitted 
Correct answer 

I ,.1 66% 
L!!!!. Answered correctly 
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recommendations for breast cancer screening* 

Definitely beneficial: 
• Mammogram every 2 years for women age 50-74 

recommended 

Possibly beneficial: 
• Mammogram in women age 40-49 

individualize 

Uncertain benefit • Mammogram in women age >75 

*For average-risk individuals. 

The US Preventive Services Task Force recommends biennial (every 2 years) screening 

mammography for women age 50-74. Screening at age 40-49 is recommended by some experts 

but should be individualized because the prevalence of breast cancer is lower and false-positive 

rates are higher in this age group. Screening at age >75 is not routinely recommended but can be 

considered on an individual basis. 

Current evidence suggests a small decrease in breast cancer mortality with annual (rather than 

biennial) screening, but this benefit is at least partially offset by an increase in overdiagnosis and 

unnecessary invasive procedures. Other breast cancer screening tests (eg, breast MRI, ultrasound, 

BRCA genetic testing) are not recommended for women at average risk. 

This patient had a screening mammogram 2 years ago and should be offered repeat mammography 

at this time. 

(Choice A) Screening for lung cancer with low-dose CT scan is recommended for certain 

individuals with a history of smoking. However, lung cancer screening is not recommended for 

nonsmokers, and chest x-ray is not recommended for screening in any patient group. 

(Choice B) Screening for colon cancer in average-risk individuals is suggested starting at age 45 

and is strongly recommended starting at age 50. Primary options include annual fecal occult blood 

testing or colonoscopy every 10 years. This patient has had a normal colonoscopy within the past 

10 years, so screening is not indicated at this time. 

(Choice C) Resting ECG is often performed as part of a one-time "Welcome to Medicare" visit at 

age 65. However, for patients at average risk, screening ECG can lead to overdiagnosis and 

overtreatment, including unnecessary invasive procedures, and is not recommended. 

(Choice D) Many experts advise cholesterol screening in individuals at average risk beginning at 

age 40; a 3-5-year interval is most commonly recommended, and there is likely little benefit from 

more frequent testing. 

Educational objective: 

The US Preventive Services Task Force recommends biennial (every 2 years) screening 

mammography for women age 50-74. Screening at age 40-49 and age >75 is not routinely 

recommended but can be considered on an individual basis. 

References 

• Breast cancer screening: ACP releases guidance statements. 

Medicine 

Subject 

General Principles 

System 

Breast cancer 

Topic 

MedicalBooksVN.com 



A previously healthy, 25-year-old man is brought to the emergency department after falling 

approximately 3 m (10 ft) from a treehouse, landing on his left side. There was no loss of 

consciousness. The patient has left shoulder and left-sided chest pain, as well as abdominal pain. 

Blood pressure is 114/72 mm Hg and pulse is 116/min. Physical examination shows bruising to the 

left side of the chest wall and abdomen. Heart sounds are normal. There is sharp, left-sided chest 

pain with deep inspiration but equal breath sounds on both sides. The left costal margin and the left 

upper quadrant of the abdomen are tender to palpation. Range of motion of the left shoulder is 

normal. Portable chest x-ray is normal. Focused Assessment with Sonography for Trauma shows 

no pericardia! effusion or significant intraperitoneal free fluid. Which of the following is the best next 

step in management of this patient? 

O A. Monitor with serial physical examinations (14%) 

✓O B.Obtain CT scan of the abdomen (59%) 

O C.Obtain dedicated radiographs of the ribs (18%) 

O D.Obtain plain radiographs of the left shoulder (1 %) 

O E.Perform diagnostic peritoneal lavage (2%) 

O F. Perform exploratory laparotomy (2%) 

Omitted 
Correct answer 

B 

Explanation 

I 1.1 59% 
L!!!!. Answered correctly 
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Hemodynamlcally unstable Hemodynamlcally stable 

Peritonitis? 
• 

I 

' ' 
+ Free fluid on FAST? j + Free fluid on FAST? j 

+ - or inconclusive + - or incondusive 

Laparotomy j Consider CTAP (after 
resuscitation) or DPL. 
Evaluate for other 
sources of hemorrhage. 

Laparotomy j CTAP j Consider CTAP or serial 
abdominal examinations 
based on suspicion for 
intraabdominal injury. 

Consider CT AP 
en route to OR 

CTAP = CT scan or the abdomen & pelvis, DPL = diagnostic peritoneal lavage, 
FAST= Focused Assessment with Sonography for Trauma; OR= operating room. 
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This patient with blunt chesUabdominal trauma has possible evidence of hemorrhage (eg, 

tachycardia), along with left upper quadrant (LUQ) pain and left shoulder pain that is likely referred 

(from blood irritating the phrenic nerve). This presentation is most concerning for splenic injury, 

one of the most common intraabdominal complications of blunt abdominal trauma (BAT). 

Patients with BAT who do not have frank peritonitis (an indication for immediate laparotomy) should 

undergo Focused Assessment with Sonography for Trauma (FAST). A positive FAST strongly 

suggests intraabdominal injury; however, a negative FAST does not rule it out because it can miss 

early bleeding or injuries (eg, bowel perforation) that do not produce detectable (eg, >200 ml) 

amounts of free fluid. 

For hemodynamically stable (eg, systolic blood pressure >90 mm Hg) patients with a negative 

FAST: 

• High suspicion of intraabdominal injury, as in this patient with tachycardia, LUQ pain, and 

referred shoulder pain, should prompt contrast-enhanced CT scan of the abdomen and pelvis. 

Intravenous contrast "blush" (extravasation) can often identify active bleeding. 

• Low suspicion of intraabdominal injury (eg, normal vital signs, nontender abdomen) can be 

managed with serial physical examinations, which are performed to rule out occult injury 

progression (Choice A). 

If operative intervention is required, every effort should be made to repair rather than remove the 

spleen, especially in children. If removal is unavoidable, postoperative immunization against 

encapsulated bacteria is mandatory. 

(Choices C and D) Splenic injury is often associated with left lower rib fractures. Although 

dedicated radiographs of the ribs are indicated (eg, costal margin tenderness), they are a lower 

priority than CT scan for ruling out active bleeding with likely splenic injury (eg, LUQ pain, referred 

left shoulder pain) and early shock (eg, tachycardia). Shoulder radiographs are also lower priority, 

especially because this patient has normal shoulder range of motion and his pain is likely referred 

(eg, blood irritating left phrenic nerve). 

(Choices E and F) Diagnostic peritoneal lavage may be considered for a negative/inconclusive 

FAST in hemodynamically unstable patients whose condition may clinically deteriorate during CT 

scan. Immediate exploratory laparotomy is indicated for peritonitis (regardless of hemodynamic 

status) or for a positive FAST in an hemodynamically unstable patient. 

Educational objective: 

Splenic injury, one of the most common intraabdominal complications of blunt abdominal trauma 

(BAT), should be suspected in any patient with BAT and evidence of hemorrhage. Hemodynamically 

stable patients with a negative ultrasound evaluation but high-risk features should undergo CT 
. . 
1mag1ng. 

References 

• Splenic trauma: WSES classification and guidelines for adult and pediatric patients. 

• Radiology for trauma and the general surgeon. 
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A 54-year-old man is brought to the emergency department 10 minutes after being involved in a 

motor vehicle accident. He was an unrestrained driver and hit a car while speeding on the highway. 

On arrival to the emergency department, he is spontaneously breathing and noncyanotic. His 

temperature is 37°C (98.6°F), blood pressure is 104/50 mm Hg, pulse is 122/min, and respirations 

are 16/min. Examination shows facial lacerations and multiple ecchymoses on the anterior chest 

and abdomen. He appears obtunded. Which of the following is a component of the Glasgow coma 

scale (GCS) assessment for this patient? 

0 A.Capillary refill (0%) 

O B.Deep tendon reflexes (1%) 

✓O C.Eye opening (87%) 

0 D.Gag reflex (1%) 

O E.Pupillary reaction (9%) 

Omitted 
Correct answer 

C 

I I, I B?o/o 
L!!!!. Answered correctly 

Explanation 

(i'\ 03 secs 
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This patient presents after a trauma with obtunded mental status and multiple ecchymoses on the 

chest and abdomen. All trauma patients should be first assessed using the GCS, which estimates 

the severity of the patient's neurologic injury for triage. The GCS can also give some prognostic 

information when used in conjunction with the patient's age and presence of concomitant adverse 

clinical findings, such as hypoxia, cardiovascular compromise, increased intracranial pressure, and 

radiographic evidence of a mid line shift of the brain. Calculation of GCS score is shown below. 

Eye Opening 
Soonta neous 4 
To verbal command 3 
To pain 2 
None 1 
Verbal Response 
Oriented 5 
Disoriented / Confused 4 
I nannroo ri ate words 3 
I nco more hensi ble sounds 2 
None 1 
Motor Response 
Obeys 6 
Localizes 5 
Withdraws 4 
Flexi on oostu ri na (Decorticate) 3 
Exie nsi on posturi nq (Decerebrate) 2 
None 1 

The GCS is used to predict the prognosis of coma and other medical conditions, such as bacterial 

meningitis, traumatic brain injury, and subarachnoid hemorrhage. However, the GCS is not used to 

diagnose coma in a patient. Findings used to diagnose coma include impaired brainstem activity 

(e.g., disruption of the pupillary light, extraocular, and corneal reflexes), motor dysfunction (e.g., 

decorticate or decerebrate posturing), and impaired level of consciousness (Choice E). 

(Choice A) Capillary refill is a marker of peripheral perfusion. It can be delayed beyond the normal 

3 seconds in hypotension and volume depletion but is not used in the GCS. 

(Choice B) Exaggerated deep tendon reflexes can be seen in locked-in syndrome, which mimics 

coma but is due to an ischemic or hemorrhagic stroke of the brainstem area. Patients have total 

paralysis of the limbs and an inability to speak, retain cognition and alertness, and can only 

communicate with their eyes. 

(Choice D) The gag reflex is tested to evaluate for proper cranial nerve function and swallowing 

mechanism to prevent foreign objects from entering the pharynx, larynx, or trachea. Up to 20% of 

the normal patients can have an absent gag reflex. This is not used as a test in the GCS. 

Educational objective: 

All trauma patients should be triaged using the Glasgow coma scale (GCS), which can predict the 

severity and prognosis of coma, during the primary survey. The GCS assesses the patient's ability 

to open his/her eyes, motor response, and verbal response. 
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A 62-year-old man is hospitalized for elective coronary artery bypass graft surgery. The patient had 

been having worsening exertional angina and was found to have 3-vessel coronary artery disease. 

His other medical conditions include hypertension, type 2 diabetes mellitus, and hyperlipidemia. He 

has had no infections and has not used antibiotics recently. The patient has a history of severe 

penicillin allergy causing anaphylactic shock. Blood pressure is 128/72 mm Hg and pulse is 78/min. 

The lungs are clear on auscultation and heart sounds are normal. Preoperative blood cell counts, 

serum chemistry, and coagulation studies are within normal limits. Which of the following is the most 

appropriate preoperative prophylactic antibiotic for this patient? 

0 A.Azithromycin (26%) 

0 B.Ciprofloxacin (22%) 

0 C.Metronidazole (3%) 

O D.Piperacillin-tazobactam (8%) 

✓O E.Vancomycin (38%) 

Omitted 
Correct answer 

I 1,1 38 % 
L!!!!. Answered correctly 

E 

Explanation 
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Antibiotics for 551 prevention 

Wound Procedure Typical 

classification examples contaminants 

Skin flora: 

Cardiac, neurological, 
Streptococcus, 

Clean* Staphylococcus aureus 
orthopedic, vascular 

& coagulase-negative 

staphylococci 

Gastrointestinal, Skin flora, gram-negative 

Clean- genitourinary, bacilli, enterococci & 

contaminated** gynecologic/obstetric, head endogenous flora of the 

& neck, thoracic 
. 

VISCUS 

*Uninfected, uninflamed, the viscus is not entered. 
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Antibiotic 

prophylaxis 

1st-line: cefazolin 

Alternatives: 
. 

vancomyc1n, 

clindamycin 

Based on surgical 

site, broader 

coverage often 

indicated 

**Viscus (eg, alimentary, genitourinary, respiratory systems) is entered under controlled conditions. 

SSI = surgical site infection. 

In addition to preoperative antiseptic skin preparation and sterile surgical technique, prophylactic 

antibiotics can help reduce surgical site infections (SSls). Administered prior to incision, 

prophylactic antibiotics reduce the microorganism burden at the surgical site and are indicated when 

there is a high risk of infection (eg, traumatic wounds) or when infection would cause significant 

morbidity/mortality (eg, mediastinitis after cardiac surgery). 

The specific antibiotic is chosen based on several factors, including the type of surgical wound and 

its expected degree of microbial contamination: 

• Clean - without infection or viscus entry 

• Clean-contaminated - with controlled viscus entry 

• Contaminated - inflamed, acutely traumatic, or with viscus spillage 

• Dirty - infected, necrotic, or fecally contaminated 

Cardiac procedures are typically considered clean, and most associated SSls are due to skin flora. 

Therefore, only gram-positive skin flora (eg, Streptococcus, Staphylococcus aureus, coagulase

negative Staphylococcus) coverage is required. First- and second-generation cephalosporins 

(eg, cefazolin) typically provide good prophylactic coverage. However, this patient has a history of a 

severe lgE-mediated allergic reaction (ie, anaphylactic shock) to penicillin, with which first- and 

second-generation cephalosporins have structural similarities (ie, shared allergenic epitopes). 

Therefore, an alternative antibiotic (eg, vancomycin, clindamycin) with good gram-positive 

coverage should be selected. 

(Choice A) Azithromycin has a broad spectrum of activity against many gram-positive and some 

gram-negative bacteria including atypical bacteria (eg, Mycoplasma, Legionella); it is commonly 

used for treatment of community-acquired pneumonia. It has inferior coverage against 

Staphylococcus and is not typically used for SSI prophylaxis. 

(Choices B and C) Ciprofloxacin has antimicrobial activity against aerobic, enteric, gram-negative 

bacilli and is used for prophylaxis in some genitourinary procedures. Metronidazole has 

antimicrobial activity against anaerobes (eg, Bacteroides, Clostridium) and protozoa (eg, 

Trichomonas vagina/is) and is used as part of a prophylaxis regimen in some gastrointestinal, 

gynecologic, and genitourinary procedures. However, neither antibiotic provides adequate coverage 

against typical gram-positive skin flora for this cardiac procedure. 

(Choice D) Piperacillin-tazobactam has antimicrobial activity against gram-positive, gram-negative, 

and anaerobic bacteria including Pseudomonas aeruginosa; it is commonly used in broad-spectrum, 

empiric coverage for severe infections. However, such broad coverage is unnecessary (following 

principles of antimicrobial stewardship) for prophylaxis against a narrower spectrum of gram-positive 

skin flora. In addition, piperacillin-tazobactam should be avoided given this patient's severe penicillin 

allergy. 

Educational objective: 

Prophylactic antibiotics reduce surgical site infections and are indicated when there is a high risk of 

infection or when infection would lead to significant morbidity/mortality. Patients undergoing clean 

procedures (ie, without infection or viscus entry) should receive coverage against gram-positive skin 

flora, ideally with a first- or second-generation cephalosporin (eg, cefazolin) or, alternatively, with 

vancomycin or clindamycin. 

References 

• Centers for Disease Control and Prevention guideline for the prevention of surgical site infection, 

2017. 

• Clinical practice guidelines for antimicrobial prophylaxis in surgery. 
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A 26-year-old, previously healthy man is brought to the emergency department after a high-speed 

motor vehicle collision. He became obtunded in the field and required intubation by the paramedics. 

The patient also received 2 L of crystalloid on the way to the hospital. On arrival, blood pressure is 

88/52 mm Hg and pulse is 128/min. Physical examination shows multiple contusions, including to 

the left side of the forehead, left arm, chest, abdomen, and pelvis, but there is no external 

hemorrhage. The trachea is midline. Breath sounds are present bilaterally and heart sounds are 

normal. The abdomen is nondistended and soft to palpation. Muscle tone is normal. Focused 

Assessment with Sonography for Trauma shows no pericardia! or intraperitoneal free fluid. Which of 

the following is the most likely cause of this patient's hemodynamic instability? 

O A.Adrenal insufficiency (10%) 

O B.lntracranial hemorrhage (21%) 

O C.Pancreatic injury (5%) 

✓O D.Pelvic fracture (54%) 

0 E.Spinal fracture (7%) 

Omitted 
Correct answer 

I ,.1 54% 
L!!!!. Answered correctly 

D 

Explanation 
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Despite initial resuscitation (2 L of crystalloid}, this patient has continued hemodynamic instability 

(eg, systolic blood pressure <90 mm Hg), which is consistent with shock. Because hemorrhagic 

shock is the most common type of shock in the trauma setting, particular attention is given during 

trauma survey to areas where large blood loss can occur ("blood on the floor and 4 more"): 

• External bleeding ("the floor"): up to the entire blood volume 

• Chest: up to 40% of the blood volume/hemithorax 

• Abdomen (ie, peritoneal cavity): up to the entire blood volume 

• Pelvis: up to the entire blood volume; blood loss often hidden within the retroperitoneum 

• Thigh: up to 1-2 L/thigh 

This patient has no evidence of external bleeding or major hemorrhage into the chest (bilateral 

breath sounds), abdomen (nondistended, soft, no intraperitoneal free fluid}, or thighs (normal muscle 

tone). Therefore, pelvic/retroperitoneal bleeding should be suspected. Pelvic fracture can cause 

tearing of the thin-walled venous plexus (presacral, lumbar), leading to life-threatening 

hemorrhage. For early detection of this potentially lethal injury, pelvic x-ray is typically performed as 

an adjunct to the trauma primary survey. 

(Choice A) Adrenal crisis can be precipitated by trauma and cause shock refractory to fluid 

resuscitation. However, this occurs much more commonly in patients with underlying adrenal 

insufficiency (eg, autoimmune-mediated adrenalitis, adrenal suppression from chronic glucocorticoid 

use) rather than in previously healthy patients. Bilateral adrenal infarct/hemorrhage from trauma is 

extremely rare. 

(Choices B and E) Spinal fracture can cause spinal cord injury leading to neurogenic shock. 

However, neurogenic shock is typically associated with flaccid paralysis (vs normal muscle tone), as 

well as hypotension with bradycardia (vs tachycardia) from sudden loss of sympathetic tone. Severe 

intracranial hemorrhage may also cause neurogenic shock or, alternately, Cushing triad (from 

increased intracranial pressure). However, Cushing triad is characterized by hypertension (vs 

hypotension), bradycardia (vs tachycardia), and irregular respiration. 

(Choice C) Pancreatic injury can occur with blunt abdominal trauma, especially when the pancreas 

is rapidly compressed (eg, steering wheel impact) against the vertebral column. However, even 

severe injuries (eg, transaction with pancreatic fluid leakage) do not typically cause acute 

hemodynamic instability. They more commonly result in symptoms similar to those of pancreatitis 

(eg, abdominal pain, nausea, emesis). 

Educational objective: 

Hemorrhagic shock is the most common type of shock in trauma patients. Areas where large 

amounts of blood can be lost (or hidden) are "the floor" (external bleeding) "and 4 more": chest, 

abdomen, pelvis/retroperitoneum, and thigh. 

References 

• Resuscitation resequenced: a rational approach to patients with trauma in shock. 

• Pelvic trauma: WSES classification and guidelines. 
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A 34-year-old man is brought to the emergency department following a high-speed motor vehicle 

collision. He was found lying outside the car and was intubated by the paramedics. Upon arrival, 

the patient has absent breath sounds in the right chest, normal breath sounds in the left chest, and 

hypotension. A right-sided chest tube is placed, resulting in a loud rush of air. Physical examination 

reveals multiple bruises over the anterior chest wall, with crepitus on palpation. The patient is 

initially stabilized. Over the next hour, the patient's oxygen saturation progressively declines. 

Repeat chest x-ray reveals appropriate endotracheal and chest tube placement, reaccumulation of 

air in the right pleural space, pneumomediastinum, and increased subcutaneous emphysema. 

Which of the following is the most likely diagnosis? 

O A.Acute respiratory distress syndrome (1%) 

0 B.Aspiration pneumonitis (2%) 

✓O C.Bronchial rupture (63%) 

0 D.Diaphragmatic rupture (5%) 

0 E.Esophageal rupture (26%) 

0 F. Fat embolism (0%) 

0 G.Hemothorax (0%) 

Omitted 
Correct answer 

C 

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

Explanation 
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This patient with blunt chest trauma (high-speed motor vehicle collision, anterior chest wall bruises) 

initially has a tension pneumothorax (absent breath sounds, hypotension) and subcutaneous air 

(crepitus). Despite appropriate tube thoracostomy, repeat chest x-ray shows rapid pneumothorax 

reaccumulation (leading to declining oxygen saturation) and increased subcutaneous 

emphysema. This suggests a tracheobronchial injury in which a large quantity of air escapes 

with each breath. The rapidity of extrapulmonary air accumulation in this patient is consistent with 

proximal (eg, bronchial) airway rupture because the larger diameter of the more proximal airway 

leads to more air leakage. 

Tracheobronchial injury should be considered in trauma patients with extensive extrapulmonary air. 

Classic findings are rapid, large air leak into the chest-tube drainage system and persistent 

pneumothorax/pneumomediastinum despite tube thoracostomy. Bronchoscopy is the definitive 

test for diagnosis; high-resolution CT scan can diagnose major injuries but may miss small tears. 

Most patients require operative repair. 

(Choices A and B) Aspiration pneumonitis (eg, aspiration of inflammatory gastric acid during post

collision unconsciousness) and trauma can lead to acute respiratory distress syndrome (ARDS). 

Both aspiration pneumonitis and ARDS may cause progressive desaturation and increased oxygen 

requirement; however, infiltrates (rather than extensive extrapulmonary air) would be expected on 

chest x-ray. 

(Choice D) Diaphragmatic rupture with migration of abdominal organs into the hemithorax can 

cause mass-effect compression of the lung, potentially compromising oxygenation. However, chest 

x-ray typically shows abdominal viscera above the diaphragm and/or loss of the diaphragmatic 

contour. 

(Choice E) Esophageal rupture may allow efflux of esophageal air into surrounding tissues, 

potentially resulting in pneumomediastinum and pneumothorax. However, the quantity and rapidity 

of leaked air in esophageal rupture is significantly less than with bronchial rupture. Therefore, in this 

patient, the rapid reaccumulation of pleural air in the presence of a chest tube makes esophageal 

rupture unlikely. 

(Choice F) Fat embolism may occur with trauma, especially with long bone and pelvic fractures. 

Although it may cause hypoxemia, fat embolism classically has associated neurologic abnormalities 

and a petechial rash. In addition, it typically takes 24-72 hours to manifest following the traumatic 

insult. 

(Choice G) Hemothorax may present with hypotension and decreased breath sounds; however, it 

would cause bloody chest tube drainage and pleural effusion on chest x-ray. 

Educational objective: 

Persistent pneumothorax and large air leak despite tube thoracostomy in the setting of blunt chest 

trauma suggest tracheobronchial rupture. Bronchoscopy can confirm the diagnosis prior to 

operative repair. 

References 

• Blunt tracheobronchial trauma. 

• Update on the diagnosis and treatment of tracheal and bronchial injury. 
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A 24-year-old man is brought to the emergency department after being shot during a street fight. On 

the way to the hospital, the patient became obtunded and required intubation. He also received 2 L 

of normal saline. On arrival, blood pressure is 86/40 mm Hg and pulse is 130/min. The trachea is 

midline, and breath sounds are equal bilaterally. Heart sounds are normal. Two gunshot wounds 

are present: one in the left sixth intercostal space just lateral to the midclavicular line and another in 

the left seventh intercostal space posteriorly. Portable chest x-ray shows irregular opacities at the 

left lung base. Focused Assessment with Sonography for Trauma reveals no pericardia! effusion 

and is equivocal for intraperitoneal free fluid. Transfusion of uncrossmatched blood is pending. 

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

O A. CT scan of the abdomen ( 11 % ) 

O B.Diagnostic peritoneal lavage (11%) 

✓O C.Exploratory laparotomy (68%) 

O D.Local wound exploration (5%) 

O E.Plain radiographs of the abdomen (3%) 

Omitted 
Correct answer 

C 

I 1.1 68% 
L!!!!. Answered correctly 
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Hemodynamic instability 
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significant organ injury (eg, based 
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This patient with gunshot wounds to the left thoracoabdominal region has shock (ie, severe 

hypotension and tachycardia) despite initial crystalloid resuscitation. Based on the location of his 

wounds (left sixth and seventh intercostal spaces), both intrathoracic and intraabdominal causes of 

shock should be investigated because the diaphragm and intraabdominal contents can rise as high 

as approximately the fourth thoracic dermatome (ie, nipple level) on expiration. 

In this patient, there is no evidence of cardiac tamponade (eg, no pericardia! effusion) or hemothorax 

(eg, equal breath sounds, no pleural effusion), and the irregular opacities revealed on chest x-ray 

likely represent a pulmonary contusion that does not require immediate intervention. Given the 

absence of an intrathoracic source of shock, intraabdominal organ (eg, spleen) injury due to 

penetrating abdominal trauma (PAT} should be suspected. For patients with PAT, immediate 

exploratory laparotomy is indicated for: 

• hemodynamic instability (systolic blood pressure <90 mm Hg). 

• peritonitis (eg, rigidity, rebound tenderness). 

• evisceration (ie, externally exposed intestines). 

Because this patient already has an indication for laparotomy, the abdominal portion of the Focused 

Assessment with Sonography for Trauma examination is not necessary as it does not change 

management. However, it is sometimes performed in practice (eg, immediately following the cardiac 

portion) because a positive result (ie, intraperitoneal free fluid} further confirms the need for 

laparotomy. 

(Choices A, B, and E) CT scan of the abdomen (commonly used, noninvasive) and diagnostic 

peritoneal lavage (rarely used, invasive) can help detect intraabdominal injury and determine the 

need for laparotomy in hemodynamically stable patients with PAT. Plain radiographs of the 

abdomen may help determine the trajectory and resting location of a bullet. However, this patient 

requires immediate laparotomy rather than additional imaging or testing because of hemodynamic 

instability. 

(Choice D) Local wound exploration to determine whether violation of the peritoneum has occurred 

is inappropriate in this patient with an indication for immediate exploratory laparotomy. In addition, 

this technique is rarely performed in patients with gunshot wounds (vs abdominal stab wounds) 

because tissue destruction makes following the wound tract difficult. 

Educational objective: 

Any penetrating wound below the fourth thoracic dermatome (ie, nipple level) can involve the 

intraabdominal organs. Patients with penetrating abdominal trauma and any of the following 

indications-hemodynamic instability, peritonitis, evisceration-should undergo immediate 

exploratory laparotomy. 

References 

• Evaluation and management of abdominal gunshot wounds: a Western Trauma Association 

critical decisions algorithm. 

• Management guidelines for penetrating abdominal trauma. 

Surgery 

Subject 

General Principles 

System 

Penetrating thoracic trauma 

Topic 

MedicalBooksVN.com 



An 18-month-old girl is brought to the office for a well-child visit. The girl speaks 15 words, can run, 

and follows simple commands. The parents place her in a rear-facing car seat in the back seat and 

brush her teeth with fluoride-based toothpaste twice a day. She enjoys fruits and vegetables, 

including whole grapes, strawberries, bananas, and raw carrots. The patient's diet also includes 

meats, grains, and dairy. The family has gates at the top and bottom of staircases and keeps 

household cleaners under the sink in a locked cabinet. They have a small backyard and are 

interested in ideas for summer water activities. The patient takes no medications, and vaccinations 

are up to date. Routine anticipatory guidance for toddlers is discussed. Which of the following is the 

most appropriate advice for this family? 

O A.Allow unsupervised play only in a small, inflatable baby pool (5%) 

O B.Discontinue use of fluoride toothpaste (11%) 

✓O C.Eliminate whole grapes and raw carrots from diet (47%) 

O D.Keep household cleaners in open, high shelving (11%) 

O E.Switch to forward-facing car seat (23%) 

Omitted 
Correct answer 

C 

Explanation 

I 1.1 47% 
L!!!!. Answered correctly 
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Water 
• Fence all 4 sides of pool & install self-locking, self-latching gate 

• Use life jackets 

• Teach child to swim 

Fire 
• Install smoke detectors on every level of home 

• Test smoke detectors & change batteries regularly 

Gun 
• If present, store guns unloaded and locked 

• Store ammunition separately from guns 

• Lock medications & toxic household products out of reach 

• Remove dangling cords & cover power outlets 

Home 
• Install safety gates on stairs 

• Set water heater to maximum temperature of 49 C (120 F) 

• Mount furniture & TV to wall 

• Avoid choking hazards (eg, whole grapes, raw vegetables, small objects) 

Infant and toddler well-child visits are opportunities for age-appropriate anticipatory guidance and 

education on household dangers. 

Airway foreign bodies are potentially fatal and most common in toddlers due to mouthing 

behaviors, increased mobility, and small airway diameter. The most common foreign body in this 

age group is food, particularly items that are round or cylindrical, smooth, and firm, features that 

make aspiration and obstruction more likely. Foods that are choking hazards should be avoided in 

children age <4: These include whole grapes, raw vegetables, uncut hot dogs, hard candy, nuts 

(eg, peanuts), seeds, and popcorn. Whole grapes and hot dogs can be cut lengthwise so that they 

are no longer cylindrical. In addition, while eating, children should be supervised and sitting upright, 

avoiding activities such as running or playing. Other small, nonfood items that can cause choking 

(eg, latex balloons, marbles, coins) should also be avoided. 

Additional anticipatory guidance for the home includes covering electrical outlets, installing gates on 

the top and bottom of staircases, and mounting televisions and furniture to the wall. Medications 

and household cleaners should be locked away and out of a child's reach; placing unsafe objects in 

open, elevated shelving is discouraged because children can climb and access these items (Choice 

D). 

(Choice A) Children should never be unsupervised while playing in any body of water (eg, pool, 

lake, ocean). Those age <4, particularly infants, can drown in <2 inches of water and should be 

within arm's reach when near water, including bathtubs, baby pools, or buckets. 

(Choice B) Beginning with development of the first tooth, children should brush twice a day with a 

small amount of fluoride-containing toothpaste. 

(Choice E) A rear-facing car seat protects the head and spine in a collision and should be used 

from birth until a child reaches the maximum height or weight limit of the particular car seat. The 

transition to a forward-facing car seat should not occur before age 2, and many children can remain 

rear-facing until age 4. 

Educational objective: 

Airway foreign bodies are most common in toddlers due to mouthing behaviors, increased mobility, 

and small airway diameter. Anticipatory guidance includes avoidance of foods that can choke, 

including hot dogs, peanuts, whole grapes, and raw vegetables, until age 4. 

References 

• Airway foreign bodies. 

Pediatrics 

Subject 

General Principles 

System 

General safety concerns 

Topic 

MedicalBooksVN.com 



A 5-year-old boy is brought to the office by his parents due to concerns about his speech. The 

patient is talkative, speaks in full sentences, and has a large vocabulary. However, he frequently 

mispronounces words, and over 30% of his speech is unintelligible. The patient was born at 30 

weeks gestation, and his newborn course was complicated by pneumonia requiring several days of 

mechanical ventilation. He has no chronic medical conditions. Height and weight have been 

consistent at the 25th percentile. His older sibling has autism spectrum disorder and participates in 

special education classes. When given a crayon and paper, the patient runs and climbs onto the 

examination table and writes his first name. Tympanic membranes are clear bilaterally. Mucous 

membranes are moist. The rest of the physical examination is normal. Which of the following is the 

best next step in evaluation of this patient? 

Q A. Blood lead level (0%) 

O B.Electroencephalogram (0%) 

✓O C.Hearing test (70%) 

Q D.MRI of the brain (1%) 

Q E.Reassurance and routine follow-up (26%) 

Omitted 
Correct answer 

I I, I ?O% 
l!!!!. Answered correctly 

(T\ 04 secs 
\..::,/ Time Spent 

C 

Explanation 

Developmental milestones during toddlerhood 

Age Gross motor Fine motor Language 

• Stands well 

12 • Walks first steps • 2-finger pincer 
• Says first words 

(other than 
months independently grasp 

"mama" & "dada") 
• Throws a ball 

• Builds a tower of • 10- to 25-word 

18 • Runs 2-4 cubes vocabulary 

months • Kicks a ball • Removes • Identifies >1 body 

clothing parts 

• Walks up/down 
• Builds a tower of • Vocabulary >50 

stairs with both 
2 years 6 cubes words 

feet on each step 
• Copies a line • 2-word phrases 

• Jumps 

• Walks up/down 
• 3-word sentences 

stairs with • Copies a circle 
3 years • Speech 75% 

alternating feet • Uses utensils 
intelligible 

• Rides tricycle 

• Identifies colors 

4 years 
• Balances & hops 

• Copies a cross • Speech 100% 
on 1 foot 

intelligible 

• Copies a square 

• Skips • Ties shoelaces 
• Counts to 10 

5 years • Catches ball with • Dresses/bathes 
• 5-word sentences 

2 hands independently 

• Prints letters 

F=l 03/31/2021 
[!!!.I Last Updated 

Social/Cognitive 

• Separation 

anxiety 

• Follows 1-step 

commands with 

gestures 

• Understands 

"mine" 

• Begins pretend 

play 

• Follows 2-step 

commands 

• Parallel play 

• Begins toilet 

training 

• Knows 

age/gender 

• Imaginative play 

• Cooperative play 

• Has friends 

• Completes toilet 

training 

Speech delay and language disorders are the most common developmental disabilities in children. 

Patients with language disorders have difficulty understanding others (eg, receptive language) 

and/or communicating thoughts (eg, expressive language). In contrast, isolated speech delay is 

characterized by problems with: 

• articulation (eg, mispronunciation) 

• fluency (eg, stuttering) 

• vocal quality (eg, abnormal volume or pitch) 

Because speech should be 100% intelligible by age 4, this patient has speech delay consistent 

with an articulation disorder. 

Hearing impairment, either hereditary or acquired, can hinder speech and language development 

and may go unnoticed by family members if mild. The most common cause of hearing impairment in 

young children is conductive hearing loss from recurrent acute otitis media. The first step in 

evaluation of all patients with a speech or language disorder, even without a history of frequent ear 

infections or abnormalities on otoscopy (as in this patient), is a hearing test. 

(Choice A} Lead toxicity can cause neurobehavioral deficits (eg, decreased IQ, poor attention) but 

not isolated speech delay. In addition, other manifestations of lead toxicity, such as fatigue, 

irritability, and abdominal pain, are not present. 

(Choice B} Electroencephalogram (EEG) is indicated in patients with an epilepsy syndrome (eg, 

Lennox-Gastaut) associated with global developmental delay. However, this patient has isolated 

speech delay and no history of abnormal movements, making EEG unnecessary. 

(Choice D} MRI of the brain may be performed for dysarthria, a speech disorder characterized by 

slurred speech, which can be indicative of a stroke or brain tumor. Trouble swallowing is common 

with dysarthria (not seen here), and this patient has difficulty with articulation, not slurring of words. 

(Choice E} Reassurance and routine follow-up is provided for normal development, which includes 

intelligible 5-word sentences at age 5. Although this patient has an age-appropriate vocabulary, 

>30% of his speech is unintelligible, warranting further evaluation. 

Educational objective: 

Disorders of speech (eg, delayed articulation) and language (eg, receptive language delay) are often 

associated with hearing loss. The first step in management is a hearing test. 
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A 30-month-old is brought to the office by his parents for a well-child visit. The parents are divorced 

and share custody. They disagree about car safety and ask for advice about his car seat. He 

currently sits in a rear-facing car seat. His mother says that the car seat manual states that the 

boy's height and weight are acceptable to remain in this position. His father says that the boy's legs 

are bent against the back seat while he is rear-facing and that other children in the preschool face 

forward in their car seats. The parents also have a 10-year-old daughter who was a similar size and 

had transitioned out of rear-facing by this age. The boy is 95th percentile for height and weight. 

Which of the following is the most appropriate advice for this patient? 

O A. "A belt-positioning booster seat is recommended for kids his age." (5%) 

O B."A forward-facing car seat should be used based on his height." (19%) 

O C."His weight makes a forward-facing car seat the appropriate choice." (7%) 

O D."lt's safest for him to be in a forward-facing car seat because of his age." (13%) 

✓O E."Until he outgrows his car seat's height or weight limit, he should be rear-facing." (54%) 

Omitted 
Correct answer 

E 

I 1.1 54% 
L!!!!. Answered correctly 

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

Explanation 

Age range 

Recommended 
safety device** 

Motor vehicle restraints 

0-4* 

Rear-facing 
car seat 

2-8* 

Forward-facing 
car seat 

•or earlier, if child outgrows height OR weight limitation of safety device. 
•*All children age <13 should sit in back passenger row. 

5-12* 

Booster 
seat 

06/01/2021 
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9-adult 

Seat belt 

©UWorld 

Motor vehicle collisions are a leading cause of death in children, and proper use of motor vehicle 

restraints should be discussed at every well-child visit. 

Beginning at birth, a child should be placed in a rear-facing car seat in a back-passenger row of 

the car. Young children are at increased risk of serious head and spinal cord injury from motor 

vehicle collisions due to incomplete vertebral ossification, disproportionately large heads, and 

increased ligamentous laxity. The hard shell of the back of the car seat prevents rapid neck flexion 

during abrupt stops and absorbs force in the case of a collision. Car seats should never be placed in 

a front seat with an active airbag because the airbag's force can cause head injury or death upon 

deployment. 

Current guidelines set by the American Academy of Pediatrics and the Centers for Disease Control 

and Prevention state that children should remain rear-facing until they surpass the maximum height 

or weight limit set by the manufacturer of their specific car seat, which typically occurs between 

age 2-4. Although some state laws permit any child age >2 to be forward-facing (eg, forward-facing 

car seat age ~2-8; booster seat age ~5-12), there is no absolute height, weight, or age that 

determines the transition; rear-facing is safest in young children and should be maintained for as 

long as possible (Choices B, C, and D). 

Reassurance should be provided to parents who are concerned about leg positioning in a tall child 

who is in a rear-facing car seat. Legs bent against the back seat are typically not dangerous or 

uncomfortable to the child, and protecting the brain and spine is the priority. 

(Choice A) A belt-positioning booster should be used once a child reaches the height or weight limit 

of a forward-facing car seat, as determined by the manufacturer. This transition typically occurs 

between age 5-8 but may occur later (eg, age 5-12). Once a child outgrows a belt-positioning 

booster (eg, age 9+), a standard lap and shoulder seat belt can be used. 

Educational objective: 

Children should remain in a rear-facing car seat as long as possible and transition to a forward

facing car seat only once they surpass the height or weight limit of their specific car seat, as 

determined by the manufacturer. There is no absolute height, weight, or age that determines the 

transition. 
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An 18-hour-old boy is evaluated in the emergency department for low muscle tone since birth. He 

was delivered at home to a 19-year-old woman at approximately 40 weeks gestation who received 

no prenatal care. Since birth, the infant has breastfed 4 times, has a weak suck each time, and falls 

asleep a few minutes after he begins nursing. Weight is 2.3 kg (5.1 lb). The eyes have upslanting 

palpebral fissures, and the mouth is open with a protruding tongue. The palate is narrow but intact. 

Cardiopulmonary examination is normal. The abdomen is soft with no hepatosplenomegaly. When 

the infant is held under the arms, his legs are extended and he almost slips through the examiner's 

hands. Which of the following is the most likely underlying diagnosis for this patient? 

O A. Beckwith-Wiedemann syndrome (17%) 

✓O B.Down syndrome (59%) 

O C.Fragile X syndrome (2%) 

O D.lnfantile botulism (10%) 

O E.Prader-Willi syndrome (9%) 

Omitted 
I 1.1 59% Correct answer L!!!!. Answered correctly 

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

B 

Explanation 

Features of Down syndrome 

Epicanthal folds 

Upslanting 
~ palpebral fissures 

r; Small, low-set ears 
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I 

J 

Flat facial profile _.J.-, --~~---

Short neck with -
excess skin 

Furrowed tongue 

Sandal-toe deformity 
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Single 
transverse 

palmar crease 

Hypoplastic 
incurved 
5th finger 

/ 

Brushfield 
spots 

Down syndrome is the most common condition caused by a chromosomal abnormality. Although 

prevalence correlates with increasing maternal age, children of young women can also be affected. 

Patients who are not identified on prenatal testing are typically recognized by physical examination 

at birth. Neonates with Down syndrome often have low birth weight (eg, <2.5 kg [5.5 lbs]) and 

dysmorphic features, including upslanting palpebral fissures, epicanthic folds, and a single pal mar 

crease. 

Hypotonia is a prominent finding and can present with poor feeding due to a weak suck. On 

examination, an infant with weak muscle tone may have a protruding tongue. In contrast to infants 

with normal tone who have extremities flexed toward their bodies when held vertically, those with low 

tone may slip through the examiner's hands with arms and legs extended and floppy. Diagnosis is 

confirmed by an additional copy of chromosome 21 on karyotype. 

(Choice A) Beckwith-Wiedemann syndrome is a genetic condition characterized by macrosomia, 

hemihyperplasia (asymmetric overgrowth of one side of the body), omphalocele, and macroglossia. 

(Choice C) Fragile X syndrome is an X-linked disorder that may present with hypotonia in infancy 

but does not typically cause low birth weight. 

(Choice D) Infant botulism classically presents with hypotonia and descending paralysis following 

ingestion of honey or dust contamined with C/ostridium botulinum spores. This condition is unlikely 

in a 1-day-old and would not result in low birth weight or upslanting palpebral fissures. Signs of 

oculobulbar weakness (eg, ptosis) would be present. 

(Choice E) Prader-Willi syndrome (PWS) is due to loss of paternally inherited genes on 

chromosome 15 and can present in infancy with hypotonia. However, patients with PWS have 

hypogonadism and almond-shaped eyes rather than upslanting palpebral fissures. 

Educational objective: 

Hypotonia is a common finding in neonates with Down syndrome. Poor muscle tone and a weak 

suck are key findings. Additional features of Down syndrome in newborns include upslanting 

palpebral fissures, a protruding tongue, and a single palmar crease. 
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A 5-day-old girl is brought to the physician for her first checkup. She was born full term to a 

primigravid mother by uncomplicated vaginal delivery. She was discharged from the well-baby 

nursery 3 days ago. Since then, she has been breastfeeding exclusively every 1-3 hours for 15 

minutes per breast. She has had 5-6 wet diapers and 3-4 "yellow, seedy" stools daily. Birth weight 

was 3402 g (7 lb 8 oz). Current weight is 3260 grams (7 lb 3 oz). On examination, the girl is awake 

and alert. The anterior fontanelle is open, soft, and flat. Her mucous membranes are moist and 

capillary refill is <2 seconds. Peeling of the hands and feet is seen, as is acrocyanosis. Her diaper 

is shown below. 

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

✓G A.Continue current feeding regimen (65%) 

O B.Fortification of breast milk with powdered formula (2%) 

O C.lntravenous fluids (2%) 

O D.Serum electrolytes (3%) 

O E.Supplementation with infant formula in addition to breastfeeding (9%) 

C F. Supplementation with water in addition to breastfeeding (1 %) 

0 G.Urinalysis (14%) 

Omitted 
Correct answer 

A 

Explanation 

I i.1 65% 
l..!.!.!.!.. Answered correctly 

Ii\ 01 min, 13 secs 
\.::J Time Spent 

Evaluation of neonatal hydration 

• Decreased wet diapers 
• Absence of tears 

Signs of • Sunken fontanelle 
dehydration • Dry mucous membranes 

• Decreased skin turgor 
• Delayed capillary refill 

• Continue exclusive breastfeeding 

<7% • Follow-up at age 10-14 days to 
check that infant has regained 

Management 
birth weight 

of weight loss 
• Assess for oromotor dysfunction 

>7% 
• Assess for lactation failure 
• Daily weights 
• Consider formula supplementation 

©UWof1d 
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This full-term newborn has a normal physical examination. Dry, flaky, peeling skin of the hands and 

feet is expected as the skin adjusts to the dry extrauterine environment. The appearance of "pink 

stains" or "brick dust" in neonatal diapers represent uric acid crystals. Uric acid excretion is 

especially high at birth and decreases until adolescence, when adult levels are observed. Uric acid 

crystals are commonly seen during the first week as the mother's milk is coming in, or in later 

months with the morning void after the infant begins to sleep through the night. 

Although this patient's weight is -4% decreased from birth, healthy neonates normally lose up to 7% 

of their birth weight in the first 5 days of life due to excretion of excess fluid acquired in utero and 

during labor. The weight loss is more pronounced in exclusively breastfed infants as the mother's 

milk supply gradually increases to meet infant demands. Frequent breastfeeding should be 

encouraged, and education about dehydration should be provided. 

Signs of dehydration include dry mucous membranes, a sunken fontanelle, and decreased urine 

output. As a general rule, the number of wet diapers should equal age in days for the first week of 

life. For example, a 4-day-old neonate should have >4 wet diapers per day. After the first week, 

infants should have >6 wet diapers per day. Birth weight should be regained by age 10-14 days. 

(Choice B) Breast milk fortified with powdered infant formula may be used for infants with failure to 

thrive or for preterm infants but is not recommended for physiologic neonatal weight loss. 

(Choice C) Intravenous fluids should be reserved for dehydrated infants who cannot ingest 

adequate oral nutrition. This infant appears well hydrated, making intravenous fluids unnecessary. 

(Choice D) Serum electrolytes, particularly serum sodium, can be used as a measure of 

dehydration. Infants who lose >7% of birth weight or appear dehydrated on examination are at risk 

for life-threatening hypernatremic dehydration. Laboratory testing is unnecessary for this well

hydrated neonate. 

(Choice E) Formula supplementation can be considered in infants who have lost >7% of birth 

weight despite optimization of breastfeeding. 

(Choice F) Infants have immature kidneys that cannot reabsorb sodium effectively. Plain water 

should never be given to infants age <6 months as it can dilute the blood, resulting in dangerous 

hyponatremia and seizures. 

(Choice G) Parents should be reassured that urinary uric acid crystals rarely represent a disorder of 

purine metabolism (eg, Lesch-Nyhan syndrome). No workup is necessary if the infant is feeding, 

growing, and urinating normally. 

Educational objective: 

Healthy infants normally lose up to 7% of birth weight in the first 5 days of life. No treatment is 

required, and exclusive breastfeeding should be continued. Birth weight should be regained by age 

10-14 days. 
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A 12-month-old boy is brought to the office by his parents for a routine well-child visit. He was born 

at 39 weeks gestation. Birth weight was 3.4 kg (7 lb 8 oz) and length was 50.8 cm (20 in). He was 

primarily breastfed until last week, when he was transitioned to cow's milk. The patient can feed 

himself small pieces of table food with his thumb and first finger and drinks from a sippy cup. His 

only words are "mama," "dada," and "doggy." His parents are concerned about his growth because 

some children at his day care center seem taller. The patient weighs 12 kg (26.5 lb) and is 76.2 cm 

(30 in) tall. On examination, he can pull himself up to stand and stand unassisted but requires 

holding onto objects for support while walking. He comes to his parents when called by name but 

does not speak during the examination. Which of the following is the most appropriate assessment 

of this patient's development? 

Growth 

0 A. Delayed 

0 B. Delayed 

0 C. Delayed 

0 D. Delayed 

0 E. Normal 

0 F. Normal 

0 G. Normal 

✓O H. Normal 

Omitted 
Correct answer 

H 

Explanation 

Motor 

Delayed 

Delayed 

Normal 

Normal 

Delayed 

Delayed 

Normal 

Normal 

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

Language 

Delayed (1%) 

Normal (2%) 

Delayed (1%) 

Normal (8%) 

Delayed (3%) 

Normal (11%) 

Delayed (9%) 

Normal (62%) 

(i'\ 06 secs 
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Developmental milestones during first year of life 

Age 
Gross Motor Fine Motor Language 

(months) 

• Hands 

unfisted 50% • Alerts to 
• Lifts head/chest in 

2 of the time voice/sound 
prone position 

• Tracks past • Coos 

mid line 

• Hands 

4 
• Sits with trunk support mostly open • Laughs 

• Begins rolling • Reaches • Turns to voice 

mid line 

• Sits momentarily • Transfers 
• Responds to 

propped on hands objects hand 
6 name 

(unsupported by 7 to hand 
• Babbles 

months) • Raking grasp 

• 3-finger 

Pulls to stand 
. 

Says "dada," • pincer grasp • 
9 

• Cruises • Holds bottle "mama" 

or cup 

• Stands well • Says first words 

• Walks first steps • 2-finger other 
12 

independently 
. 

than "dada " pincer grasp 
' 

• Throws ball "mama" 
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Social/cognitive 

• Social smile 

• Recognizes 

parents 

• Enjoys looking 

around 

• Stranger 

anxiety 

• Waves "bye" 

• Plays "pat-a-

cake" 

• Separation 

anxiety 

• Comes when 

called 

Routine well-child visits are an opportunity to assess growth and development, as delays can signify 

a serious medical condition. Infants grow rapidly during the first 6 months of life, gaining 

approximately 1 oz (30 g) a day for the first 3 months and doubling their birth weight by age 4 

months. By age 12 months, an infant's weight triples and height increases by 50%, as seen in 

this patient. 

At age 12 months, an infant should stand unassisted and walk while holding objects for 

support. Although infants may begin to take independent steps at age 12 months, it is considered 

developmentally normal to not walk independently until age 15 months. A 12-month-old infant 

typically uses a 2-finger pincer grasp (ie, thumb and first finger) to pick up objects and eat table 

foods, as seen in this patient. Saying at least 1 word other than "mama" and "dada" is typical 

language development at this age, and an infant should also be able to follow a 1-step command 

(eg, come when called) accompanied by a gesture. 

Although this patient may not demonstrate full language abilities at the physician's office due to 

shyness in an unfamiliar environment, his reported language development is age-appropriate. This 

patient also exhibits normal motor milestones and will likely begin walking independently within the 

next few months. The parents should be reassured that their son is growing and developing 

normally. 

Educational objective: 

By age 12 months, an infant's weight triples and height increases by 50%. Developmental 

milestones include standing unassisted and learning to walk independently, using a 2-finger pincer 

grasp, saying 1 word other than "mama" and "dada," and following a 1-step command with a 

gesture. 
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A 4-year-old boy is brought to the clinic due to sore throat. He first became ill 2 days ago with fever 

and rhinorrhea. This morning, he developed a severe sore throat and refused to eat his midmorning 

snack. The patient has type 1 diabetes mellitus and has been hospitalized twice in the last year for 

diabetic ketoacidosis. He has had no childhood vaccinations. His mother is a smoker and often 

smokes cigarettes inside the house. The patient is at the 50th percentile for height and 99th 

percentile for weight. Temperature is 39.4 C (103 F). While sitting on the examination table, the 

patient appears distressed and leans forward with his chin thrust forward. Tympanic membranes are 

clear. Oropharyngeal examination shows multiple dental caries. The tonsils are mildly 

erythematous and 1 + bilaterally. The submandibular space and neck are soft. Lung examination 

reveals no wheezes or crackles. Which of the following is the most likely risk factor for this patient's 

current condition? 

0 A.Childhood obesity (1%) 

O B.lnadequate dental hygiene (8%) 

✓O C.Lack of recommended immunizations (76%) 

O D.Poorly controlled diabetes mellitus (8%) 

O E.Secondhand smoke (5%) 

Omitted 
I 1,1 76% 

Correct answer L!!!!. Answered correctly 

(i'\ 03 secs 
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C 

Explanation 

Epiglottitis 

Microbiology • Haemophilus influenzae type b (Hib) 

03/10/2021 
• Last Updated 

• Distress (tripod position, sniffing position, stridor) 

Clinical features 
• Dysphagia, dysphonia 

• Drooling 

• High fever 

X-ray • "Thumb sign" (enlarged epiglottis) 

• Endotracheal intubation 
Management 

• Antibiotics 

Prevention • Immunization against Hib 

Epiglottitis is a potentially life-threatening infection of the epiglottis and adjacent pharyngeal 

structures. Most cases are thought to arise via pathogen penetration into the epiglottal epithelial 

layer after injury (eg, viral infection, mechanical trauma from food). Pathogens are typically 

nasopharyngeal bacteria, such as Haemophilus influenzae species and Streptococcus species. 

Although rates of epiglottitis due to Haemophi/us influenzae type b (Hib) have dramatically 

declined since widespread immunization against Hib, it remains the most commonly isolated 

pathogen. Therefore, lack of vaccination is a risk factor for the development of epiglottitis. 

Immune deficiency is a less strongly associated risk factor for pediatric epiglottitis. 

Symptoms of epiglottitis include rapid onset of fever, sore throat, muffled voice, drooling, and 

stridor. Patients classically sit in a tripod position to optimize airflow. Examination of the 

oropharynx is often normal, but pooled oral secretions and/or edema of supraglottic structures may 

be seen. Although diagnosis is confirmed by visualization of an inflamed epiglottis, urgent 

management should be pursued to secure the airway (eg, intubation) due to risk of airway 

obstruction. 

(Choices A and D) Obesity is associated with chronic comorbidities (eg, hypertension, 

dyslipidemia, obstructive sleep apnea) as well as increased postoperative and nosocomial infection 

risk in adults. However, obesity is not associated with epiglottitis. Diabetes mellitus is associated 

with higher rates of epiglottitis in adults, but lack of immunization is the most significant risk factor for 

children. 

(Choice B) Inadequate dental hygiene may cause mandibular molar infections, leading to cellulitis 

of the submandibular space {Ludwig angina). Manifestations include fever, drooling, muffled voice, 

stridor, and dysphagia. However, patients typically have tender, bilateral induration of the 

submandibular area, often with elevation of the floor of the oropharynx (not seen in this patient). 

(Choice E) Secondhand smoke is associated with increased rates of childhood middle ear disease, 

dental caries, and lower respiratory tract infections (eg, pneumonia) but not epiglottitis. 

Educational objective: 

Epiglottitis is most commonly due to Haemophilus influenzae type b, and incompletely vaccinated 

individuals are at the highest risk. Manifestations include rapid onset of fever, sore throat, muffled 

voice, drooling, and stridor. 
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A 6-month-old girl is brought to the office for a routine well-child visit. The patient has been 

breastfeeding well and has recently started eating pureed solid foods. She babbles but does not say 

"mama" or "dada." Her 2-year-old brother has a speech delay requiring therapy twice a week. The 

patient is at the 40th percentile for length, 50th percentile for weight, and 60th percentile for head 

circumference. She cries when the physician picks her up but is easily consoled by her mother. The 

patient transfers a toy from her left hand to her right and sits unsupported, but she falls forward after 

a few seconds. When her father calls her name, she turns to him and smiles. She is unable to pull 

to a stand and does not crawl. Moro and grasp reflexes are absent. Firm stroking of the soles of her 

feet causes the big toes to turn up. Which of the following is the most appropriate assessment of 

this child's development? 

Gross Fine Cognitive 

Motor 

0 A. Delayed 

0 B. Delayed 

0 C. Delayed 

0 D. Delayed 

0 E. Normal 

0 F. Normal 

0 G. Normal 

✓O H. Normal 

Omitted 
Correct answer 

H 

Explanation 

Motor 

Delayed Delayed 

Delayed Normal 

Normal Delayed 

Normal Normal 

Delayed Delayed 

Delayed Normal 

Normal Delayed 

Normal Normal 

I I, I ?Oo/o 
L!!!!. Answered correctly 

(0%) 

(1%) 

(1%) 

(21%) 

(0%) 

(2%) 

(1%) 

(70%) 
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Developmental milestones during first year of life 

Age 
Gross Motor Fine Motor Language 

(months) 

• Hands 

unfisted 50% • Alerts to 
• Lifts head/chest in 

2 of the time voice/sound 
prone position 

• Tracks past • Coos 

mid line 

• Hands 

4 
• Sits with trunk support mostly open • Laughs 

• Begins rolling • Reaches • Turns to voice 

mid line 

• Sits momentarily • Transfers 
• Responds to 

propped on hands objects hand 
6 name 

(unsupported by 7 to hand 
• Babbles 

months) • Raking grasp 

• 3-finger 

Pulls to stand ' Says "dada," • pincer grasp • 
9 

• Cruises • Holds bottle "mama" 

or cup 

• Stands well • Says first words 

• Walks first steps • 2-finger other 
12 

independently ' than "dada " pincer grasp 
' 

• Throws ball "mama" 
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Social/cognitive 

• Social smile 

• Recognizes 

parents 

• Enjoys looking 

around 

• Stranger 

anxiety 

• Waves "bye" 

• Plays "pat-a-

cake" 

• Separation 

anxiety 

• Comes when 

called 

Every well-child examination should include an assessment of developmental milestones, as prompt 

recognition allows for early intervention with therapies to optimize both skill acquisition and overall 

long-term health. 

This infant demonstrates appropriate motor and cognitive developmental skills for a 6-month-old. By 

6 months, a child should be able to sit momentarily on propped hands and begin to sit 

unsupported, as seen in this child. Transferring objects from one hand to another is also a 6-

month motor milestone; however, crawling and pulling to a stand is not expected for another few 

months. This child recognizes her parents and responds appropriately to her name, yet she cries 

when picked up by the physician. Stranger anxiety is a normal phase of cognitive and social 

development that can begin as early as age 6 months and last until age 18-24 months. 

By age 6 months, primitive reflexes (eg, Moro, grasp) have typically already disappeared as the 

infant initiates purposeful movement of the extremities. The tongue protrusion reflex also disappears 

by age 4-6 months, allowing for coordination to ingest solid foods at this age. The Babinski reflex is 

the only primitive reflex that may persist in healthy children up to age 2 years but can disappear as 

early as age 12 months. 

Educational objective: 

A healthy 6-month-old infant should be able to sit momentarily on propped hands, transfer objects 

between hands, and respond to name. Stranger anxiety also develops around this age. Primitive 

Moro and grasp reflexes disappear before 6 months, but Babinski is typically still present. 
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A 34-year-old man is brought to the emergency department after a head-on motor vehicle collision. 

On arrival, blood pressure is 78/40 mm Hg and pulse is 134/min. On physical examination, the 

patient is alert but intoxicated. Pupils are equal and reactive to light. Ecchymosis in the distribution 

of a seat belt is present over the chest and abdominal wall. The left chest wall is tender to 

palpation. Breath sounds are equal bilaterally. Heart sounds are normal. The abdomen is 

distended and diffusely tender. Portable chest x-ray reveals multiple left rib fractures without 

pneumothorax or effusion. Cervical spine and pelvic radiographs are negative for fractures and 

dislocations. Focused Assessment with Sonography for Trauma is negative for pericardia! effusion 

but positive for free intraperitoneal fluid. After rapid infusion of 2 L of intravenous crystalloid, blood 

pressure is 80/50 mm Hg and pulse is 118/min. Transfusion of uncrossmatched blood is pending. 

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

O A.Abdominal CT scan (4%) 

O B.Contrast angiography (0%) 

O C.Diagnostic peritoneal lavage (2%) 

✓O D.Emergent laparotomy (87%) 

O E.Vasopressor therapy (4%) 

Omitted 
Correct answer 

I 1. I B?o/o 
L!!!!. Answered correctly 

D 

Explanation 

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

Blunt abdominal trauma 
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Hemodynamlcally unstable Hemodynamlcally stable 

Peritonitis? 

+ Free fluid on FAST? j + 

+ - or Inconclusive + 

' • ' 
Laparotomy j Consider CTAP (after 

resuscitation) or DPL. 
Evaluate for other 
sources of hemorrhage. 

Laparotomy j CTAP j 
Consider CT AP 
en route to OR 

CTAP = CT scan or the abdomen & pelvis. DPL = diagnostic peritoneal lavage. 
FAST= Focused Assessment with Sonography for Trauma; OR= operating mom. 

©UWorld 

I 

Free fluid on FAST? j 

- or lnconduslve 

• 
Consider CTAP or serial 
abdominal examinations 
based on suspicion for 
intraabdominal injury. 

This hemodynamically unstable patient with blunt chest and abdominal trauma and no life

threatening intrathoracic injuries has free intraperitoneal fluid on Focused Assessment with 

Sonography for Trauma (FAST) examination. This warrants exploratory laparotomy to control likely 

intraabdominal hemorrhage. 

During the trauma survey of hemodynamically unstable (eg, systolic blood pressure <90 mm Hg) 

patients, the source(s) of instability should be investigated quickly. This includes ruling out rapidly 

fatal intrathoracic conditions (eg, tension pneumothorax, cardiac tamponade) and identifying major 

sources of hemorrhage. This patient's bilateral breath sounds and lack of pericardia! effusion make 

tension pneumothorax and tamponade unlikely, respectively. However, his distended abdomen with 

diffuse tenderness is concerning for intraabdominal hemorrhage due to blunt abdominal trauma 

(BAT). 

For patients with BAT (regardless of hemodynamic status), frank peritonitis (eg, rigidity) warrants 

immediate laparotomy. In the absence of peritonitis (as in this patient), FAST examination should be 

performed to identify intraperitoneal free fluid (eg, blood, urine, spilled enteric contents). 

In hemodynamically unstable patients, a positive FAST confirms significant intraabdominal injury 

and therefore warrants emergent laparotomy. If FAST is negative or inconclusive, additional 

investigations should be considered: 

• CT scan can often visualize the site and severity of intraabdominal injury but requires improved 

hemodynamic stability following resuscitation due to the risk of rapid deterioration in the CT 

scanner (Choice A). 

• Bedside diagnostic peritoneal lavage (DPL) may be considered in patients who remain too 

hemodynamically unstable for CT scan despite resuscitation (Choice C). 

(Choice B) Contrast angiography (with embolization) is sometimes used for BAT patients with 

intraabdominal hemorrhage due to splenic or hepatic laceration. However, this is only appropriate 

for hemodynamically stable patients with isolated, lower-grade injuries (typically identified by CT 

scan). 

(Choice E) Vasopressor therapy is contraindicated in the setting of isolated hemorrhagic shock 

because peripheral vascular tone is already increased (ie, vasoconstriction) to compensate for 

decreased blood volume. Continued volume resuscitation (eg, crystalloid, blood products) is more 

appropriate. 

Educational objective: 

For patients with blunt abdominal trauma who are hemodynamically unstable, emergent laparotomy 

is indicated in the presence of peritonitis or intraperitoneal free fluid on Focused Assessment with 

Sonography for Trauma (FAST) examination. 
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A 9-month-old child is brought to the office for a routine visit. The patient has had several episodes 

of otitis media since birth, but no major illnesses or hospitalizations. She was previously happy and 

sociable around other people but now cries when her mother is not in the room and screams when 

going to day care. Developmentally, the child pulls herself up to stand and can stand on her own 

briefly. She can hold a spoon with 3 fingers and throw objects. The patient does not yet respond to 

her name, babble, or use words. When the physician hides a toy with his hand, the child lifts the 

hand to look for it. She waves goodbye when the physician waves first. Which of the following is the 

best next step in management of this patient? 

✓O A.Audiology evaluation (73%) 

O B.Physical therapy evaluation (0%) 

O C.Psychological evaluation (0%) 

O D.Reassurance that the child's development is normal (25%) 

O E.Social services referral (0%) 

Omitted 
Correct answer 

A 

Explanation 

Age 

(months) 

2 

4 

6 

9 

12 

I 1.1 73% 
L!!!!. Answered correctly 

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

Developmental milestones during first year of life 

Gross Motor Fine Motor Language 

• Hands 

unfisted 50% • Alerts to 
• Lifts head/chest in 

of the time voice/sound 
prone position 

• Tracks past • Coos 

mid line 

• Hands 

• Sits with trunk support mostly open • Laughs 

• Begins rolling • Reaches • Turns to voice 

mid line 

• Sits momentarily • Transfers 
• Responds to 

propped on hands objects hand 
name 

(unsupported by 7 to hand 
• Babbles 

months) • Raking grasp 

• 3-finger 

Pulls to stand 
. 

Says "dada," • pincer grasp • 
• Cruises • Holds bottle "mama" 

or cup 

• Stands well • Says first words 

• Walks first steps • 2-finger other 

independently 
. 

than "dada " pincer grasp 
' 

• Throws ball "mama" 
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Social/cognitive 

• Social smile 

• Recognizes 

parents 

• Enjoys looking 

around 

• Stranger 

anxiety 

• Waves "bye" 

• Plays "pat-a-

cake" 

• Separation 

anxiety 

• Comes when 

called 

Evaluation for developmental delay includes assessment of motor, cognitive, social/emotional, and 

verbal milestones. This child is meeting gross and fine motor milestones (stands unassisted for a 

short time, throws objects, holds utensils). Physical therapy is not indicated (Choice B). 

Cognitively, infants develop object permanence at age 6-12 months and realize when specific people 

or objects are not present. This is demonstrated by the girl's ability to find a toy covered by a hand 

as well as by her separation anxiety, which usually manifests at age 9-18 months when parents 

leave the room or at bedtime. The physician should reassure the mother that separation anxiety is 

normal at 9 months and should improve over time. 

The concerning feature is the child's delay in verbal milestones. At age 9 months, she should be 

babbling; using small, nonspecific words (eg, "mama," "dada"); and responding to her own name. 

Her presentation and history of recurrent otitis media raise concern for a hearing problem and the 

need for an audiology evaluation. 

(Choice C) Normal childhood separation anxiety should be distinguished from separation anxiety 

disorder. In the latter, children have an unreasonable fear of being separated from a loved one and 

can present with severe symptoms, such as panic attacks and vomiting. Children with these 

symptoms should undergo a psychological evaluation. 

(Choice D) The mother can be reassured that her child's motor and social development are normal, 

but her verbal development requires further evaluation. 

(Choice E) This child interacts with the physician, with no concerning findings on history or physical 

examination aside from her verbal delay. A social services consult is not required. 

Educational objective: 

Children age 9 months should be able to grasp objects, pull to stand, babble, say some words, and 

respond to their name. Some separation anxiety is developmentally normal at age 9-18 months. 

Delayed verbal milestones should be assessed with an audiological evaluation. 
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A 17-year-old girl is brought to the office by her mother for a routine well-child visit. They have no 

concerns. The patient is in the tenth grade, and her grades are Bs and Cs. She participates in year

round soccer and has a well-varied diet. Menarche was at age 12, and menses are regular. The 

patient has been sexually active with 1 partner for the past 2 years, and she uses condoms 

consistently. She does not use alcohol, tobacco, or illicit drugs. Previous laboratory testing includes 

negative HIV, gonorrhea, and chlamydia results 6 months ago. Last year, due to reported fatigue, 

she had a complete blood count performed with normal results. This patient should be screened for 

which of the following conditions at this visit? 

O A.Attention deficit hyperactivity disorder (0%) 

O B.Cervical dysplasia (2%) 

O C.Chlamydia and gonorrhea (12%) 

✓O D.Depression (68%) 

O E.lron deficiency anemia (2%) 

O F. No additional screening required (13%) 

Omitted 
Correct answer I 1.1 68% 

L!!!!. Answered correctly 
D 

Explanation 
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Routine adolescent screening 

Category Screening method* 

Mental health • Validated depression questionnaire 

• Confidential discussion about sexual activity 
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Sexual health • Gonorrhea & chlamydia testing if sexually active 

• HIV testing (once at age <18) 

Substance use • Confidential discussion about exposure, use, abuse 

Dyslipidemia • Lipid panel once between age 17 & 21 

Safety 
• Inquiry about bullying 

• Inquiry about seatbelt & helmet use 

*Annually, unless otherwise indicated. 

Adolescent well visits provide important opportunities to assess physical health and emotional well

being. Suicide is a leading cause of death in this age group, with depression as the greatest risk 

factor. Therefore, early recognition and treatment of depression are critical for suicide prevention. 

Most adolescents experience transient mood symptoms due to dramatic social changes and 

increasing autonomy and responsibility; clinical depression occurs in about 10%. Risk factors 

include a family history of psychiatric disease, psychosocial stressors (eg, bullying), gender 

dysphoria, and certain comorbid conditions (eg, anxiety, substance use). Classic symptoms include 

depressed mood, loss of interest in activities, change in weight and sleep, and poor concentration. 

Adolescent-specific manifestations can include irritability, failure to gain an expected amount of 

weight, and academic decline. Many adolescents also have somatic symptoms such as abdominal 

pain and headache. 

However, depression often goes unnoticed in adolescents because symptoms are often attributed 

to normal teenage stress. Therefore, all adolescents age ~12 should undergo an annual 

depression screening with a validated screening questionnaire. If screening is not performed or if 

depression is untreated, symptoms may worsen and become life-threatening (Choice F). 

(Choice A) Rating scales, such as the Vanderbilt Assessment Scales, can be used to screen for 

attention deficit hyperactivity disorder (ADHD) in patients with impaired functioning due to 

hyperactivity or inattention. However, this family has no concerns, and routine ADHD screening is 

not recommended. 

(Choice B) Routine screening for cervical dysplasia and human papillomavirus (HPV) via Pap test 

is recommended in women age >21. In patients age <21, rates of cervical cancer are extremely low, 

and HPV and cervical dysplasia typically regress spontaneously. 

(Choice C) Sexually active girls and women should receive annual chlamydia and gonorrhea 

screening until age 25. This patient was recently tested and has had no new partners or symptoms, 

findings making repeat testing unnecessary at this time. 

(Choice E) Screening for iron deficiency anemia is performed at age 1 and can be considered once 

in adolescent girls due to blood loss from menses. This patient has normal menses with a normal 

hemoglobin last year, making repeat testing unnecessary. 

Educational objective: 

Early recognition and treatment of depression can prevent suicide, a major cause of death in 

adolescents. Therefore, all adolescents age >12 should be screened annually for depression. 
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