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A 46-year-old man sustains severe head and abdominal injuries in a motor vehicle collision. He has 

no other medical conditions. Initial emergency assessment establishes a Glasgow Coma Scale 

rating of 6 on a scale of 3-15. Blood pressure is 84/50 mm Hg and pulse is 122/min. The patient is 

successfully resuscitated and placed on a ventilator. Two days later, he develops tachypnea and 

severe hypoxemia. Chest x-ray obtained at this time is shown in the image. 

Which of the following pathologic changes most likely led to the development of this patient's current 

condition? 

O A.Bronchial mucus plugging (4%) 

✓O B.Endothelial damage (73%) 

O C.Hypoalbuminemia (13%) 

O D.Pulmonary fibrosis (5%) 

O E.Right ventricular infarction (3%) 

Omitted 
Correct answer 

I 1,1 73% 
L!!!!. Answered correctly 
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This patient has developed respiratory failure with diffuse symmetric pulmonary opacities following 

major trauma, which is suggestive of acute respiratory distress syndrome (ARDS). ARDS is 

characterized by hypoxemia and bilateral pulmonary edema in the absence of fluid overload or 

heart failure. 

Severe trauma that results in bilateral pulmonary contusions or fat embolism following long bone 

fractures can cause substantial injury to alveolar pneumocytes and the pulmonary endothelium, 

resulting in the release of inflammatory cytokines that recruit neutrophils to the lungs. Once in the 

pulmonary tissue, neutrophils release inflammatory mediators (eg, proteases and free radicals) that 

cause further inflammation and alveolar epithelial damage, resulting in a self-perpetuating cycle of 

worsening injury. This process leads to increased pulmonary capillary permeability (allowing fluid to 

enter the alveoli), diminished surfactant production (causing alveolar collapse), and inspissation of 

protein-rich fluid and necrotic debris (hyaline membrane formation). The net effect is impaired 

alveolar gas exchange and respiratory failure. 

(Choice A) Bronchial mucus plugging can occur in a number of conditions, such as asthma. This is 

typically seen as an isolated collapse of a lung segment, not diffuse alveolar infiltrates. 

(Choice C) Although hypoalbuminemia is associated with peripheral edema, the close balance 

between pulmonary interstitial oncotic pressure and plasma oncotic pressure makes 

hypoalbuminemia alone insufficient to cause pulmonary edema. 

(Choice D) Pulmonary fibrosis can develop as a complication in some patients with ARDS but 

evolves over weeks to months, not days, after the initial insult. 

(Choice E) Isolated right ventricular infarction would be expected to result in peripheral edema 

rather than in pulmonary edema. 

Educational objective: 

Acute respiratory distress syndrome is characterized by hypoxemia and bilateral pulmonary edema 

in the absence of heart failure. It is most common in patients with severe systemic illness, trauma, 

or pulmonary injury. Injury to alveolar pneumocytes and pulmonary endothelium leads to an 

inflammatory response resulting in increased capillary permeability, intraalveolar fluid accumulation, 

and hyaline membrane formation. 
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• Pathophysiology and biomarkers of acute respiratory distress syndrome. 
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A 60-year-old man is brought to the hospital with acute chest pain and shortness of breath. 

Laboratory studies show elevated troponin and increased creatinine. The patient develops cardiac 

arrest and cannot be resuscitated. Histological findings of his renal tissue are shown on the slide 

below: 
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Which of the following is the most likely cause of this patient's kidney disease? 

✓O A. Diabetic glomerulosclerosis (7 4 % ) 

O B.Focal segmental glomerulosclerosis (7%) 

0 C.lgA nephropathy (0%) 

O O.Minimal change disease (0%) 

O E.Rapidly progressive glomerulonephritis (9%) 

O F. Renal artery stenosis (7%) 

Omitted 
Correct answer 

A 

Explanation 
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Diabetic nephropathy (ON) is a common complication of both type 1 and type 2 diabetes mellitus. 

Prolonged hyperglycemia in diabetes results in glycosylation of endothelial proteins, inflammation, 

and increased production of growth factors, collagen, and fibronectin. Over time, this results in 

mesangial expansion, glomerular basement membrane thickening, and glomerular sclerosis. 

When the glomerular sclerosis is nodular, it is described as a Kimmelstiel-Wilson (KW) lesion and 

is pathognomonic for ON. KW lesions consist of dense hyaline deposits and commonly arise from 

the glomerular arterioles. As the disease progresses, increased mesangial matrix proteins can lead 

to global glomerulosclerosis. 

The first clinical sign of ON is albuminuria, which can progress to overt nephrotic syndrome (eg, 

peripheral edema, heavy proteinuria, fatty casts) and renal failure. The urine sediment is typically 

bland (ie, no red or white blood cells or casts). 

(Choice B) Focal segmental glomerulosclerosis causes nephrotic syndrome and is associated with 

foci of sclerosis and hyalinosis in some, but not all, glomeruli. However, KW lesions are 

pathognomonic for ON. 

(Choice C) lgA nephropathy presents with recurrent hematuria associated with upper respiratory 

infections (synpharyngitic hematuria). Light microscopy demonstrates mesangial proliferation, and 

immunofluorescence demonstrates mesangial immune deposits composed of lgA. 

(Choice D) Minimal change disease causes nephrotic syndrome and typically occurs in children. 

Light microscopy demonstrates normal glomeruli, but electron microscopy demonstrates diffuse 

effacement of podocytes. 

(Choice E) Rapidly progressive glomerulonephritis causes nephritic syndrome and can occur as an 

end stage in multiple diseases (eg, Goodpasture syndrome, systemic lupus erythematosus). 

However, light microscopy demonstrates glomerular crescents composed of proliferating parietal and 

inflammatory cells. 

(Choice F) Renal artery stenosis causes uncontrolled hypertension due to activation of the renin

angiotensin-aldosterone system. The affected kidney develops significant parenchymal ischemia, 

which manifests as diffuse cortical thinning, tubular atrophy, and small crowded glomeruli. 

Educational objective: 

Diabetic nephropathy is characterized by mesangial expansion, glomerular basement membrane 

thickening, and glomerular sclerosis. If the glomerular sclerosis is nodular, it is described as a 

Kimmelstiel-Wilson lesion (pathognomonic for diabetic nephropathy). 

References 

• Pathologic classification of diabetic nephropathy. 
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A normal volunteer undergoes an invasive cardiac electrophysiology study as part of a project to 

characterize action potential transmission through the cardiac conduction system. Action potential 

propagation velocity is measured at 4 points (in m/sec) within the heart. The following results are 

obtained: 

Point 1 - 1 .1 m/sec 

Point 2 - 0.05 m/sec 

Point 3 - 2.2 m/sec 

Point 4 - 0.3 m/sec 

Which of the following locations most likely corresponds to point 2? 

✓O A. lnteratrial septum near the tricuspid orifice (46%) 

O B.Left atrium near the openings of the pulmonary veins (4%) 

O C.Membranous part of the interventricular septum (18%) 

O D.Myocardium of the left ventricle free wall (14%) 

O E.Right atrial wall near the superior vena cava (16%) 

Omitted 
Correct answer 

A 

Explanation 

I 1.1 46% 
L!!!!. Answered correctly 
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Electrical impulses travel through the cardiac conduction system at different rates depending on the 

location. 

1. Impulses normally originate from the sinoatrial (SA) node, which is located on the right atrial 

wall near the superior vena cava. The SA node depolarization propagates through the 

surrounding atrial myocardium at a rate of 1.1 m/sec (Choice E). 

2. Specialized internodal tracts carry the action potential to the atrioventricular (AV) node, which 

is located along the interatrial septum near the tricuspid orifice. Within the AV node, the speed 

of conduction is the slowest at 0.05 m/sec. This delays the depolarization impulse by about 

0.13 seconds, allowing adequate time for ventricular filling following atrial contraction. 

3. After leaving the AV node, the action potential enters the bundle of His and left and right 

bundle branches that are located along the interventricular septum. Impulses travel the 

fastest at 2.2 m/sec through these regions and the rest of the Purkinje system to ensure 

efficient contraction of the ventricles (Choice C). 

4. After leaving the Purkinje fibers, the action potential is transmitted through the ventricular 

myocardium at a rate of 0.3 m/sec. The ventricles contract in a twisting motion from the apex 

toward the base (bottom-up), essentially wringing the blood upward and out of the heart (Choice 

D). 

(Choice B) The proximal portions of the pulmonary veins contain myocardial tissue that functions 

like a sphincter during atrial systole. This tissue has different electrical properties than the 

surrounding atrial myocytes and is prone to causing premature atrial contractions and atrial 

fibrillation. 

Educational objective: 

The cardiac action potential conduction velocity is slowest in the atrioventricular node and fastest in 

the Purkinje system. The conduction speed of atrial muscle is higher than that of ventricular muscle. 
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A 62-year-old man comes to the office for evaluation of progressively worsening right hip pain that is 

unresponsive to over-the-counter analgesics. He was diagnosed with Paget disease of bone several 

years ago and has been taking risedronate. The patient has chronic, mild, bilateral hearing loss that 

is unchanged. His only other medical condition is asthma, for which he uses corticosteroid and 

bronchodilator inhalers. Vital signs are normal. Range of motion at the hip is normal, with no 

effusion or erythema. An x-ray of the right hip demonstrates an area of mixed lysis and sclerosis 

with focal periosteal elevation and reactive new bone formation. Which of the following is the most 

likely cause of this patient's current symptoms? 

O A.Avascular necrosis (10%) 

0 B.Osteoarthritis (8%) 

0 C.Osteoporosis (5%) 

✓O D.Osteosarcoma (69%) 

O E.Renal osteodystrophy (5%) 

Omitted 
Correct answer 

D 

Explanation 
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manifestations 
o Long bones: bowing, focal enlargement, arthritis of adjacent 

joints 

• Elevation in alkaline phosphatase 

• X-ray: lytic or mixed lytic/sclerotic lesions; cortical & trabecular 

thickening 

• Fracture 

Complications • Excessive blood flow: high-output heart failure, vascular steal 

• Malignant transformation (eg, osteosarcoma) 

Paget disease of bone (osteitis deformans) is characterized by excessive and disordered bone 

formation. Long-term complications of Paget disease include fracture due to weakness of the 

disordered bone; femur fractures and spinal compression fractures are common. Cranial lesions 

can lead to hearing loss due to compression of the cochlea or involvement of CN VIII. The high 

vascularity of pagetic lesions can lead to high-output heart failure or vascular steal from 

surrounding organs (eg, cognitive dysfunction). 

Malignant transformation to osteosarcoma is another common complication of Paget disease. 

Radiographic findings of osteosarcoma include destruction of the normal trabecular bone pattern, 

mixed radiodense (sclerotic) and radiolucent (lytic) areas, and periosteal new bone formation with 

lifting of the periosteum (Cod man triangle). Adjacent soft tissue often demonstrates ossification in 

a "sunburst" pattern. 

(Choice A) Avascular necrosis can be caused by long-term glucocorticoid use, autoimmune 

disorders (eg, systemic lupus erythematosus), or conditions that affect blood viscosity (eg, sickle cell 

disease). Radiographic findings include the pathognomonic crescent sign, which indicates 

subchondral collapse at the femoral head. 

(Choice B) Osteoarthritis is common in the elderly but typically improves with over-the-counter 

analgesics. Radiographic findings include osteophytes and joint-space narrowing. 

(Choice C) Osteoporosis is common in older adults, and the risk is increased in patients with 

corticosteroid exposure (including inhaled corticosteroids). However, x-ray would show trabecular 

thinning and possible fracture, rather than lytic/sclerotic lesions and new bone formation. 

(Choice E) Hypocalcemia and hyperphosphatemia in chronic kidney disease stimulate parathyroid 

hormone production (secondary hyperparathyroidism). The resulting effects on bone, known as 

renal osteodystrophy, can include osteomalacia, osteitis fibrosa cystica, and adynamic bone 

disease. Patients usually have a known history of advanced renal disease. 

Educational objective: 

Paget disease of bone is characterized by excessive and disordered bone formation. It commonly 

involves the skull (eg, headache), spine (eg, radiculopathy, spinal stenosis), or long bones (eg, bone 

pain, bowing, arthritis of adjacent joints). Long-term complications of Paget disease include fracture, 

hearing loss, and malignant transformation leading to osteosarcoma. 
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A 32-year-old woman comes to the hospital due to "something stuck in my throat." Her symptoms 

have been present for an hour and are worse when she tries to swallow saliva. The patient has no 

associated pain or weight loss. Past medical history is significant for migraine headaches. 

Temperature is 36.6 C (97.9 F), blood pressure is 112/76 mm Hg, pulse is 95/min, and respirations 

are 20/min. The oropharynx is normal, and neck examination shows no abnormalities. Neurologic 

examination shows no abnormalities. A barium swallow is unrevealing. Upper gastrointestinal 

endoscopy also reveals no abnormalities. Which of the following is the most likely diagnosis? 

O A.Esophageal web (8%) 

✓O B.Globus sensation (62%) 

O C.Pseudobulbar palsy (20%) 

O D.Substernal goiter (5%) 

O E.Zenker diverticulum (3%) 

Omitted 
Correct answer 

I ,.1 62% 
L!!!!. Answered correctly 
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Globus sensation (also called globus hystericus and globus pharyngeus) is a common abnormal 

sensation of a foreign body, tightness, or fullness in the throat. It is often worse when swallowing 

saliva and may be alleviated with food or liquid. Globus is a functional disorder of the esophagus 

and by definition is not due to a structural abnormality or motility disorder. It is frequently associated 

with anxiety or other underlying psychological distress, but it also happens commonly in patients with 

no ongoing emotional symptoms. 

Most individuals experience the globus sensation intermittently, although it can be persistent. 

Significant pain, dysphagia, vocal abnormalities, or systemic symptoms (eg, weight loss) are not 

typical for globus and suggest another condition. 

(Choice A) Esophageal webs are fragile mucosal folds that cause solid food dysphagia, usually in 

the mid to lower esophagus. They are most commonly seen in iron deficiency (Plummer-Vinson 

syndrome) and typically may be seen on barium swallow. 

(Choice C) Pseudobulbar palsy is caused by neurologic conditions such as multiple sclerosis and is 

characterized by dysarthria, dysphagia, dysphonia, and impaired movement of the tongue and facial 

muscles. 

(Choice D) Substernal goiter occurs when one or both thyroid lobes grow into the thoracic cavity 

inlet. Most patients are asymptomatic, although rapid enlargement may compress the airway and 

lead to dyspnea, wheezing, or cough. Swallowing symptoms are less common due to the more 

posterior location of the esophagus. 

(Choice E) Zenker diverticula are mucosal outpouchings caused by motor abnormalities of the 

esophagus. They cause dysphagia, regurgitation, aspiration, and halitosis, and are typically 

diagnosed on barium swallow. 

Educational objective: 

Globus sensation is the feeling of a "lump in the throat" without accompanying physical, endoscopic, 

or radiologic findings of esophageal obstruction. 

References 

• Globus pharyngeus: a review of its etiology, diagnosis and treatment. 
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