
A 31-year-old woman has been experiencing exertional shortness of breath and chest tightness over 

the last several months. She was previously able to run several miles at a time but now is limited by 

the symptoms. The patient weighs 60 kg (132.3 lb) and is 162.5 cm (5' 4") tall; BMI is 22. 7 kg/m2 • 

Respirations are 22/min. Physical examination shows a right ventricular heave on chest palpation 

and bilateral pitting edema of the ankles. ECG reveals evidence of right ventricular hypertrophy. 

Which of the following is the most likely cause of this patient's condition? 

O A.Alveolar hyaline membrane formation (10%) 

O B.Enlarged airspaces distal to terminal bronchiole (2%) 

✓O C.Pulmonary endothelial dysfunction (75%) 

O D.Right coronary artery narrowing (2%) 

O E. Thinned tunica media of the pulmonary arteries (9%) 

Omitted 
Correct answer 

C 

Explanation 

I 1,1 75% 
L!!!!. Answered correctly 

(i'\ 24 secs 
\..::J TimeSpent 

Pathogenesis of pulmonary arterial hypertension 

©UWOltd 

Muscularization 
of small arteries 

Medial hypertrophy 
& intimal hyperplasia 

Intimal fibrosis 
{onion skinning) 

Formation of capillary tufts 
(plexiform lesion) 

10/02/2020 
• Last Updated 

This patient with progressive exertional dyspnea and chest tightness likely has pulmonary arterial 

hypertension (PAH). PAH is more common in women than men and is often hereditary (eg, due to 

BMPR2 mutation). It may also occur sporadically or in the setting of connective tissue disease or 

HIV infection. The pathogenesis involves thickening of the smooth muscle medial layer and 

hyperplasia of the intimal layer of small pulmonary arteries and arterioles. Progressive intimal 

fibrosis takes place in a concentric, "onion skin" form with eventual development of plexiform 

lesions. Vascular resistance in the pulmonary arterial system is markedly increased, leading to 

elevated pulmonary arterial pressure. 

To compensate for elevated pulmonary arterial pressure, right ventricular hypertrophy develops, 

often evidenced by right ventricular heave (detected by left parasternal lift) on physical 

examination. Over time, right-sided heart failure can occur with jugular venous distension, 

hepatomegaly, and peripheral edema. 

(Choice A) Alveolar hyaline membrane formation occurs in acute respiratory distress syndrome, 

which typically occurs in the setting of acute illness (eg, sepsis, acute pancreatitis) and would not 

explain this patient's chronic symptoms over several months. 

(Choice B) Although chronic hypoxia due to severe chronic obstructive pulmonary disease is a 

known cause of pulmonary hypertension, PAH is more likely in this young woman. 

(Choice D) Right coronary artery narrowing (eg, atherosclerosis) can lead to angina or myocardial 

infarction. Although angina could also present with progressive exertional dyspnea and chest 

tightness, it would not explain this patient's right ventricular hypertrophy. 

(Choice E) Pulmonary hypertension involves thickening (rather than thinning) of the endothelium, 

smooth muscle, and intimal cells in conjunction with concentric, laminar intimal fibrosis. 

Educational objective: 

Pulmonary arterial hypertension results from pulmonary arterial endothelial dysfunction. The small 

pulmonary arteries and arterioles undergo hypertrophy of the smooth muscle medial layer and 

hyperplasia of the intimal layer, followed by progressive intimal fibrosis with eventual development of 

plexiform lesions. Pulmonary vascular resistance is increased with a consequent increase in 

pulmonary arterial pressure. 
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