Pulmonary Vascular Disease and Pulmonary HTN
Pulmonary vasculature travels parallel and in proximity to airways.  Embryologically, the arterial 
endothelial cells invade the mesenchyme and trace along branches of the airway.
As the pulmonary artery tapers, the medial layer thins out, and is eventually made up only of 
pericytes and connective tissue.  Pulmonary artery tone is thus restricted to muscular 
arteries (which constrict due to hypoxia).
Pulmonary artery HTN (PAH) is defined as a mean pulmonary artery pressure >25 mmHg at rest.  Severe PAH is defined as a mean pulmonary artery pressure >45 mmHg at rest.
**PAH can be idiopathic or secondary to other conditions (HIV, scleroderma, L-to-R shunting, 
sarcoidosis, sickle cell disease, sleep apnea, mitral valve disease, pulmonary embolus).

PAH can be pre-capillary or post-capillary (venocclusive disease or left heart failure, especially 
mitral valve disease).  If it is of post-capillary origin, pressure builds up on the arterial 
side and eventually in the right heart.  Right ventricular failure is what kills patients.
Scleroderma is a major cause of severe PAH.  Vascular remodeling will include thickening of 
the smooth muscle intima and the media, to the point of vessel occlusion.

Pathologic Features of PAH
PAH has few distinctive pathological features.  Most patients present already in severe PAH with 
signs of right heart failure (elevated JVP, hepatomegaly).
One sign is that pulmonary arteries undergo remodeling in which large pulmonary arteries 
develop intimal thickening and foam cells, exactly like atherosclerosis.  

--Smooth muscle remodeling occurs in mild to severe PAH.
--Endothelial remodeling (“glomeruloid growth” or “plexiform lesion”) is only seen in severe PAH.

PAH begins as a dysfunction of pulmonary artery endothelium (cell proliferation, decreased 
synthesis of NO and prostacyclin, over-production of endothelin).  Later, thickening of 
the intima and media close off arteries.
Post-capillary PAH is usually caused by left heart failure or mitral valve disease.  Pathological 
signs of post-capillary PAH include capillary distention and smooth muscle remodeling.
Genetic Basis of PAH
BMPR-2 mutations seem to predispose to PAH.  The mutation has incomplete penetrance.

50% of families with idiopathic PAH have a BMPR-2 mutation.
