Outline of Lecture 07 (01-14 PA; Tuder)

Pulmonary Vascular Disease
Normal vascular morphology


- Pulmonary arteries accompany the airways down to the level of the terminal bronchioles; they are approximately the same size as the accompanying airways 1,2

- Vessels 3

- Large: >500 (m, prominent medial elastic layer, few interspersed SMC; elasticity allows large flows at low perfusion pressure, thus preventing alveolar edema 7


- Medium: 70-500 (m, prominent media of SMC with interspersed elastic fibers



- Small: <70 (m, no media or SMC 5, endothelium and pericytes present 6

- Veins and arteries are indistinguishable in the parenchyma 8
Classification of Pulmonary HTN

HTN is Pla > 25 mmHg 9 ;  mild/moderate Pla = 30-45 mmHg;  severe Pla > 45 mmHg 15

1.  Etiology: primary vs. secondary 10


- Primary: (idiopathic) primary pulmonary HTN (PPH) 11

- Secondary:  e.g. collagen vascular disease (scleroderma), congenital heart dz, liver dz, HIV infection, sarcoidosis, ILD, COPD, sickle cell dz 12; see also Lec 06


2.  Site: arterial vs. venous


Arterial:  may be primary or secondary to venous HTN 34


Venous (name says it all for histology in both cases 32,33)



Venoocclusive disease: most common venous HTN 14



Pulmonary capillary angiomatosis: rare

3.  Severity


- Important for deciding choice of treatment 16


-  Mild/moderate:  includes COPD, ILD, sleep apnea


- Severe:  results in death due to right heart failure 17; includes idiopathic, collagen vascular dz, HIV, congenital heart dz, sarcoidosis, mitral valve dz 25

4.  Morphologic 20


Endothelial and smooth muscle cells participate in intimal remodeling 18


Smooth muscle cells hypertrophy is a part of intimal and medial remodeling 19



In scleroderma there is SMC hyperplasia in vessels that normally lack SMCs




Intimal thickening is often present in pulmonary HTN but is not specific for it 4



Medial hypertrophy occurs in both mild/moderate and severe HTN 23


Atherosclerosis occurs in HTN but it is a nonspecific change 21,22


Endothelial cell proliferation (aka plexiform lesion) is specific for severe HTN 24
Genetics


- Familial form due to mutation in BMP-R2, which results in PPH in 20% of cases 26,27

- Genetic cause of plexiform lesions is a microsatellite mutation in TGF(-R2 and Bax, which results in endothelial cell genetic instability and dysfunction 28,29
Pulmonary embolization


- Very common (600k/yr) with mortality rate of 10-30% 30

- Pulmonary infarct occurs in 10-20% of cases, and heart failure plays a role in these cases 31

- Pulmonary HTN results if there is muscularization of vessels 31
