Outline of Lecture 06 (01-14 PP; Wiener)

Pulmonary Vascular Mechanics
Review of pulmonary circulation properties

- Lungs are a low pressure, high flow, low resistance circuit, which allows it to accept the same CO as the systemic circulation

- Normally, ( flow ( vascular distension & recruitment ( ( PVR ( maintain pressure drop


- PVR is lowest at FRC; ( vol. ( ( alveolar vessel res.; ( vol. ( ( extraalveolar vessel res.

- Review Zones 1,2,3
Pathogenesis of pulmonary HTN


Clinically measured as Ppa > 25 mmHg assuming normal CO at rest


Ppulm. artery = CO * resistance + Pleft atrium

Elevated Pla


Left heart failure


Elevated resistance (*)



Pulmonary veno-occlusive disease ( ( venous resistance



Pulmonary parenchyma




Passive increase in resistance





1.  ( capillary cross-X area:  lung resection (>60%), emphysema





2.  Capillary distortion or compression (( FRC):  ILDs, ARDS





3.  Hyperinflation (( FRC):  asthma, PEEP




Active increase in resistance


1.  Hypoxic vasoconstriction (*)

Normally prevents V/Q mismatch, e.g. due to COPD, altitude, hypoventilation (see Lec 01)




2.  Circulating vasoconstrictors: e.g. LTs, PGEs, cytokines





3.  Pulmonary artery obliteration/obstruction






Schistosomiasis: granulomatous rxn to eggs in pulm arterioles





Pulmonary thromboembolism





Fat/air/amniotic fluid/tumors/foreign body occlusion





4.  Primary (idiopathic) pulmonary HTN (PPH)






Smooth mm hyperplasia; presents w/ dyspnea in young ♀




5.  Collagen vascular diseases: eg. scleroderma, RA, SLE, polymyositis


Increased pulmonary blood flow



Chronic ( vascular remodeling



Congenital heart disease w/ L-to-R shunt

Consequences of pulmonary HTN

Acute (eg in thromboembolism)


( acute right heart failure ( symp compensation usually not adequate

Chronic

compensation via ( venous return ( ( RA pressure ( RA hypertrophy ( eventual right heart failure (aka cor pulmonale)  [Sect 3/Lec 23]

Reduced diffusing capacity


Vascular obstruction/obliteration ( ( capillary blood ( diffusion defect & ( dead space

Treatment: unload the RV


Oxygen if hypoxic


Anticoagulation


Vasodilate the pulmonary vasculature


Lung transplant
