

PULMONARY BLOOD FLOW

Physiologic anatomy of pulmonary circulation

high flow (5L/min), low pressure (15 mmHg), low resistance (1-2 mmHg/L/min) circuit

pulmonary artery extends only 5 cm above RV before dividing.  Vessels are thin-walled, distensible – can accommodate most of stroke volume of RV.

pulmonary capillaries form a dense network in alveolar walls – air spaces are nearly completely surrounded by flowing blood.  (large surface area for gas exchange, short air-blood barrier)

small pulmonary veins collect oxygenated blood from capillaries, run between lobules, form four large pulmonary veins
Pressures in pulmonary circulation

pulmonary artery 

systolic pressure averages 25 mmHg, diastolic pressure averages 8 mmHg, 

mean pulmonary arterial pressure is 15 mmHg

distribution of blood in lung is not complex – only need enough pressure to lift blood to top of lung

work required of RV is much less than LV (  RV is less muscular than LV

pulmonary capillary pressure is estimated using flow-directed pulmonary artery (Swan-Ganz) catheter to measure back pressure from LA.  Normal “pulmonary capillary wedge pressure” (PCWP) = 5 mmHg.   [helps determine LA filling pressure (would be elevated with stenotic mitral valve, left-sided congestive heart failure)]

pulmonary capillaries are surrounded by gas – subjected to pressure shifts occurring within alveolar spaces during ventilation.  Swings in alveolar pressure may affect flow pressure in caps.


if alveolar pressure is higher than pressure in capillary, it will collapse


pressure difference between inside, outside of vessel = transmural pressure
larger pulmonary arteries, veins (“extra-alveolar”) are subjected to much lower pressures than alveolar (smaller) vessels – pulled open as lung expands on inspiration

pulmonary vascular resistance (PVR) =  input pressure – output pressure







blood flow

PVR is about one-tenth that of systemic circulation (1.7 mmHg/L/min).  Resistance doesn’t need to be so high since there is no demand to regulate blood flow to various vascular beds/organs.

Lungs have mechanisms to keep pressures low.  With exercise, Q through lungs increases several fold, but pressure doesn’t rise because PVR decreases (via recruitment and distension of airways)

as lung inflates, alveolar, extra-alveolar vessels are stretched.

Blood volume of lungs

normal blood volume of lungs is 450 ml (70ml in capillaries)

pulmonary vessels act as reservoir, accommodate up to twice as much blood volume.

volume of blood in lungs varies with intrathoracic p. – high intrathoracic pressure expels blood from lungs; LV failure causes pooling of blood in lungs ( rise in pulmonary p.

Factors affecting vascular resistance

Passive changes in vascular resistance


pulmonary arterial pressure (PAP) increase (  PVR decreases


LA pressure increases  (  PVR decreases


blood volume increases  (  PVR decreases


transpulmonary pressure increases  (  PVR increases

Active changes in vascular resistance – vessels are reactive because of smooth muscle in walls

Vasoconstriction:


alveolar hypoxia – most potent stimulus causing vasoconstriction (adaptive mechanism to match best ventilation with best perfusion)  PVR increases

acidemia – PVR increases


humoral substances – histamine, prostaglandin F2a

Vasodilation:


humoral substances – ACh, prostaglandin E1, nitric oxide, bradykinin
**ANS stimulation has no effect on human PVR

Additional functions of pulmonary circulation


blood volume storage – change from standing to lying posture


filtration – stray blood clots

metabolic – 
biologic activation (angiotensin I to II by ACE), 
inactivation (bradykinin, serotonin, PGE1, PGE2, PGF2α)

