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2005b(9): Describe the gravity dependent processes which affect 
pulmonary blood flow. What changes take place when the pressure 
increases in the pulmonary vessels? 
General: Pulmonary vessels receive all of CO 
Gravity Dependent Processes 

- Pulmonary circuit is a low pressure circuit: pressure drop of ~10mmHg 
from RV (15mmHg) to LA (5mmHg) 

o PAP is just sufficient to raise blood to top of lung 
- Blood flow in upright lung varies due to gravity effect (hydrostatic P) 

o Gradient ~2/3 above 1/3 below level of RV 
- Lung divided into vertically into 4 zones (West Zones) 

West Zone 1 
- Not present in normal lung → Hypotension / PE / PPV 
- Blood hydrostatic pressure is minimal 

o Arterial pressure (PAP) < alveolar pressure (AlvP) 
- Result: alveolar capillaries are closed 

o No perfusion to apical zones 
 High V/Q ratio = dead space 

West Zone 2 
- Normal lung: Apex → 10cm above heart level 
- PAP > AlvP > venous P (PVP) 
- Result: fluttering open of capillaries 

o No flow → ↑hydrostatic P → PAP > AlvP → capillary opens → flow 
→ ↓hydrostatic P ° to flow → PAP < AlvP → capillary closes 

- Starling Resistor Effect is in action in this zone 
o Result: Limitation of blood flow in ‘waterfall’ effect 

West Zone 3 
- 10cm above level of heart → Base of lungs 
- PAP > PVP > AlvP 

o PAP > PVP 
o Flow dependent on ΔPa-v 

- Result: capillaries remain open independent of respiratory cycle 
o ↑perfusion of bases 
o Low V/Q ratio 
o Contributes to venous admixture 

West Zone 4 
- Extra-alveolar capillaries compressed by weight of lung tissue in upright 

lung → especially when ventilating at low lung volumes (↑atelectasis) 
- Non-perfused 

Effect of ↑P in pulmonary vessels 
- Pulmonary circulation is low pressure circuit 
- ↑pressure 2° ↑PAP / PVP (LA) pressure 
- Response in pulmonary vasculature is: 

o Recruitment of closed capillaries 
o Distension (↑caliber) of vessels 

- Net effect = ↓pressure of pulmonary circulation 


