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1997a(2): Describe the gravity dependent processes that affect pulmonary 
blood flow. What changes take place when the pressure is increased in 
pulmonary vessels? 
General: Pulmonary blood flow is highly dependent on hydrostatic pressure. 

- Pulmonary circulation is a low pressure circuit – RV pressure (15mmHg) is 
sufficient to just pump blood to the apices of the upright lung. 

RV pressure = 15mmHg/LA pressure = 5 mmHg →ΔP = 10mmHg, (same ΔP 
vertically b/n base and apex in upright lung) 
The upright lung can be divided vertically into segments relating blood flow to 
arterial (PAP), venous (PVP) and alveolar (PA) pressures West Zones.  
Effects will change with posture, but are always present in vertically. 
West Zone 1 

- not present in the normal lung 
- Occurs when alveolar pressure (PA) is greater than alveolar pulmonary 

artery pressure (PAP) 
o Hypotension, PE, Hyperinflation of lung with PPV 

- Result: Nil flow of blood, ↑alevolar dead space 
West Zone 2 

- Present from the apex of the upright lung → 10cm above the level of the 
heart 

- Blood flow tends to ‘flutter’ (pulsatile flow) 
- PA > PAP → build up of hydrostatic pressure within the pulmonary artery 
- Results in transient PAP > PA → flow of blood through capillary 
- Behaves as a Starling Resistor Mechanism 
- Venous pressure is not a factor 

West Zone 3 
- 10cm above the heart → bases of upright lung 
- Effect of weight of lung ↓PA 
- Hydrostatic pressure is maximal (~25mmHg) 
- Therefore PAP > PVP 
- Blood flow is constant due to the maintenance of arterio-venous pressure 

gradient 
o Alveolar pressure is not a factor determining blood flow in this zone 

West Zone 4 
- Occurs when the weight of the lung (↑interstitial pressure) causes 

compression of extra-alveolar vessels → ↓flow 
↑Pressure in pulmonary vasculature 

- ↑PAP(L→R shunt ASD, VSD) 
o ↑blood flow Zone 2, ↑BF Zone 3 

- ↑PVP (↑LA pressure (LHF) 
o Nil effect on Zone 2 (independent of venous pressure), ↓BF/ 

↑transudate Zone 3 → Pulmonary oedema 
- ↑pressure results in: 

o Recruitment of closed capillaries 
o Distension of all vessels 

- Overall effect is to ↓Pulmonary vessel resistance 


