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2002a(4)/2000a(3): What is the normal value for PVR? Outline the 
physiological factors that influence PVR 
Pulmonary vascular resistance (PVR) is the resistance of the vasculature within 
the pulmonary circulation.  

- Typically a low resistance circuit (1/10th SVR) 
- The only vascular bed in the body that receives all of the CO 

PVR  = 2 mmHg/l/min (Wood units) 
 100 dyne/s/cm5 
Resistance is related to pressure and flow such that 

PVR = ΔPa-v x 80 where, PVR = pulmonary vascular resistance 
       Q    ΔPa-v = Pressure change, and 

Units = mmHg / L / min   Q = Flow (CO) 
Anatomically bound by the exit of the right ventricle (RV) and entrance into left 
atrium (LA) 

o Pressure at RV = 15mmHg 
o Pressure at LA = 5mmHg 

- Pressure drop (ΔP) along pulmonary circulation ~10mmHg 
o Hydrostatic pressure is important part of flow of blood within the 

pulmonary capillaries 
- Pulmonary vascular impedance is a much better measured than PVR 2° to 

continuous pulsatile flow (low inductance of circulation compared with 
systemic arteries/arterioles) 

Physiological Factors influencing PVR 
Hagan-Poissiuelle equation for resistance 

R = 8ηl where η = viscosity, l = length of tube, r = radius 
   πr4 
Blood Flow 
Flow is predominantly laminar, thus obeys the Hagan-Poiseulle principle 

- ↑ flow (↑RV pressure) 
- ↑ LA pressure  

o Both ↑recruitment of capillaries and distension of vessels → ↓PVR 
Blood Viscosity 
Therefore, changes to blood viscosity will alter resistance(↑/↓ Hct) 
Tube length 

- not alterable in the intact lung 
Vessel Radius 
Radius of vessels: depends on balance b/n effect on 
alveolar and extra-alveolar vessels 
Lung Volumes 

- At low lung vol (<FRC) → ↓radial traction on extra-
alveolar vessels → ↓radius → ↑PVR 

- Progressively ↑lung vol → ↑radial traction on extra-alveolar vessels → 
↓PVR 

- FRC (functional residual capacity) is the vol at which PVR is min 
- With ↑lung vol → ↑alveolar vol → compression of juxta-alveolar vessels → 

↓radius → ↑PVR 
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West Zones 
- West Zone 1: Not in normal lung 
- West Zone 2: Starling Resistor mechanism, intermittent flow dependent on 

gradient b/n Pa and PA 
- West Zone 3: Continuous flow → dependent on ΔP 
- West Zone 4: Poorly inflated lung → ↑pressure on extra-alveolar vessels 

→ ↓calibre → ↑PVR 
Autoregulation 

- Intrinsic 
o HPV → mediated by tonic NO removal 

- Extrinsic 
o SNS → constrict → mobilize blood reservoir 

Miscellaneous 
- Mediators 

o Constrict: 5HT, PG 
o Dilates: Prostacyclin, ?histamine 

- Drugs 
o Constrict: PG, inotropes 
o Dilate: NO, milronone, sildenafil 


