
Physiol-12B16 Briefly outline the differences between the pulmonary circulation 
and the systemic circulation. 
 
Background 
 
Pulmonary circulation refers to blood flow from right ventricle ! pulmonary arteries 
! lungs ! pulmonary veins ! left atrium 
 
Systemic circulation refers to blood flow from left atrial ! left ventricle ! systemic 
arteries/veins ! right atrium ! right ventricle 
 
Pulmonary and systemic circulations are in parallel with each other 
 
Differences 
 
 Systemic circulation Pulmonary circulation 
Anatomic   
Circuitry LA ! RV RV ! LA 
Vessels Thick walled vessels 

Aorta minimally distensible 
Thin walled vessels 
Pulmonary artery very distensible 

Innervation Vessels are extensively innervated 
by sympathetic nervous system 

Sympathetic innervation but minimal 
effect 

Blood volume 4.5 L 500 L 
Function   
 Delivers O2 to tissues 

Remove CO2/metabolites from 
tissues 
 
Deliver blood to organs ! various 
functions 

Oxygenate blood 
Excrete CO2 
 
Filtration, immune, reservoir, 
metabolic 

Haemodynamics   
Pressure (mmHg) systolic 120 

diastolic 80 
systolic 25 
diastolic 8 

Vascular resistance 10 ~ 20 Wood units 
800 ~ 1600 dyn•s/cm5 

~ 1 Wood units 
~ 80 dyn•s/cm5 

Effects of gravity Larger difference in pressure 
Head vs toe ≈ 120 mmHg difference 

Smaller difference in pressure 
Apex vs base ≈ 20 mmHg 

Summary High pressure high resistance Low pressure low resistance 
Regulation   
Main regulatory factor sympathetic tone 

local metabolic factors 
minimal sympathetic influence 
local chemical factors (esp O2 and 
CO2) 

Hypoxic response local vasodilation hypoxic pulmonary vasoconstriction 
Hypercapnic response local vasodilation local vasoconstriction 
Lung volume minimal effect pulmonary vascular resistance 

minimal at FRC, high at low and 
high lung volumes 

 
 
Examiner’s comments – 69 % of candidates passed this question. 
 
While both tabular and essay format are acceptable for this question, inadequate 
answers were more commonly found in the former. Better answers organized the 



main points into anatomical, haemodynamics, regulation and functional 
differences. 
 
Anatomical discussion should include an outline of the circuitries involved and the 
structure of the vessel walls.  
 
Haemodynamic differences should include pressures, vascular resistance, the effects 
of gravity, lung volume and increased pulmonary vascular pressure. 
 
Common errors included failing to appreciate that the heart is a demand pump that 
delivers blood into both circulations, using imprecise terms such as “right heart” or 
left heart” failing to consider anatomical crossovers, and that both circulations have 
arterial and venous compartments. 
 
Many candidates were under the impression that the lower pressures in the pulmonary 
circulation were dues to a weaker right ventricle or a lower hydrostatic pressure 
against which to pump, rather than due to a low pulmonary vascular resistance.  
 
Storage of oxygen is not a role of the pulmonary circulation. 
Examiners are unable to award marks to imprecise statements that fail to demonstrate 
understanding. 
 


