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2002b(9)/1996a(3): Draw a pressure-volume loop of the left ventricle in a 
healthy adult and state the normal pressures and volumes. Outline the 
information that can be obtained and how the loop is made 
A: End-systolic volume ~50ml, pressure 
~close to zero 

- Volume of blood remaining after 
closure of the aortic valve, before 
opening of mitral valve 

AB: Ventricular filling (diastole) 
- Opening of the mitral valve and filling 

of the left ventricle 
- ~70ml added 
- Very little change in pressure as LV is 

easy to fill in physiological range 
- ↑steepness of curve >130ml as it 

becomes over-stretched 
BC: Isovolumetric contraction, rapid 
↑pressure (beginning of systole) 

- Both mitral and aortic valves are 
closed 

- ↑pressure within the left ventricle until > aortic root pressure ~80mmHg 
C: End point of isovolumetric contraction → opening of aortic valve 
C-D: Ejection phase (systole) 

- Opening of the aortic valve allows movement of blood from the LV into the 
aorta resulting in a rapid ↓vol 

- Movement of ~70ml blood (Stroke volume) 
D: LV pressure < aortic root pressure → closure of aortic valve 
D-A: Isovolumetric relaxation, rapid drop in LV pressure 

- Both aortic and mitral valves are closed 
- Relaxation of LV mm → ↓pressure with no change in volume 
- When ~LA pressure ~5mmHg → mitral valve opens (A) 

Information that can be obtained 
Stroke Volume: Difference b/n x-intercepts AD and CB 

- ~70ml 
Ejection Fraction: Amount ejected during systole as a proportion of total vol in LV 

- 70/120 = 0.58 (Normal 0.55-0.65) 
Peak pressure (x) ~120mmHg 

- Maximal pressure achieved during systole 
LVEDV: volume of blood in chamber at end of diastole 

- Measured as the x-intercept of B  
- Measure of preload 

Elastance ΔP/ΔV ‘stiffness’ of ventricle 
- The change in pressure per unit volume change 

o Inverse of compliance (‘distensibility’) 
- Measured as the gradient of slope of AB for any given volume 

o Largely flat at physiological vols → rapid ↑ >130ml 
Afterload 

- Measured as the gradient of the line from LVEDV to point D 
- Line is parallel b/n loops that have same afterload 
- ↑steepness of line → ↑afterload 
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Contractility 
- Measured by the gradient of the slope of the end-systolic pressure-volume 

line = gradient of y-D 
- With ↑contractility → ↑steepness of slope 

Cardiac Work 
- Area within the curve = External work done by LV during cardiac cycle 

o Units = Nm 
- Area below line AB = Diastolic work 

o Work done by blood to stretch heart (actually is the stored energy 
within the heart mm from the previous cardiac cycle) 

- Area D-y-A = potential energy stored during isovolumetric contraction → 
released as heat during diastole 


