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MODEL OF THE CIRCULATION

Model of the circulation
All major regions of the circulation, in 

silico, anatomically realistic 
including  heart model

70 yr old male, 75kg, 175cm

396 segments, 5359 nodes, 
188 junctions

Stiffness of aorta: 4.66 m/s  
Stiffness of stent graft: 15 m/s 

MODEL VALIDATION

RESULTS
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PHYSIOLOGY

Ventriculo-arterial (VA) Coupling

VA coupling (Ea/Ees) associated with optimum 
ventricular efficiency is 0.5

When required, VA coupling (Ea/Ees) can increase 
to 1 to maintain cardiac function

VA un-coupling can occur when Ea/Ees >1, which 
then results in compromised cardiac function

If Ees is already low (HF, age, IHD) then a small 
increase in Ea can lead to VA uncoupling

V entricular 
elastance: Ees

Arterial elastance: Ea

Conclusion

• We have developed a validated model of the circulation and assessed the 
effect of endovascular stent graft placement in realistic clinical scenarios

• Shown a reduction in compliance in the stented segment with associated 
changes in pressure and flow in adjacent aortic segments and the aortic 
branches

• No significant changes were seen in cardiac output and coronary artery 
blood flow following endovascular stent graft placement 

• Further studies are needed to evaluate the effect in individuals with different 
baseline characteristics  


