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ABSTRACT

Aortic elasticity creates a Windkessel effect. That is, aortas distend following ejection of blood from the left
ventricle (LV) during systole, and then recoil after aortic valve closure. This feature of ventricular-arterial
coupling blunts peak blood pressure and flow waves providing a cushioning effect that protects the heart from
pressure injury. In addition, the Windkessel effect helps move blood distally through the coronary arteries and
periphery during cardiac relaxation. Commercial aortic stent-grafts are made of stiff materials that artificially
stiffen the aorta and diminish the Windkessel effect. This may affect the heart and lead to off-target adverse
remodeling of the aorta. In this presentation we will look into the role of the aortic biomechanics on cardiac
function, and describe the consequences of Windkessel reduction due to implantation of stiff stent-grafts. We
will also propose several computational and manufacturing approaches to develop better aortic devices that
would preserve optimal ventricular-arterial coupling.
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