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Bypass-grafts are oftentimes used in surgical procedures to divert blood around narrowed
or clogged parts of an artery. The resulting diverted blood flow is crucial to the success
of the operation as it may lead to undesirable peculiarities that can damage the graft or
the blood itself. However, an a priori prediction of damaging hemodynamics factors due
to the unnatural flow is significantly difficult to make in vitro or in vivo conditions. To
this extent, a large amount of computational studies have been conducted to investigate
the potential success of graft implementation depending on a variety of parameters such
as the shape of the connecting cuff, the boundary flow conditions and the elasticity of the
walls, see e.g. [1]. As regards the latter, it has been shown that between a flow simu-
lation through rigid material and a coupled fluid-structure interaction (FSI) simulation,
differences of up to 50% of the wall shear-stress (WSS) magnitude may occur [2].

This work presents numerical results on grafts with different cuff sizes for a variety of
physiological boundary flow conditions. Results of WSS, oscillating shear index (OSI)
and hemolysis are obtained for both rigid walls, through classical CFD simulations, and
elastic walls, through FSI ones. Special interest is given to the prediction of hemolysis
induction [3], as it is often neglected in similar studies. The influence of cuff shape and
boundary conditions is investigated and discussed in the context of elastic or rigid walls
to enhance our understanding of their overall effect in the surgical procedure.
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