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CFD Analysis of Unsteady Flow in a Bypass-Grafted Artery
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It has been shown that intimal hyperplasia develops preferentially at the distal anastomosis of a bypass-grafted artery where

flow is disturbed and complex secondary and recirculation flows form.

Hence to elucidate the mechanism of localization of

intimal hyperplasia, we have studied pulsatile flow patterns through an anatomically realistic model of a bypass-grafted artery by a

computer aided simulation.

It was found that fluid elements originally located in the vicinity of the vessel wall at the proximal

anastomosis of the bypass-grafted artery travel all the way through the vessel close to the vessel wall and enter the toe and floor

regions of the distal anastomosis where wall shear stress is relatively low and intimal hyperplasia tends to develop.
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Fig.1 Photograph of a transparent bypass-grafted artery.
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Fig. 2 Time course of the change in distribution of wall shear
stress when the Reynolds number evaluated at the entrance, Re,
was oscillated periodically between 200 and 400 at a frequency of
2 Hz. (A; at Re =400, B; at Re =300, C; at Re =200 ).
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Fig. 3 Paths of the fluid elements placed at the entrance at the

maximum of the Re. Starting positions of the fluid elements: A;

near the central axis (r=1mm), B; near the vessel wall (r=2.1

mm).
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Fig. 4 Paths of the fluid elements that entered the toe (| ) and
floor ( 1) regions where intimal hyperplasia tend to develop.
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