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Clinical application of the swirling flow mechanism in arterial pros-
theses and bypasses

LIU Xiao, SUN An-giang, ZHAN Fan, CHEN Zeng-sheng, DENG Xiao-yan(Key Laborato-
ry for Biomechanics and Mechanobiology of Ministry of Education, School of Biological Science and Medical En-
gineering, Beihang University, Beifing 100191, China)

Abstract. Objective To apply the swirling flow mechanism to the design of arterial prostheses with small diame-
ters and the arterial bypass surgery to resolve the acute thrombus in small diameter prostheses after implantation,
and lessen the restenosis of bypassed arteries due to the formation of internal hyperplasia. Method The compu-
tational fluid dynamics (CFD) method was used to investigate the flow field and wall shear stress distribution of a
new graft, an S-type bypass and an axis deviated arterial bypass, which all had the swirling flow. In addition, the
platelet adhesion under swirling flow and internal hyperplasia in S-type bypass were measured. Results The
swirling flow can apparently enhance the wall shear stress (WSS) and suppress the platelet adhesion and inter-
nal hyperplasia. Conclusions The swirling flow can significantly improve the flow field in arterial graft and bypass
to inhibit the acute thrombus in small diameter prostheses and internal hyperplasia after bypass surgery.
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Fig.1 Plots of area-averaged WSS distribution
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Fig.2 Plot of area-weighted average of helicity along the distance
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Fig.3 Plots of platelet adhesion density
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Fig.4 Schematic diagrams of four different bypass models (a: 30°;b: 45°;c. 60°;d. S-type bypass)
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