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Hemodynamic simulation of vertebral artery stenosis treated by
stents with different links

ZHANG Zhan-zhu'®, QIAO Ai-ke'*, FU Wen-yu'®*(1. a. College of Life Science and Bio-engineer-
ing, b. College of Architecuture and Civil Engineering, Beijing University of Technology, Beijing 100124, China;
2. College of Mechanical and Electrical Engineering, Beijing Union University, Beijing 100020, China)

Abstract: Objective To investigate the hemodynamic effect of stents with different types of links on treating ver-
tebral artery stenosis, and provide scientific guidelines for the design of stent structure and the clinical procedure
of stent intervention. Methods Models of vertebral artery with stenosis and three kinds of stents with different
types of links (they were named as L-stent, V-stent and S-stent, respectively, according to the shape of links)
were constructed by using Pro/Engineering. Based on the simulation results of the expansion of these stents in
the stenotic vertebral artery, three finite element models of the stented vertebral artery were established for fluid
flow analysis. Hemodynamic simulation was performed for the three models using ANSYS-CFX. Results Com-
pared with V-link and S-link stent, L-link stent caused smaller area of low wall shear stress distributions and smal-
ler blood stagnation area. Conclusions With better hemodynamic effect, L-stent can potentially reduce the pos-
sibility of in-stent restenosis and provide scientific references for the choice of stent, the design of stent structure
and surgical planning of stent intervention.

Key words: Arterial stenosis; Endovascular stent; Numerical simulation; Hemodynamics; Computational fluid
dynamics
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Fig.1 Models of the vertebral artery and stents (a) Vertebral artery, (b) L-stent, (c) V-stent, (d) S-stent
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