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Hemodynamics analysis of vertebral artery ostium stenosis treated
with stent implantation undergoing different protrusion distances

NIU Jing', DAI Xuan’, QIAO Ai-ke', JIAO Li-qun' (1. The College of Life Science and
Bioengineering, Beijing University of Technology, Beijing 100124, China; 2. Xuan Wu Hospital affiliated to Cap-
ital Medical University, Beijing 100053, China)

Abstract: Objective To investigate the influence of different protrusion distance of stent strut into the subclavian
artery on local hemodynamics of the vertebral artery (VA) ostium. Methods Five models of the VA were estab-
lished. Model 1 was without stent implantation, Model 2 to 5 was with stent protruding into the subclavian artery
for0, 1, 2, 3 mm, respectively. Computational fluid dynamics analysis was performed to study the differences of
hemodynamics in these models. Results After stent implantation, the wall shear stress and the blood flow veloc-
ity at the stent segment in the Model 2 was reduced by 85.33% and 35.36% , respectively. The phenomenon of
swirling flow disappeared. For models with different protrusion distance, the maximum difference of wall shear
stress of VA was 0.76% , and the maximum difference of blood flow velocity is 0.45%. Conclusions Stent im-
plantation can improve the hemodynamics of vertebral artery ostium stenosis, while the protrusion distance of
stent strut has no obvious influence on the blood flow velocity and wall shear stress.
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Fig.1 The model of stent and vertebral artery
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Fig.2 Distributions of the flow velocity
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Fig.3 Swirling flow at the vertebral artery inlet
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Tab.1 Average blood flow velocity in different models

RER MEBIRKA IR RE Pe7s BOR S e s iy 171 Akl

1 1.130 4 2.809 1 1.5329
2 1.186 2 0.993 2 1.578 0
3 1.009 9 0.938 9 1.716 6
4 1.141 1 0.8315 1.3590
5 1.1290 0.884 8 1.670 6
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Fig.4 Distributions of the wall shear stress
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