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Abstract: In view of the phenomenon of cerebral tissue ischemia after vertebral atherosclerosis, hemodynamic response
under the condition of vascular stenosis and blood pressure changes was investigated. Based on the CTA image data,a
unilateral vertebral artery stenosis model was constructed by using the reverse method, and the simulation of two-way fluid-
solid coupling between vertebral artery wall and blood flow was carried out to observe the changes of blood flow vector
velocity and vascular wall shear stress. The effectiveness of the vertebra-basilar finite element model was verified by
comparing it with the flow velocity before and after clinical vertebral artery stenosis operation. The results showed that with
the increase of blood pressure, the wall shear stress in the area with aneurysm at the top of the basilar artery decreased
locally, the flow velocity of the vertebral artery on the narrow side decreased, the flow velocity of the vertebral artery on the
healthy side increased, and the overall flow velocity of the basilar artery increased, exacerbating the impact of blood on the
aneurysm. The results lay a foundation for further studies on the hemodynamic response mechanism of the vertebrobasilar
atherosclerosis model and provide a theoretical basis for the operation of vertebrobasilar artery vasodilation.
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Fig.1 Intracranial vertebral artery stenosis model
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