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Blood Flow Dynamics in Patient-Specific Circle of Willis Model with
Severe Internal Carotid Artery Stenosis

CHEN Zhen', YUAN Qi'. ZHU Guangyu'» LIU Weiyang' . YANG Jian?
(1. School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. Medical College,
Xi'an Jiaotong University, Xi'an 710061, China)

Abstract: Focusing the capacity of the circle of Willis(CoW) and the cerebral hemodynamic chan-
ges before and after clamping internal carotid artery (ICA) during carotid endarterectomy
(CEA), a 3D computational model was developed combining patient-specific CT images with
CAD software. A series of different axisymmetric stenosis were artificially inserted in right inter-
nal carotid artery (RICA). Non-Newtonian blood flow in CoW was simulated under steady flow
condition by ANSYS-CFX. The results show that cerebral blood flow gets redistributed as the
degree of stenosis is greater than 50%. Collateral flow in anterior communicating artery (ACoA)
is much more important than that in posterior communicating artery (PCoA). As cerebral blood
flow (CBF) is proportional to blood pressure, raising blood pressure facilitates improving the cer-
ebral blood supply efficiently during the CEA operation. However, while ACoA missing, the
blood supply can not be simply maintained by raising blood pressure, a shunt is necessary.

Keywords: circle of Willis; arterial stenosis; 3D reconstruction; blood dynamics
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