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Numerical simulation of blood flow in image-based cerebral
aneurysms

WANG Sheng-zhang', CHEN Jia-liang', LU Gang®, ZHANG Xao-long®.(1. Department of
Mechanics and Engineering Science, Fudan University, Shanghai 200433, China; 2. Center of Interventional
Therapy, Huashan Hospital Affiliated Fudan University, Shanghai 200040, China)

Abstract: Objective Simulate the blood flow numerically in patient-specific cerebral aneurysms and help as-
sessing the risks of rupture and reoccurrence of cerebral aneurysms in clinic. Method Geometrical models
were constructed from three-dimensional rotational angiography data, Herschel-Bulkley non-Newtonian fluid
model was chosen for the blood, and the commercial CFD software was employed to simulate the blood flow
in the two patient-specific computational models. Result The streamlines, the velocity fields in important
cross sections, the wall shear stress distribution and total pressure distribution on the aneurysmal wall were
obtained. Furthermore, the graphs of wall shear stress and total pressure, at 20 points of the neck and top of
each aneurysm respectively, at systolic time, were plotted. Conclusions Hemodynamic factors play important
roles in the growth and rupture of cerebral aneurysms and patient-specific CFD simulation of blood flow in
cerebral aneurysm can make a contribution in studying the hemodynamics in cerebral aneurysms. Distribu-
tion of wall shear stress is different from that of unsteady index of wall shear stress at the neck of the aneu-
rysm, and the relationship between the oscillation of wall shear stress and the risks of rupture and reoccur-
rence of the aneurysm should be studied.
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Fig.13 UIS (a) and UIP (b) at 20 points of the neck of CA2
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