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NUMERICAL ANALYSIS FOR THE EFFECT OF BLOOD FLOW RATE AND BIFURCATION ANGLE ON
THE LOCATION OF ANTERIOR CIRCULATION ANEURYSM AND THE CHANGE OF BLOOD FLOW
CHARACTERISTICS AFTER ANEURYSM FORMATION

S.Y. Kim, K.C. Ro and H.S. Ryou

Cerebral aneurysm mostly occurs at a bifurcation of the circle of Willis. When the cerebral aneurysm is
ruptured, a disease like subarachnoid hemorrhage and stroke is caused and this can be even deadly for patients.
Generally it is known that causes of the intracranial aneurysm are a congenital deformity of the artery and pressure
or shear stress from the blood flow. A blood flow pattern and the geometry of the blood vessel are important
factors for the aneurysm formation. Research for several hemodynamic indices has been performed and these indices
can be used for the prediction of aneurysm initiation and rupture. Therefore, the numerical analysis was performed
for hemodynamic characteristics of the blood flow through the cerebral artery applying the various bifurcation angle
and flow rate ratio. We analyze the flow characteristics using indices from the results of the numerical simulation.
In addition, to investigate the flow pattern in the aneurysm according to the bifurcation angle and the flow rate
ratio, we performed the numerical simulation on the supposition that the aneurysm occurs.
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Table 1 Cases of Numerical Simulation

Flow Rate Ratio
Case I-A angle
(ACA:MCA)
N-1 40.8°
N-2, A-2 57.3° 0.15:0.85
N-3 73.8°
N4, A4 40.8°
N-5, A-5 57.3° 0.25:0.75
N-6, A-6 73.8°
N-7 40.8°
N-8, A-8 57.3° 0.5:0.5
N-9 73.8°
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Fig.1 Schematic Geometry of a Blood Vessel
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Fig.3 Pulsatile Velocity Profile
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Fig.4 AWSS Distribution of Normal Blood Vessel
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Fig.5 AWSS Distribution of Arterial Aneurysm
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Fig. 6 Velocity Distribution at Iso-surface for the Constant I-A
angle
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Fig.8 OSI Distribution for the Constant I-A angle
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