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Abstract ! Cerebral aneurysm is a vascular discase characterized by bulging out of a segment of the artery, and the rupture of
a cercbral aneurysm causes high mortality and morbidity rate. Among the various factors influencing the formation of the
aneurysm, blood flow characteristics have been suspected as the important ecne, In order to clarify the hemodynamic factors
affecting aneurysm formation, bleod flow fields were measured using particle image velocitimeter in a carotid artery aneurysm
model. A 3-dimensional model was manufactured based on the CT images of a patient. In an internal carotid artery(ICA)
aneurysm model, high shear stresses were cbserved near the distal neck of the aneurysm and the copposite arterial sites. In
order to study the hemodynamic effects on the aneurysm formation. an ICA model without aneurysm was manufactured and
flow fields were measured. Blood impingement was cbserved at the outer wall of ICA during systole, and maintained during
early phase of diastole. Secondary flow ficlds were alse measured at the cross section of the site where the aneurysm formed.
A clockwise vortex rotating from outer wall to inner wall was observed. and high shear stress zones were distributed between
the cuter wail and wall along the 90 degree clockwise direction. Comparing the bleod flow characteristics and the sites where
the aneurysm formed, jet impingement points and high shear stress zone by the secondary flow coincide with locations where
the aneurysm formed. Therefore we suspect that the blood impingement and shear stress by secondary flow are hemodynamic
factors influencing aneurysm formation.
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Fig. 5. Velocity and Shear Rate Distributicn in the ICA Aneurvsm Model
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Fig. 6. Velacity and Shear Rate Distribution in the ICA under Pulsatile Flow. White lines in the figure show Streamlines
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