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Identification of hemodynamics risk factors for the rupture of cerebral
aneurysms
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The purpose of this study was to clarify the hemodynamic factors involved in

cerebral aneurysm enlargement. Numerical analysis of blood flow was performed on a realistic
geometrical model created from pre-enlargement CT image data of enlarged cases and CT image data of
non-enlarged cases, and various hemodynamic parameters were compared. Hemodynamic quantities before
and after enlargement in the enlarged cases were also compared. The results showed that "high wall
shear stress + strong disturbance” similar to that at the time of aneurysm initiation may occur in
the neck region at the time of aneurysm enlargement. The results also suggested that the hemodynamic
environment is completely different between aneurysm enlargement and rupture. The switch in the

hemodynamic environment may be the point of divergence between a "stabilizing aneurysm” and a "
rupturing aneurysm”
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TAWSS (time-averaged wall shear stress)

TAWSSG (time-averaged wall shear stress gradient)

OSI (oscillatory shear index)

GON (gradient oscillatory number)

transWSS (transverse wall shear stress)

NtransWSS (normalized transverse wall shear stress)
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