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Table. Average Wall Shear Stress during One Cardi-
ac Cycle

Portion Wall shear stress
Vessel 2.86+/—0.78%
Aneurysm 1.93+/—0.54% %
The apex of the spiral low 1.08 +/—0.408%

#: There is statistical significant difference in aver-
age wall shear stress between vessels and aneu-
rysms (P<0.05).

$ : There is statistical significant difference in aver-
age wall shear stress between aneurysms and the
apex of the spiral flows (P <0.01).

Unit of wall shear stress is Pa.

Comparison is made by Mann-Whitney U-test.
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We calculated iz vivo wall shear stress (WSS) and streamlines of intracranial aneurysms and ana-
lyzed the relationships between the hemodynamics and WSS of the aneurysms using time-resolved
three-dimensional (3D) phase-contrast magnetic resonance (MR) imaging (4D-Flow) and in-house
software. We studied 10 subjects with 11 aneurysms. 4D-flow was performed using a 1.5T GE MR
scanner with head coil. 3D time-of-flight (TOF) MR angiography was performed for geometric infor-
mation. The software calculated the WSS based on interpolated shearing velocity using the data set
obtained by 4D-flow near the wall and provided us with 3D streamlines. We acquired 3D streamlines
and WSS distribution maps in arbitrary directions during the cardiac phase for all intracranial
aneurysms, and each intracranial aneurysm in this study had at least one spiral flow. We noted lower
WSS with lower flow velocities at the apex of the spiral flow.
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