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Figure 10 M-SPhyR Circulation System.
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. 0) MRA images

2) Extraction of medial axis

3) Construction of
cross sections

4)Construction of surfaces

Figure 200 Process of patient-specific modeling.

Oo000bDOO00ob0oO0B-spline00O000O0OOOO
gooooooooooobooobobobooooboboo
00000000000 bO00oOoOOdB-splined 00O
goooooooooobobboboobooooooooao

gooboaoo

gooooooooooooooooooooooo
000000oooO0o0o0oooOoO0oooooooooon
000000oooO0o0o0oooOoO0oooooooooon
oooOoOoOMC-BFlowDO OO OOOOooooooo
gooooooooooooooooooooooo
gooooooooooooooooooooooo
Navier-StokesD 0 0 0 OO0

O0o0ooOoOooooooMe-blASOOOoooono
0000000000000 O O Navier-StokesD O O

[0 DSD/SSTI deforming-spacial-domain/stabilized space-

time[J O O O O ALE arbitrary Lagrangian Eulerian(] O
gooobobobobooobobobobooobooo
gooobobobobooobobobobooobooo
ooooOooOoooooooooooooooooo
ooooOooOoooooooooooooooooo
ooooOooOoooooooooooooooooo
gooobobobobooobobobobooobooo

0000 Vol. 46, 2006

Figure 30 Surface model and medial axis of the
cerebral arterial circle of Willis.
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Figure 50 Analysis model and mesh configuration.
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Figure 40 Wall shear stress
distribution in the circle of
Willis.
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Figure 60 Evolution of blood pressure profiles of normal and hyper-
tension patients.
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Figure 70 Displacements
of arterial wall of normal
and high blood pressure
cases.

A: Normal blood pressure.
B: High blood pressure.

Figure 80 Distributions
of wall shear stress of
normal and high blood
pressure cases.

A: Normal blood pressure.
B: High blood pressure.
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Figure 90 Magnitudes of
blood flow velocity of normal
and high blood pressure
cases.

A: Normal blood pressure.
B: High blood pressure.
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Figure 100 Distributions of
principal stress of normal and
t=008 high blood pressure cases.

[se=] A Normal blood pressure.
B: High blood pressure.
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Computational Biomechanicson Cardiovascular Diseases
Marie Oshima
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Hemodynamics plays an important role in initiation and growth of cerebrovascular disorders such as cerebral aneu-
rysms. In order to obtain a better understanding of mechanism and the effects of hemodynamics on the cerebral aneu-
rysm, image-based modeling and simulation is conducted. This paper presents the simulation of blood flow in the arterial
circule of Willis and the simulation of fluid-structure interaction of middle cerebral aneurysm in a manner of multi-scale
and physics. (JJpn Coll Angiol, 2006, 46: 777-784)
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