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Y=117.4+0.676X
(r=0.705, P <0.01)

e Aneurysm Figurel Relationship between the incidence
o oNormal of aneurysm and X and Y angles of the aortic
arch.b
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Figure2 Definition of the aortic centerline (left) and representative computational models (right).

Aneurysm case (X= 18, Y=120%)
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Figure3 Secondary flow pattern at
certain cross sections along the arch.
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Aneurysm case{X= 18° ¥Y=120°)

Figure4 WSS distribution viewed from different directions.
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Computational Fluid DynamicsAnalysis of the Blood Flow
in the Thoracic Aorta on the Development of Aneurysm
Daisuke Mori and Takami Yamaguchi
Department of Mechatronics and Precision Engineering, Tohoku University, Miyagi, Japan

Key words. Computational fluid dynamics, Aortic arch, Torsion, Aneurysm, Hemodynamics

It has been suggested that the development of aneurysmsin the thoracic aortais closely related to the torsion of the
aortic arch. In this study, we analyzed flow in aortic arch models with various torsions using computational fluid dynam-
ics simulation. The correlation between the aneurysms of the thoracic aorta and distortion of the arch was investigated
from afluid dynamics point of view. It was observed that the global feature of the secondary flow pattern, and the wall
shear stress (WSS) distribution did not depend on the torsion of the arch from the qualitative viewpoint. However, the
quantitative value of WSS appeared to be affected by the torsion. It was shown that WSS tends to increase when the
torsion of the aortic arch increases. This result suggests that distortion of the aortic arch strongly influences WSS distri-
bution, which is suspected to be related to the development of vascular diseases. (J. Jpn. Coll. Angiol., 2003, 43: 94-97)
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