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In this presentation, we focus on a fluid-structure interaction analysis of blood flow in
thoracic aorta as it relates to aortic aneurysms. Thoracic aortic aneurysm is one of the life-
threatening diseases, which slowly grows with advancing age of the patient and may be at a
risk of rupture. Many papers have reported that the risk of rupture increases with size of the
aneurysm, however, natural history of the development of an aneurysm has not been fully
understood [1-3].

There are so many parameters characterizing the blood flow, for example, geometric,
kinematic and physiologic parameters. The information on which parameter would be the
most important to predict for the generation and development of the aneurysms should be
useful for clinical medicine. In this study, we draw attention to geometrical characteristics of
the blood vessels. Differences in the geometry of the blood vessels bring about differences in
the flow characteristics, which cause different wall shear stresses (WSS) distributions.

In this study we specifically examined the relation between aorta morphologies and flow
fields, i.e., resulting WSS and the torque around the centreline of the aorta. We consider a
number of patient-specific models of the aorta as constructed from CT scans. We compute the
flow field with the wvariational multiscale version of the Deforming—Spatial—
Domain/Stabilized Space-Time method (DSD/SST-VMST) [4,5]. Fluid-structure interaction
is handled with the Sequentially-Coupled Arterial FSI (SCAFSI) technique [6].

We compare the flow field for the original and projected geometries in which the torsion has
been filtered out to examine the effect of torsion. We see some effects of the torsion; (1) In
the area where strong Dean vortices are broken down by torsion, WSS decreases. (2) In the
area where the Dean vortices are not so strong, swirling motion caused by torsion brings
about an increase of WSS. These observations suggest that the torsion has significant
influence on the flow and WSS in blood vessels.
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