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Comparison between computational models of abdominal aortic
aneurysm

SHI Zheng-tao, LI Zhi-yong( Biomechanics Laboratory, School of Biological Science and Medical Engi-
neering, Southeast University, Nanjing 210096, China)

Abstract: Objective To compare the differences in the hemodynamic parameters of abdominal aortic aneurysm
(AAA) between fluid-structure interaction model (FSIM) and fluid-only model (FM) , so as to discuss their appli-
cation in the research of AAA. Methods An idealized AAA model was created based on patient-specific AAA
data. In FM, the flow, pressure and wall shear stress (WSS) were computed using finite volume method. In
FSIM, an Arbitrary Lagrangian-Eulerian algorithm was used to solve the flow in a continuously deforming geome-
try. The hemodynamic parameters of both models were obtained for discussion. Results Under the same inlet
velocity, there were only two symmetrical vortexes in the AAA dilation area for FSIM. In contrast, four recircula-
tion areas existed in FM; two were main vortexes and the other two were secondary flow, which were located be-
tween the main recirculation area and the arterial wall. Six local pressure concentrations occurred in the distal end
of AAA and the recirculation area for FM. However, there were only two local pressure concentrations in FSIM.
The vortex center of the recirculation area in FSIM was much more close to the distal end of AAA and the area
was much larger because of AAA expansion. Four extreme values of WSS existed at the proximal of AAA, the
point of boundary layer separation, the point of flow reattachment and the distal end of AAA, respectively, in both
FM and FSIM. The maximum wall stress and the largest wall deformation were both located at the proximal and
distal end of AAA. Conclusions The number and center of the recirculation area for both models are different,
while the change of vortex is closely associated with the AAA growth. The largest WSS of FSIM is 36% smaller
than that of FM. Both the maximum wall stress and largest wall displacement shall increase with the outlet pres-
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sure increasing. FSIM needs to be considered for studying the relationship between AAA growth and shear

stress.

Key words: Abdominal aortic aneurysm ( AAA) ; Wall shear stress (WSS) ; Deformation; Fluid-structure interac-

tion; Hemodynamics
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