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Fluid-Structure Interaction in a patient-specific abdominal aortic
aneurysm: Effects of wall material model and heterogeneity on risk of
rupture
Yaser Mesri, Hamid Niazmand*
Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
*P.0.B.91775-1111 Mashhad, Iran, niazmand@um.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper Rupture of abdominal aortic aneurysm is a result of the relatively complex hemodynamic forces
Received 25 May 2014 that are exerted along the arterial walls. In the present study, numerical simulations of blood flow
Accepted 28 June 2014 in a patient-specific model are performed employing the fluid-structure interaction method. The

Available Online 28 September 2014 . ? . . . .
P aneurysm model is reconstructed from CT angiographic scans from a patient diagnosed with

abdominal aortic aneurysm, which also contains an intraluminal thrombus. Both isotropic and

Keywords: N . . A . . .

Abmminm Aortic Aneurysm anisotropic material models are considered for arterial wall. In particular, the effects of arterial
wall stress wall heterogeneity with respect to its material model are examined. Results indicate that unlike
peak stress the computational solid stress method, which exerts the peak systolic pressure to the inner

Fluid-Structure Interaction (FSI) surface of the arterial wall, FSI method predicts the time of peak wall stress between the times of

peak systolic velocity and pressure. Results also indicate that the isotropic material model with
uniform wall thickness as compared to the anisotropic material model with variable wall
thickness significantly underestimate wall stresses. The peak wall stress in all models are located
somewhere on the posterior wall near the maximum diameter of AAA and the extent of the region
of higher wall stresses are larger in models with variable wall thickness as compared to the
uniform wall thickness. This fact along with the higher values of wall stress for variable wall
thickness models, increase the rupture risk of the variable wall thickness model as compared to
the models with uniform wall thickness.
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Y. Mesri, H. Niazmand, Fluid-Structure Interaction in a patient-specific abdominal aortic aneurysm: Effects of wall material model and heterogeneity on risk of rupture,
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2- Von Mises

3- Computational Solid Stress (CSS)
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