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Stress analysis of superficial femoral artery with stenosis expanded with a self-expandable stent
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Abstract: [Aim] We aimed to investigate the influence of stenosis in superficial femoral artery on self-expandable stent
using finite element analysis. [Method] A nitinol alloy stent was selected for the analysis. The three-dimensional CAD
geometrical model was constructed using SolidWorks. Firstly, the stent was crimped onto four shells. Secondly, the stent
was deployed in the 0% restenosis and 75% restenosis artery model. Finally, cyclic multi loads of shortening of 12.7% and
torsion of 0.28 degree/mm were applied to the artery model. [Result] The maximum Mises stress of stents were 1520 MPa
in the vessel model without stenosis and 3261 MPa in that with 75% stenosis. The maximum Mises stress of arteries were
1.5 MPa and 7.9 MPa, respectively. The amplitude of Mises stress yielded for stent and vessel model in 75% stenosis were
1.4 times larger than that in 0% stenosis, This study indicated that stress amplitude is increased by stenosis.
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(b) Vessel model
Fig.5 Distribution of stress amplitude of Mises stress
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