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Simulation study on expansion process of vascular stent in realistic

stenosis model

REN Qing-shuai, REN Xi-li, PENG Kun, QIAO Ai-ke ( College of Life Science and
Bioengineering, Beijing University of Technology, Beijing 100124, China)

Abstract; Objective To study the deformation and mechanical characteristics during expansion process of vas-
cular stent in realistic stenosis model, so as to provide scientific references for interventional treatment and stent
design. Methods The carotid vessel model and plaque model of patient were built by using 3D reconstruction
method, and the stent model with I-shaped link was established by using Pro/E; ABAQUS/Standard was used to
simulate the radial expansion (the first stage) and radial contraction (the second stage) of the stent in real ste-
nosis model, and a realistic model of blood vessel with plaque was also established to make contrast test. Results

In the first stage, radial expansion of the stent was formed. The maximum contact area was generated be-
tween the outer surface of the stent and the inner surface of the plaque/arterial wall, and the maximum stresses
on the stent, plague and arterial wall were 515.000, 2.482, 1.053 MPa, respectively. In the second stage, the
radial contraction of the stent resulted in “dog-bone” effect. Many gaps between the stent and vessel wall was
formed, and the maximum stresses on the stent, plague and arterial wall were 464.500, 0.954, 0.316 MPa, re-
spectively. In contrast test, the maximum stresses on stenotic vessel and stent were 0.9, 414. 1 MPa in the sec-
ond stage. Conclusions Compared with the model in contrast test, the stenosis model differentiating the compo-
nent of vascular tissues is more consistent with the real situation of stenotic vessels, by more truly showing de-
formation and mechanical characteristics of the stent and blood vessel. The stent causes the maximum damage
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to plaque and inner wall of blood vessel in the first stage, while “dog-bone” effect of the stent is an important in-
fluencing factor that results in the gaps between the stent, plague and blood vessel. These research findings may
provide significant guidance for selecting stent in interventional treatment and improving stent design.
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Fig.2 Three-dimensional model of vascular stenosis with plaque
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