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Objective In daily life, the movement of the neck will cause certain deformation of the blood vessel and
the stent. This study explores the quantitative influence of the torsion deformation of the blood vessel
on the mechanical properties of the stent. Methods In the finite element simulation software Abaqus,
the numerical simulation of the crimping and releasing process of the stent, the numerical simulation
of the torsion process of the blood vessel with the stent, and the numerical simulation of the pressure
loading process of the outer wall of the blood vessel were carried out. Results After the stent was
implanted, when a load was applied to the outer surface of the blood vessel wall, when the applied load
did not change, as the torsion angle increased, the smallest cross-sectional area in the blood vessel
decreased. Conclusion After the stent is placed, when the external load is fixed, the radial support
capacity of the stent will decrease as the torsion angle increases.
stent, carotid artery, torsion, numerical simulation
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(a) The mesh of (b) The mesh of (c) The mesh of crimp
vessel stent tube
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Fig.1 The mesh in the finite element simulation software
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Tab.1 Vascular elasticity parameters
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Tab.3 Maximum stress value on the stent and plaque
under different torsion angles

HLE: )% | S22 Mises | BEHMises | BESe & 1Y) | Bedeéhnm b
/(°) W JJ/MPa | i Jj/MPa | B )/ MPa | W jj/MPa

0 218 0.257 0.037 0.012

45 213 0.497 0.154 0.04

90 202 1.45 0.6 0.26
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(a) Stress distribution
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(b) Distribution of von Mises stress on plaques
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(c) Distribution of circumferential shear stress on plaques
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(d) Distribution of axial shear stress on plaques
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Fig.3 Stress pressure under different torsion angles
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Tab.4 When the torsion angle is 0’, the maximum stress value
on the stent and plaque under different pressures

#Af | X4 Mises | BEHeMises | BEYE IR Y) | BES AR )
/MPa | i }j/MPa | i }j/MPa | Wi Jj/MPa | B Jj/MPa
0.1 212 0.395 0.058 0.011
0.2 217 1.65 0.169 0.0445
0.3 250 2.40 0.486 0.943
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(a) The stress distribution on the support under different pressures
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(b) The von Mises stress distribution on the
plaque under different pressures
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(c) The circumferential shear stress distribution on the plaque
under different pressures
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(d) The axial shear stress distribution on the plaque
under different pressures
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Fig.4 Stress pressure when the torsion angle is 0°
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Tab.5 Numerical value of the narrowest area of vessel under
different torsion angles under the same pressure
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