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Abstract: Objective To study the process of single stent and double-stent thrombectomy at Y-shaped bifurcation
of the ideal internal carotid artery by finite element simulation, analyze the stent-thrombus-vessel interaction
during thrombectomy process based on the simulation results, and provide guidance for improving the effect of
stent thrombectomy at the bifurcation. Methods The CAD software was used to build the model and the finite
element analysis software was used to simulate the process of single stent and double-stent thrombectomy.
Results Thrombectomy was unsuccessful in single stent model and successful in double-stent model, and the
maximum stress of thrombus during embolus retrieval was twice that of single stent, the maximum strain was
1. 12 times that of single stent, and the maximum contact pressure on the vessel surface was approximately twice
that of single stent. Conclusions Solitaire double-stent can effectively prevent thrombus displacement at the
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bifurcation and successfully retrieve the thrombus, but there is a risk of fracture due to the high stress level in

middle section of the thrombus. The contact pressure of the vessel on anterior artery side is higher during

thrombectomy, and the risk of vessel damage is greater. Therefore, it is necessary to optimize the design of

stent retriever to improve its flexibility.
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Fig.2 Simulation steps of thrombectomy for different stents (a) Crimping, (b) Positioning,

(¢) Releasing, (d) Thrombectomy
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Fig.3 Deformation of stent retrievers and thrombus during thrombectomy of different stents

(a) Single stent thrombectomy, (b) Double-stent thrombectomy
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Fig.4 Stress and strain distributions on both sides of thrombus during thrombectomy of different stents

(a) The first principle stress, (b) The first principle strain
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