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Mechanical Properties of Optimized Stent Retrievers

QIU Xiaojian, ZHANG Xiaoying, GU Xuelian, XIAO Youshen, ZHAO Yuxuan
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract; Objective To analyze mechanical properties of stent retrievers with different structures, and provide
theoretical support for the design and clinical selection of stent retrievers. Methods Three kinds of stent retrievers
with different structures (B3, K4, X) were evaluated by finite element analysis and in vitro simulation experiment.
The analytic parameters were radial support force, withdrawal force and thrombosis state during the thrombotomy
test. Results The radial support forces of B3, K4, X stent retrievers obtained from the experiment were 0. 48 N,
0.43 N, 0.51 N, respectively. The larger the crimping distance, the greater the radial support force of stent
retrievers. The radial support force of the stent increased significantly when the crimping distance was larger than
3 mm. The simulated thrombus removal experiment results showed that the peak withdrawal forces of B3, K4, X
stent retrievers were 0.410 N, 0.451 N, 0.501 N, respectively. The experimental results were consistent with the
finite element analysis results. Conclusions Both the experimental results and the finite element results showed
that the X stent has better mechanical properties. This method can be used as an analytic method to evaluate
performance of the stent retrievers, and provide references for performance improvement and development of the
stent retrievers.
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Fig.1 Schematic diagram of the stent retriever X

dimensional model
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Fig.2 Schematic diagram for proximal and distal structures of the
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Fig.4 Comparison of the finite element and experimental results

from different stent retrievers (a) In vitro experimental

results, (b) Finite element simulation results
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