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Abstract; Objective In order to avoid early restenosis after drug-eluting stent ( DES) implantation, the
retrievable structure of the NiTi alloy stent and its biomechanical analysis were studied. Methods The geometric
models of the retrievable vascular stent and the retrieval system were established. The retrieval part of the stent
consisted of four symmetrically distributed tendons, which were designed as circular meshes. The distribution of
the maximum strain during stent compression and its uniformity during compression and self-expansion were
analyzed, and the simulation experiments of the retrieval process were also performed. Results The maximum
strain of the stent was 3. 7% and the index of non-uniformity (INU) was 0. 62% when the stent was compressed
to the minimum size. While the IBU was 1. 31% after the self-expansion process completed. The maximum strain
was 1. 52% when half of the stent was retrieved into the outer sheath. Conclusions The stent could be safely and
successfully retrieved into the outer sheath as the strain was within the bearable range of the material and the
compression and self-expansion process was relatively uniform. The research findings provide important
references for structural design, biomechanical analysis and potential clinical applications of the novel retrievable
vascular stent.
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Fig.1 Geometric models of the vascular stent and its retrieval

system (a) Vascular stent, (b) Retrieval system

] S A G i 4fE S AN A B — AR e B [ WA 2
(b) 18RJ5 , 1B SN A R DY A T 2 S 28 [l Ay
2Z R4 225 2 1o S B8 3 v 4 50 T S ) 28 471 B9 4 o
2% 7 et o 450, LRt RN E 7E Z il ) b
B E 47— BUSRAE Z oy ) B
(UL 2(e) T BT, 1) 32 4830 3 7 1] i 3 [ e 4
AT 46 2o MU A 442 380 DA [ DL IL 2. () T 5 3, [
S DA A 4RI 0 AT 2 1) S 4R v 4 B A A, S 4R
5 DT 3 [ 328 3 98 A5 [DUSCHE AN A o

== == =
S 2

() MR ERRAB I E RN  (b) I EEREME
—— \
<SS
(c) HEBh I e el 8 (d) 17 STHRIE 35 i 3 [ Wi 4

2 MEXZREYTE

Fig.2 Retrieval process of the stent (a) Move the retrieval

system to near-end of the stent, (b) Push the outer sheath
to the designated position, (c¢) Push and rotate the retrieval

hook, (d) Pull the hook towards near-end of the stent
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Fig.3 Stress-strain curve of nitinol
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Fig.4 Distributions of the maximum principal strain during

stent compression
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