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Biomechanical Study of the Open-Type Stent Retriever
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Abstract: Objective To simulate the process of thrombus removal from the open-type stent retrievers, so as to
provide theoretical references for the design and clinical application of the open-type stent retrievers. Methods

Finite element models of the open-type stent retrievers with 3,4,5 supporting units (K3, K4,K5), the crimping
tools, simulated vessels and simulated thrombus ( three types) were established. Radial displacement load was
applied on the crimping tool until the stent was crimped to 0.5 mm, and the maximum principal strain ( MPS)
peak and radial force ( RF) of the stent were analyzed. When displacement of the crimping tool was restored, the
stent self-expanded and contacted with blood vessels, and MPS of the stent and von Mises stress (VMS) of
blood vessels were analyzed. Axial displacement was applied to proximal end of the stents to allow the stent to
drive the clots to migrate, and the blood vessel VMS and withdrawal force of the stents (the ability to capture
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thrombus) were analyzed. Results The MPS peaks for 3 types of stent retrievers during crimping process were
6.94% , 8.30% and 5.48% , which were all smaller than the 12% fracture limit. When the outer diameter of the
stent was 3 mm (equal to the inner diameter of blood vessels) , the K4 stent had the largest RF. The results of
self-expanding release process showed that the larger the number of support units, the greater the VMS of blood
vessels. At the stage of thrombus migration and removal, the VMS of blood vessels was generally small and
concentrated on the thrombus. The withdrawal force of the stent reached the maximum at the initial stage of
thrombus migration and removal, then gradually decreased. The peak withdrawal force of the K4 stent was larger
than that of the K5 and K3 stent. Conclusions

retrievers were within the safe range, the K4 stent showed better performance in RF and withdrawal force with the

Although the MPS and VMS for 3 types of open-type stent

three types of thrombus. The research findings can provide the analysis methods and ideas for optimizing the
open-type stent retrievers, to avoid clinical complications such as vascular injury and improve safety and

effectiveness of the stent retrievers.
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Fig.2 Maximum principal strain distributions of the stent retriever (a) K3 stent,(b) K4 stent, (c¢) K5 stent

SBUR: SR A A T AT A, N I S
TERS O A N7 G, O AR 18] 3R TT ((radical
force , RF) &P HAE BRI 8 bR 2 — . AT &5
PRI RF AR, v LUE H Bk 32428 RF
Bl SCHRAME YIRS AME S A
NAEEA 3 mm B K4 SZ4E0) RF ok 24 20 7ME
/NT 1 mm B3 A RE AR S S BT
POWE3),

060 %
\
)
0.50f 1
Z. y
< A
X 040 .
nul
ﬁ 030F A -a-K3
7 "“‘n‘ L --a--K4
© 020 N K5
R
0.10 g,
S
Ea

0 0510 15 20 2530 35 40
A& /mm

B3 EZREME-EEZR I
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