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Influence of End Shapes on Biomechanical Behavior of
the Stent-Esophagus Coupling System
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Abstract: Objective To investigate the influence of different end shapes of esophageal stents on the mechanical
behavior of the stent-esophagus system. Methods Through finite element simulation, the mechanical behavior of
the coupling system between braided esophageal stents with different end shapes ( straight-tube-shaped, cup-
spherical-shaped, double-trumpet-shaped) and the esophageal cavity was analyzed. The influences of bare
stents and covered stents with three different end shapes on stress distributions in the inner wall of the esophagus
and on dilatation of the esophageal stenosis zone were compared. Results The reduction in stenosis rate caused
by the bare stent was larger than that of the covered stent. Moreover, the equivalent stress and the contact
stress caused by the bare stent were much larger than those of the covered stent. Different end shapes had a
significant influence on the stress occurring in the healthy esophageal zone. Stress concentration occurred in the
zones where the esophagus contacted the central part of the cup-shaped end and the edge of the double-trumpet-
shaped end. The braided esophageal stents with three different end shapes all had good apposition.
Conclusions Different end shapes of stents cause different stress states in the esophagus. A larger stress in-

W fs HHE3:2017-05-14; {&[E HHF:2017-06-19
BT : HE AR AT H (51005124)
BEEE AT, B ZU% , E-mail ; xiaoyuni@ njfu. edu. cn



EREMAE %$£33% F28 20184£4HA
102 Journal of Medical Biomechanics, Vol. 33 No.2, Apr. 2018

volves a higher probability of occurrence of esophageal tissue hyperplasia, but a smaller possibility of stent migra-

tion. Therefore, understanding the effect of the end shapes on stent performance can provide important theoreti-

cal references for optimization design of the braided stent and its clinical selection.

Key words: braided stent; esophagus; finite element analysis; mechanical properties; end shape
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Fig.1 Photos of stents and their finite element models (a) Photos of the braided stent ( partial covered) , (b) Finite element models

of partial covered stents, (c¢) Finite element models of the stent-esophagus systems in the initial state
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Fig.2 Photo of esophageal lesions and its finite element model
(a) Photo of esophagus with protruded diseased tissues,

(b) Finite element model of esophagus and diseased tissues
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Fig.3 Equivalent stress distributions in inner wall of the esophagus (a) The bare stent, (b) The covered stent
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