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Structural improvement and analysis of a novel endoscopic

succession closing device
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Abstract; Objective By developing a novel endoscopic succession closing device to overcome the shortcomings
of existing devices that cannot deploy several clips at one time, to perform structural analysis on different clamp
structures and to validate their performances in tissue closure through finite element analysis. Methods Compar-
ative analyses of 3 clamp structures, namely, the aligning tooth structure (original, clamp A), the staggered
tooth structure (clamp B), a combination structure with page break angle and staggered tooth (clamp C) , were
performed to analyze pressure and its distribution on tissues when clamping the stomach wall. Displacement of
7.5 mm was then applied on the clamps to simulate the effect from operating procedures of the device and tissue
kick-back. Results The maximum stresses of the clamp A and B were located on the first pair of teeth which was
closest to the rotating shaft, with the stress of 10. 39 kPa and 10. 11 kPa, respectively. The maximum stress
(11.35 kPa) of the clamp C was located on the second pair of teeth. For clamp A and B, the longer the distance
to shaft, the larger pressure on stomach tissues. While for clamp C, the pressure on device-tissue interface
showed little change along the path. Under tensile displacement, clamp A and B slipped off from the tissue when
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displacements reached to 5.0 mm and 6.5 mm, respectively, while clamp C did not slip off. Conclusions Clamp
with page break angle and staggered tooth can exert the uniform maximum pressure to tissues and provide a lar-
ger contact area away from the rotating shaft, thus improving the anti-slippage and performance of the novel en-

doscopic closing device.

Key words: Endoscopic closing device; Clamp; Anti-slippage; Finite element analysis

WAL BEAAL AT T B 12 W7 , A8k 8 22 He
W TFARBST . AL AET AR AESTRTAR
HATFARBIGI/N ARG IR K A AR AT Bt it ] 2
KB ARAE L 5, 32 B8k ok i 2 B= AR AU N
BT AR, MBS R R B AR AT I ALIE N
RS A0 B A Ay T AT T I A
I EEAL BERE AN A B A PR, o T R R T S
shRiCH Y o A N AR A A RE (AN
R e S I B, ) A I R
Olympus Quick Clip 2 /R BA 2 &2 PRI BE, 7 2
B L — U P S PR A B it St 72, 4 R S AR T i
U PR BRERS . SR, AU B T R
TN B LR S S LS IR T L — Y i L
it 4 A E e AR AT T 4B I AETE R 1) R, AR
M7, 775 PN B 2 5 B MR E o T PP A T IR T
I B TR, 75 5 5 ST ST 2L 40 I, S L)
) (P Uy

TRV SR et . Jeri it ke
SHEEALURG , FF 15N SR L, 5 B i
SRR o AT T 5 Hh G 2 B 4 41 5 T 4
B T A B R TR T S O B 2 b 2RI
A S VRIFSE S B, DR B0V R L ™ 0 25 T 55 i 412
LU HETBAS AT ) T S T AR B8, 5%
b -2H 2SR B R R TR 147 75 T A LA
TURIE IS L, Ui 04 TR 0 8 77 A 1 6 8 T
Fbf ., R84 R Kelvin-Voigt £ K Hertz
e, g s T RRIE | RF U 45 R T S A 2
LA A TR R | 5 2H 205 R R TCA A 5 £ 2
T K 1 JIAE A AR 0 5 45 SR W], BRTE 447 L BT 1 B %
A i PIUIRZEL 4, {EL AT 14 76 i T 2 g e 4 41
TR o Andrew 25107 S HT BT R% 23 Rl AL
FTEHTIRAL ST 5% 00 2 B, 1T 00 4k 2 5 M R g
AT L 2 2 T 5 BTG e T I e A
{H 2 5y (L 8USZ BN BEIR 5 T 14 X 2 40450405 g 9 7
fes e/ IN , AEHL I I B BE Ui

R Tl N BT A A R AT RE I T e e T A A
21 AR5 AR IR PV T 1 52 V7 RIZE ), (i HoAE
VA LS WP A3 DT, B O Ak (R TR 235 44 F
1178 BRITALALL , S AT 2 2152 J7 185 50 LA S IF A 3k o

1 HR5H®

1.1 HBINRESESFIWMN A

WY NI S el el PR A S A R AT
Srin2H B, e FP AR A sy ) 75 4 22 R TR, AU T o G A £
VB FUR , JIUEH 2 B 7 Of 4 4 s o, ] T ok B
G, AP AT B 1) A S A SO T,
LR A A ) R s et . DR N RTTCE. 4 4
EIEI, RAHEEAR UL o <5 e Sk i T 25 il Y
A, ATAESN IR T AR 2 il 90° 5 SE B 4 (AL
K1),

B1 R NRES S SR

Fig.1 Prototype of the novel endoscopic succession closing device

AR, g i B (B T e ik
LEMnBE) B IE 2R L AL, A B TR ITUBOR kit —
M, w2 2 R 4% B 2H 2R AR AL [ UL 2
(a) s Fop 0 B AL S, Wi S8 40 JOF Bl [ L 1A 2
(b) 15 #Eik 2 Ja Je , 5 4 Jm e i o2 2 5F i A
Jei , R OS2 fh TR Sk 5 , 79 R o a7 A SR
B, I a S E R E [ WK 2
() 1558 U Jm Je B, eIy nl JE8 sk TR, LA TR
BTt A e Jm e [ WA 2(d) ] o



Z=HARA, & FENRESESBMNEAMER SN

LI Ming-yang, et al. Structural improvement and analysis of a novel endoscopic succession closing device 139
N ﬂ@ﬁ% FSTaE=> g ]
i 1 LA — . —_— i
- (G=n) ) = =) M | % =) ) ) w— |
B (a) HHR41 (b) JelRagl
- =n) ] —) I | ) =0 ) | |

(o) HEE IR
B2 HBENREESESHMERSR

(d) SEmUtink

Fig.2 Deploying steps of the novel endoscopic closing device (a) Choosing the target tissues, (b) Grasping the tissues, (c¢) Pushing the clip,

(d) Deployment finished
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Fig.3 Structure diagram of the clamp for endoscopic closing device

(a) Clamp A, (b) Clamp B, (c¢) Clamp C
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Fig. 6  Results of finite element simulations of clamp closed to
squeeze the tissue (a) Stress distributions of device-tissue
interfaces along the certain path, (b) Tensile displacement of
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