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Abstract; Objective To design a novel biodegradable intestinal anastomosis stent and explore the relationship
between pressure distance and biomechanical properties of the anastomosis, so as to provide new ideas and
methods for compression anastomosis of intestinal tissues. Methods A compression anastomosis stent was
designed for reconstruction of intestinal tissues, and the finite element model of compression anastomosis of
intestinal tissues was established to investigate the relationship between pressurized distance (2, 1.6, 1.2,
0.8 mm) and tissue stress of the stent. The anastomosis effect of intestinal tissue under different pressurized
distances was analyzed by the test of tear-off force and burst pressure. Results Biomechanical properties of the
intestinal anastomosis were the best when the pressurized distance was 1.2 mm, and its maximum tensile
strength reached 0. 77 MPa. The tear-off force and burst pressure of tissues were (25.80+1.82) N and (12.30+
0.26) kPa, respectively. The optimal intestinal anastomosis was achieved when tissues were compressed to 60%
of the original thickness. Conclusions The biodegradable intestinal stent designed in this study can successfully
achieve compression anastomosis of intestinal tissues, which provides theoretical references for the development
and application of novel biodegradable compression anastomosis devices.
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Fig. 1 Structure design of the novel biodegradable

intestinal anastomosis stent
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Fig.2 Finite element model of compression anastomosis
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Fig.3 Strength test of anastomotic stoma (a) Schematic diagram of tissue anastomosis, (b) Compressed intestinal tissue after anastomosis,

(c) Tensile strength test, (d) Burst pressure test
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(R KRR J1 R 1,33 MPal WLIEl 5(a) ], M3 a4
2 e A7 2 A B0 B A FH T R 70. 18 N; @) it e I
HAUELE R 1.2 mm B, 7B L LU Z RPN 1R
0.77 MPa [ WLIE 5(b) ], s R s 42 o i 37 5 %) B0
RAEH 1R 38.26 N; @) it Ja HLURFEE N 1.6 mm
B i 38 2 20T 32 1 e KPR 180,63 MPa [ L
5(c) ], P fi 54 fh v 457 5 1 B S A FH 0 oA
16. 46 N;@ Jifi FEJ5 W 2L ZUREJE N 2 mm B, B 38 41
VR 32 e KBL I 79 0 MPa, 19 91 i 4542 ik T 37
BB Sz VE L 1k 0 N, T i B BP0 N
0.87 MPa'™ | BiZh |3k 4 2005 B, 24 20 29k % 46 3
0.8 mm B, iz KN H1 H BAE e 1 i 20 s 2% 4k HL
ML T A PR sR R, I A R AL
MLV HHEAE R 1.2 1.6 mm B, P24 (9 ok
N AT B 8 B B b sm B, sLi B i v A sk, B

1

0.8 mm

(a) JiJE 5 4048 BE 0.8 mm

¢ /MPa
17.63
1567
1537
1175
9.79
783
5.88
392
196
0

(b) MiE/EHSURRENT.2 mm

@

(d) HAF SR

1.2 mm 1.6 mm

(o) MiJE G4 EENT.6 mm

(e) BN

5 EEA1 mmFAREAREEERESE THEANHEXREASH

Fig.5 Stress distributions on tissues with 1 mm-thickness at different compressive displacements and stress distributions

of the stent

(a) Tissue thickness was 0.8 mm, (b) Tissue thickness was 1.2 mm, (c) Tissue thickness was

1.6 mm, (d) Outer rings for tissue fixation, (e) Inner ring for tissue connection
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Fig.6 Mechanical properties of intestinal anastomosis after
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