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Abstract

Objective: To analyze the biomechanics of esophagogastric anastomosis by in vitro simulation ex-
periment and to strengthen the local tensile resistance of anastomosis by Neoveil®. Methods: Pa-
tients who underwent gastroscopy after esophageal cancer surgery were selected, and the dis-
tances from neck anastomosis and chest anastomosis to esophageal entrance were calculated re-
spectively. Displacement of the esophageal inlet was estimated by X-ray measurement of the mo-
tion range of the lower pole of piriform recess during head movement. Based on the above mea-
surement results, fresh pig esophagus and stomach samples were used for in vitro simulation expe-
riment to measure the tensile force of different lengths of esophagus under the same displacement,
Then Neoveil® was used to strengthen the esophagogastric anastomosis and the maximum tensile
force of the anastomosis was measured. Results: 1) The average distance from the esophageal en-
trance to the neck anastomosis and the anastomosis above the aortic arch was 5.41 cm * 1.22 cm
and 7.60 cm * 1.36 cm, respectively. The difference between the two was statistically significant P =
0.000. 2) The average motion range of the lower pole of piriform recess was (2.26 * 0.58) cm when
the head was raised and lowered. 3) As the length of the esophagus increases, the pulling force on
the esophagus when stretched 2 cm decreases gradually. Moreover, for each 1 cm increase in eso-
phageal length, the difference in esophageal tensile force between each group was statistically sig-
nificant (P < 0.05). 4) After conventional anastomosis, the mean value of the maximum tensile force
of the anastomosis was (20.00 * 1.65) N, and after Neoveil® was used to strengthen the anastomosis,
the mean value of the maximum tensile force of the anastomosis was (27.67 * 0.95) N, the differ-
ence between the two groups was statistically significant (P = 0.001). Conclusion: The esophageal
entrance displacement caused by neck movement will increase the anastomotic tension after eso-
phageal cancer surgery, which may be an important factor leading to anastomotic fistula. The local
tensile strength of anastomosis can be increased by using Neoveil®.
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Figure 1. The tension resistance of anastomotic site was strengthened by the mesh (The arrow shows the effect of streng-
thening anastomosis)
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Figure 2. The tension resistance of anastomotic site was measured after injection of methylene blue (The arrows shows the
position of meilan injection and the moment of liquid leakage)
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Figure 3. Comparison of distance between the entrance of esophagus and the anastomotic site
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Figure 4. Displacement measurement of piriform recess (The lower pole of piriform recess is indicated by the arrow)
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Table 1. The tension of the pig esophagus in vitro when stretched by 2 cm (Unit: N)
F# 1. BRERERM 2 cm RRIUERA: N)

Saii! FRA 1 FRAS 2 FRA 3 A 4 FrA S A 6 FEIE
3 cm 22.22 21.37 20.46 23.14 22.73 22.69 22.10+1.01
4 cm 18.54 19.67 19.72 20.14 18.25 19.38 19.28 £0.75
5 cm 16.74 17.68 17.57 16.92 15.37 15.30 16.60 £ 1.04
6 cm 11.63 12.37 12.69 13.24 11.84 12.36 12.34 £ 0.58
7 cm 9.67 10.24 11.82 9.58 11.24 10.32 10.48 £0.89
8 cm 8.73 9.32 9.54 7.98 8.97 9.46 9.00+0.59
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Figure 5. The tension of the esophagus of different lengths when stretched by 2 cm
5. FEIKEMNRERM 2 cm B FIASZ RS

Table 2. Comparison of maximum tension between conventional anastomosis group and reinforcement group (Unit: N)

2. BHAMESHERINBERZ RN DR EA: N)

[N FRAR 2 kR 3 FrAs 4 FrAR 5 PR 6 FEE PiH

ToAs4Ed 17 16 24 19 18 26 20.00 + 1.65
0.001

B E A 30 30 28 28 26 24 27.67+0.95
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