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[ Abstract ]| Background and purpose: There are many anastomoses between stomach and esophagus in esophageal cancer
surgery, each of which has its own advantages and disadvantages. The aim of this study was to investigate the safety and feasibility
of end-to-end double-layer esophagogastric anastomosis and gastric fundus embedding during minimally invasive esophagectomy
for esophageal cancer. Methods: The clinicopathological data of 129 patients who underwent minimally invasive esophagectomy
from April 2019 to April 2021 in Zigong Fourth People’s Hospital were retrospectively reviewed. All patients were treated with
thoracoscopy and laparoscopy combined with minimally invasive cervicothoracic and abdominal tri-incision (McKeown procedure)
esophageal cancer resection. The thoracic procedure was performed with thoracoscopy, and the abdominal procedure with
laparoscopy. The patients were divided into end-to-end double-layer esophagogastric anastomosis and gastric fundus embedding
group (87 cases) and end-to-side anastomosis group (42 cases). Patients were followed up for evaluation of associated complications,
of which anastomotic leakage, anastomotic stenosis and gastroesophageal reflux were the primary objectives of this study. Results:
All the 129 patients underwent esophagectomy. Neoadjuvant therapy was more common in the end-to-end doubled anastomosis
group (12.0% vs 2.3%, P=0.037). There was no statistically significant difference in other basic clinical data between the two groups
(P>0.05). There was no significant difference in the mean operation time between the two groups. The anastomosis time was less in

end-to-side stapling group than in end-to-end stapling group [(32.0£6.8) min vs (15.0%5.4) min, P=0.021] . The differences in
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the incidences of anastomotic leakage (1.1% vs 11.9%, P=0.023), gastroesophageal reflux (9.1% vs 26.1%, P=0.012), pneumonia
(12.6% vs 30.9%, P=0.023) and arrhythmia (10.3% vs 26.1.%, P=0.020) were statistically significant between the two groups.

Conclusion: The method of end-to-end double-layer anastomosis and gastric fundus embedding is safe and stable in esophagectomy.

It can effectively prevent anastomotic leakage and gastroesophageal reflux.

[ Key words | Esophageal cancer; Esophagectomy; Hand-sewn anastomosis; End-to-end clouble-layer esophagogastric

anastomosis; Gastric fundus embedding
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Tab. 1 Clinicopathological characteristics of 129 patients with esophageal carcinoma

End-to-end anastomosis End-to-side anastomosis

Characteristic aroup (N=87) aroup (N=42) t value P value
Agelyearx = s 64.011.5 63.0 £ 12.8 0.74 0.461
Gender 0.129 0.493
Male 68 34
Female 19 8
Body mass index X + s 24.8+3.9 253+42 0.349 0.754
TNM stage of tumor 0.069 0.815
I 18 8
i 58 27
Va 11 7
Chemotherapy/radiotherapy 4.351 0.037
Yes 11 1
No 76 41
Cardiovascular 0.759 0.384
Yes 8 6
No 79 36
Diabetes 0.014 0.995
Yes 11 5
No 76 37
Chronic obstructive pulmonary disease 0.799 0.371
Yes 15 4
No 72 38
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Fig.1 end-to-end double-layer esophagogastric anastomosis and gastric fundus embedding

A: The small curvature of the stomach was resected with a cutting suture device to make a conical tubular stomach. B: Use 4-0 silk thread to fix the
posterior wall of esophagus and stomach with 4 stitches. C: Place trefoil forceps. D: The muscular layer of esophagus and stomach was incised, the
muscular layer was sutured intermittently, and the first layer of the posterior wall was anastomosed. E: The mucosal layers of the esophagus and
stomach are sutured continuously. F: The esophagus and the muscularis of the anterior wall of the stomach were sutured intermittently and the trefoil
forceps were withdrawn. G: The anterior wall of stomach was sutured with a needle. H: The stoma is stuffed into the stomach. I: The esophagus and

stomach were fixed with 3 needles to complete the suture of anterior wall.
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Tab.2 Operative and perioperative data of 129 patients with esophageal carcinoma

End-to-end anastomosis End-to-side anastomosis

group (N=42) t value P value

Data group (N=87)
Operative time #/min X + s 248 +32
Time for anastomosis #/min X + s 320+6.8
Blood loss V/mL X + s 115+ 46
Postoperative day #/d X + s 11.2+£2.0
Anastomotic leakage n 1
Anastomotic stricture 7 13
Gastroesophageal reflux 8
Other postoperative complication n
Vocal cord paralysis 10
Thoracic gastric dilatation 1
Arrhythmia 9
Pneumonia 11
Chylothorax 1

224 +36 0.523 0.603
15054 3.576 0.021
105+35 0.750 0.528
144+58 1.764 0.112
5 5.162 0.023

8 0.350 0.554

11 6.514 0.011

4 0.001 0.972

0 0.687 0.484

11 5.429 0.020

13 6.270 0.012

1 0.281 0.547
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