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Introduction

With the application of minimal invasive surgery during 
radical total gastrectomy, hand-sewing which is technology 
dependent is restricted. However, the utilization of robotic 
system has changed this situation. It features multi-
articulated instruments with six degrees of freedom, 
which makes it more flexible compared to laparoscopic 
surgery. It also provides intuitive motion of the surgical 
instrumentation and tremor reduction with motion 
scaling.1 These unique advantages make hand-sewn 
esophagojejunostomy easier and more feasible. Therefore, 
our center applied the Albert-Lembert with knotless barbed 
sutures (ALBS) method for esophagojejunostomy during 
totally robotic total radical gastrectomy.

Materials and Methods

Patients

From December 2019 to August 2022, 30 patients 
underwent totally robotic radical total gastrectomy with the 
ALBS method for esophagojejunostomy by one experienced 
surgeon (Shuangyi Ren). All patients signed the written 
informed consent.

Surgical Procedure

With general anesthesia, the positions of the trocars are as 
shown in Fig. 1.

Firstly, we completed total gastrectomy and D2 
dissection which involved the resection of No. 1–7, 8a, 
9, 11, and 12a lymph nodes.2 We transected the distal 
esophagus using a liner stapler with the proximal margin 2 
cm approximately. Then we transected the jejunum at the 
20 cm away from the Treitz ligament, and the Roux limb 
was prepared as shown in Fig. 2.

Secondly, we started the esophagojejunostomy with the 
ALBS method. It needs three 15-cm 3-0 knotless barbed 
sutures. Figure 3 shows the procedure.

a. The surgeon sutured the posterior wall of the esophagus 
and jejunum in the seromuscular layer from the left 
to right. The suture distance is about 0.5–1 cm, and 
the stitch distance is about 1 cm. In this step, we 
completed the first layer of suturing for this method, 
simultaneously providing better stabilization of the 
esophagus, which simplifies subsequent suturing and 
prevents excessive tension that may lead to damage to 
the esophagus.

b. The stump of the esophageal was cut by the harmonic 
scalpel and the anterior wall of the jejunum was opened 
about 2 cm. Pay attention to the neatness of the cutting 
margin to avoid the formation of pseudo-fornix between 
the mucosa and submucosa.

c. The posterior wall of the esophagus and jejunum was 
sutured in full thickness while being careful not to 
miss the mucosal layer. It was crucial to adhere to the 
suture distance of the seromuscular layer and maintain 
a uniform stitch distance.

d. The anterior wall of esophagus and jejunum was 
sutured in full thickness. Avoid to suture the posterior 
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wall of anastomotic site, and ensure proper inversion 
of the jejunum’s edge.

e. The anterior wall of the esophagus and the anterior 
wall of jejunum was continuously sutured using the 

seromuscular layer. Do not invert excessively to 
prevent anastomotic stenosis.

Finally, we performed a side-to-side anastomosis of 
the proximal and distal jejunum. Then we extend the 
observation trocar and removed the specimen.

Results

A total of 30 patients underwent esophagojejunostomy 
using the ALBS method. Table 1 provides a summary 
of their clinical characteristics, surgical features, and 
outcomes. The total operation times and the ALBS 
consuming time of these 30 patients are shown in Fig. 4. 
The follow-up endoscopy was conducted at postoperative 
6 months (Fig. 5).

Discussion

Because of the challenges of performing hand-sewn laparo-
scopically, esophagojejunostomy is primarily conducted using 
linear or circular staplers. However, staplers cannot avoid the 
problems associated with anvil implantation and anastomotic 
stenosis.3 With the development of robotic surgery, hand-
sewing in minimally invasive surgery has become easier and 
more feasible.

Our study demonstrates that the ALBS method is both 
safe and feasible in terms of time and complications for 
esophagojejunostomy during totally robotic total radical 
gastrectomy. The average operative time was 237.2 min 
with a mean ALBS consuming time of 22.8 min. Although 
the operation time varied significantly among different 
patients, the ALBS consuming times were relatively 
stable. During the postoperative recovery period, none of 
the 30 patients experienced anastomotic bleeding. Only 
one patient had mild anastomotic leakage, who recovered 
after parenteral nutrition for 5 days. This maybe because he 
was elderly and severely malnourished before the surgery. 
Regarding long-term anastomotic complications, none of 
the 30 patients developed anastomotic stenosis.

Compared to stapler anastomosis, hand-sewn anastomosis 
during robotic surgery offers several advantages. Firstly, 
under the condition of the same proximal margin, it can 
save more of the esophagus which is beneficial to the 
resection of high-seated tumors, especial for Siewert 
II. Secondly, hand-sewn anastomosis does not require a 
long-distance esophageal stump, which means the end 
of the esophagus can get more blood supply. Thirdly, the 
sutures are absorbable, which can reduce the occurrence of 

Fig. 1  The positions of the trocars

Fig. 2  The preparation of the jejunum
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esophageal strictures theoretically. In addition, it can save 
costs compared with stapler method.

However, our findings still have limitations. It was a 
single-center study and the number of patients in the study 
population was relatively small. More surgeries will be 
performed to further verify this conclusion.

Conclusion

Our results suggest that the ALBS is a safe and feasible 
method for esophagojejunostomy during totally robotic total 
radical gastrectomy.

Fig. 3  The specific procedure of 
the ALBS method
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Table 1  Clinical characteristics, surgical features, and complications 
of the patients

n = 30

Age (years) 64.3 ± 13.1
Sex (M/F) 24:6
Body mass index (kg/m2) 23.7 ± 3.1
Previous abdominal surgery 8 (26.7%)
Tumor maximal size (cm) 5.0 ± 2.5
Operation time (min) 237.2 ± 62.8
The ALBS consuming time (min) 22.1 ± 2.8
Estimated blood loss (ml) 94.6 ± 76.6
Tumor infiltration depth
 T1 3 (10.0%)
 T2 5 (16.7%)
 T3 9 (30.0%)
 T4 13 (43.3%)
Node metastasis
 0 (N0) 5 (16.7%)
 1–2 (N1) 12 (40.0%)
 3–6 (N2) 3 (10.0%)
 ≥7 (N3) 8 (26.7%)
Anastomotic bleeding 0
Anastomotic leakage 1 (3.3%)
Anastomotic stenosis 0
Postoperative hospital stays (days) 11.3 ± 5.1

Fig. 4  Times taken in each of 
the 30 patients to perform the 
total operation and the ALBS 
consuming time which was 
defined as the time from the 
barbed suture entering the 
jejunal stump to the end of 
anastomosis

Fig. 5  Endoscopic view of the esophagojejunostomy at postoperative 
6 months after the ALBS procedure



2276 Journal of Gastrointestinal Surgery (2023) 27:2272–2276

1 3

Acknowledgements The authors would like to express special thanks 
to Yue Meng for providing the exquisite illustrations.

Author Contribution Zongheng Wang: collected and analyzed data, 
and wrote the manuscript. Shuangyi Ren and Bo Wang: designed the 
research and revised the manuscript.

Declarations 

Ethics Approval This study was conducted in accordance with the 
ethical principles outlined in 1964 Declaration of Helsinki. Ethical 
approval for this study was obtained from the Institutional Review 
Board Ethics Committee at The Second Affiliated Hospital of Dalian 
Medical University.

Informed Consent Prior to participation, all patients were provided 
with a detailed explanation of the study’s objectives, procedures, 
potential risks, benefits, and their right to withdraw at any time without 
consequence. Consent was obtained from all participants before their 
inclusion in the study.

Confidentiality and Privacy The privacy and confidentiality of the 
participants’ personal and medical information were strictly maintained 
throughout the study. All data were anonymized and coded to prevent 
the identification of individual participants.

Conflict of Interest The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as 

long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the 
article's Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. To view a copy of 
this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. DIEZ DEL VAL I, MARTINEZ BLAZQUEZ C, LOUREIRO 
GONZALEZ C, et al. Robot-assisted gastroesophageal surgery: 
usefulness and limitations [J]. J Robot Surg, 2014, 8(2): 111-8.

 2. JAPANESE GASTRIC CANCER A. Japanese gastric cancer 
treatment guidelines 2018 (5th edition) [J]. Gastric Cancer, 2021, 
24(1): 1-21.

 3. INOKUCHI M, OTSUKI S, FUJIMORI Y, et  al. Systematic 
review of anastomotic complications of esophagojejunostomy 
after laparoscopic total gastrectomy [J]. World J Gastroenterol, 
2015, 21(32): 9656-65.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/

	The ALBS (Albert-Lembert with Knotless Barbed Sutures) Method for Esophagojejunostomy After Totally Robotic Radical Total Gastrectomy
	Introduction
	Materials and Methods
	Patients
	Surgical Procedure

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References


