
Journal of Minimally Invasive Surgery Vol. 23. No. 1, 2020 https://doi.org/10.7602/jmis.2020.23.1.17

Left Dorsal Wall Anastomosis Compared with Parallel-Line 
Anastomosis for Intracorporeal Overlap Esophagojejunostomy 
during Laparoscopic Total Gastrectomy

Ji-Eun Lee, M.D., Ki Hyun Kim, M.D., Kyung Won Seo, M.D., Ph.D.
Department of Surgery, Kosin University College of Medicine, Busan, Korea

Purpose: This study evaluated the safety and efficacy of totally laparoscopic total gastrectomy 
(TLTG) with esophagojejunostomy by comparing left dorsal wall anastomosis (LDA) with parallel-
line anastomosis (PA) methods.

Methods: We retrospectively reviewed 28 patients who underwent laparoscopic total gastrectomy 
(LTG) for gastric cancer from January 2017 to September 2018. The patients were divided into two 
groups according to type of operation: 15 patients underwent PA and 13 underwent LDA. Clinico-
pathologic characteristics and surgical outcomes in the two groups were compared and analyzed.

Results: Surgical outcomes of estimated blood loss, operation time, and length of postoperative stay 
were similar between the two groups. In addition, there was no statistical difference in total operation 
time (186.5±37.0 min vs. 209.0±36.9 min, p=0.121) between the two groups. However, compared with 
the PA group, the LDA group required fewer additional stitches for reinforcement (p=0.002).

Conclusion: Intracorporeal reconstruction of esophagojejunostomy using an LDA method may be a 
feasible and easy technique for TLTG compared with the PA method. Additional studies with larger 
sample sizes are needed to further support these results.
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ORIGINAL ARTICLE

INTRODUCTION

Gastric cancer is the fifth most common malignant tumor 
worldwide and ranks third among cancer deaths.1 Curative 
gastrectomy with lymph node dissection is the most recom-
mended treatment for gastric cancer.2,3 With development of 
laparoscopic surgical instruments and techniques, laparoscopic 
gastrectomy has become widespread, and it is now possible to 
use laparoscopic procedures for all radical gastrectomy pro-
cedures, including laparoscopic total gastrectomy (LTG) and 
laparoscopic distal gastrectomy (LDG).4-9

LTG is one of the most technically difficult methods for 
laparoscopic gastric cancer surgery. This is because, proper 
resection of lymph nodes is difficult, and intracorporeal 
esophagojejunostomy has been technically challenging for 
many years. However, numerous surgeons and researchers 
have contributed to developing different methods for intracor-
poreal esophagojejunostomy.10-15 Specifically, introduction of a 
V-roc suture known as a barbed suture and development of a 
stapler for use in laparoscopic surgery marked a turning point 
in laparoscopic surgery. In 2016, a study published by Lee 
SW and his colleagues found that the safety of intracorporeal 
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anastomosis was improved during laparoscopic surgery when 
using a linear stapler and barbed suture.16-18

Use of a barbed suture for entry hole closure after EJS using 
a linear stapler represents a great improvement; however, the 
pros and cons depending on angle of the stapler line are cur-
rently unknown. Thus, we compared the postoperative out-
comes of parallel-lined anastomosis (PA) and left dorsal wall 
anastomosis (LDA) during esophagojejunostomy.

MATERIALS AND METHODS

From January 2017 to September 2018, 28 patients who 
underwent LTG to treat gastric cancer were included in this 
study. The patients were divided into two groups: Fifteen pa-
tients underwent PA and 13 patients underwent LDA. The cri-
terion for total gastrectomy was proximal early gastric cancer, 
and LTG was attempted for early gastric cancer in patients 
that did not have confirmed perigastric LN metastasis (cN0).

During the procedure, the surgeon stood on the patient’s 
right side, with the assistant and the endoscopist on the pa-
tient’s left. A pneumoperitoneum (12 mmHg) was established 
through an umbilical trocar, and the umbilical optical port 
served as a reference point for insertion of ports on either 
side of the patient’s abdomen. The left lobe of the liver was 
retracted using a penrose catheter and nylone 2-0 to cre-
ate the surgical field. Greater curvature mobilization was 
performed by dividing the gastrocolic ligament at least 3 cm 
from the gastroepiploic arcade. The left gastroepiploic vessels 
were divided, and dissection was continued in the same plane, 
proximally dividing the gastrosplenic ligament and controlling 

the short gastric vessels. This was continued until the superior 
pole of the spleen was completely free from the fundus. Distal 
mobilization up to the duodenum and the right gastroepiploic 
vessels was then performed. After duodenal transection, the 
right and left gastric vessels were divided, and medial-to lat-
eral mobilization of the upper part of the stomach from the 
retroperitoneum was performed before esophageal transec-
tion. Lymph node dissection was performed during vascular 
mobilization according to the guidelines, removing the lymph 
nodes en-bloc on the side of resection. Vessels were ligated at 
their roots in most instances. Esophageal transection was then 
performed. There are different methods for performing PA 
and LDA; PA involves stapling with an intact esophagus and 
stomach. In LDA, the upper fundus area is held with the op-
erator’s left hand forceps and lifted so that the esophagus can 
be twisted about 60 degrees before stapling. Neither method 
staples the entire esophagus, leaving about 1/4 of the organ 
to allow entry of the anvil side of the linear stapler during 
esophagojejunostomy. Next, the specimen is retrieved from the 
abdominal cavity for reconstruction.

The method of intracorporeal Roux-en-Y anastomosis after 
LTG is as follows: first, a linear stapler is used to cross the je-
junum about 40 cm below Treitz’s ligament. In the PA method, 
isoperistaltic side-to-side anastomosis is performed using a 45 
mm linear stapler on the left side of the esophagus. Entry hole 
closure is initiated from the bottom using absorbable barbed 
sutures and closed by suturing the sero-muscular layer upward 
(Fig. 1A). In the LDA method, staplers are placed on the left 
dorsal wall of the esophagus, followed by side-to-side anasto-
mosis with the jejunum (Fig. 1B, 2).

A

B

Fig. 1. (A) Conventional anastomosis. 
There was a challenge to orient the en-
try hole to make the suture easier. Dur-
ing the suture, it was difficult to hold the 
thread or organ with the instrument on 
the left hand to maintain the orientation. 
And the actual anastomotic direction 
was parallel. (B) LDA method. It is easy 
to suture the entry hole without turning 
the left hand. The enterotomy hole is 
exposed toward the surgeon. The actual 
anastomotic direction is directed to the 
left dorsal of the esophagus.
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Next, intracorporeal jejunojejunal anastomosis is performed. 
An enterotomy is made about 40 cm below the esophagojeju-
nostomy, and a side-to-side jejunojejunostomy is made using 
a linear stapler on the jejunal stump on the Treitz’s ligament 
side. The remaining enterotomy is sutured using a 3-0 V-Loc 
suture. 

Finally, Petersen’s and jejunojejunostomy mesenteric defects 
are closed by nonabsorbable (Ethibond 2-0) continuous su-
tures.

This study was approved by the Institutional Review Board 
of Kosin University Gospel Hospital, and informed consent 
was obtained from all patients before surgery.

All of the statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS), version 22.0 
for Windows (SPSS Inc, Chicago, USA). Categorical variables 
were analyzed by the Chi-square test or Fisher’s exact test, 
while continuous variables were analyzed by Student’s t test. 
The level of significance was set at p<0.05.

RESULTS

Clinicopathologic characteristics of patients are summarized 
in Table 1. Sex and dissection level were not significantly dif-
ferent in the PA and LDA groups. The postoperative pathology 
levels of the PA group indicated that 13 (86.7%) and 2 patients 
(13.3%) were in stage IA and stage IB, respectively. In the LDA 
group, there were 13 patients (100.0%) and 0 patients in stage 
IA and stage IB, respectively. The mean age was 63.9 years for 
the PA group and 57.2 years for the LDA group, with a p value 
of 0.037.

There was no significant difference between the two groups 
in terms of postoperative stay or estimated blood loss (p=0.809, 
0.335). Total operation time was also not significantly different 
between the two groups (186.5±37.0 min vs. 209.0±36.9 min, 
p=0.121). However, the number of reinforcement stitches re-

quired by the LDA group was lower than that of the PA group 
(p=0.002) (Table 2).

DISCUSSION

The purpose of this study was to determine if an opera-

Conventional anastomosis

Esophagus
Jejunum

(PA)

Modified anastomosis
Jejunum

(LDA)

Fig. 2. Post-surgery schematic cross-sectional diagram.

Table 1. Clinicopathologic characteristics of two types of esophagojeju-
nostomy

PA (N=15) LDA (N=13) p value

Age 63.9±7.2 57.2±8.9 0.037

Sex 1.000

   M 10 (66.7%) 8 (61.5%)

   F 5 (33.3%) 5 (38.5%)

BMI 24.6±3.1 23.4±3.5 0.366

ASA 0.512

   Score 1 5 (33.3%) 7 (53.8%)

   Score 2 9 (60.0%) 5 (38.5%)

   Score 3 1 ( 6.7%) 1 ( 7.7%)

Dissection level 1.000

   D1+ 13 (86.7%) 11 (84.6%)

   D2 2 (13.3%) 2 (15.4%)

Pathology (WHO class) 0.578

   WD tub 4 (26.7%) 3 (23.1%)

   MD tub 4 (26.7%) 2 (15.4%)

   PD tub 3 (20.0%) 2 (15.4%)

   SRC 4 (26.7%) 4 (30.8%)

   Cohesive type 0 ( 0.0%) 2 (15.4%)

Lauren 0.068

   Intestinal 10 (66.7%) 6 (46.2%)

   Diffuse 5 (33.3%) 3 (23.1%)

   Mixed 0 ( 0.0%) 4 (30.8%)

PRM_cm 5.1±5.1 4.9±3.4 0.885

DRM_cm 11.6±4.7 11.7±3.6 0.986

Pathologic stage (AJCC 7th) 0.528

   Stage IA 13 (86.7%) 13 (100.0%)

   Stage IB 2 (13.3%) 0 ( 0.0%)

PA=parallel-line anastomosis; LDA=left dorsal wall anastomosis; BMI=body 
mass index; ASA=American society for anesthesiology; WHO=World Health 
Organization; WD=well-differentiated; MD=moderately differentiated; 
PD=poorly differentiated; SRC=signet ring cell type; PRM=proximal resec-
tion margin; DRM=distal resection margin.
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tion procedure could be improved and made easier by adding 
a technical complement to the esophagojejunostomy method 
using a barbed suture and linear stapler, which are already 
widely used in laparoscopic surgery. In this study, we com-
pared the esophagojejunal anastomosis method after LTG and 
found that the LDA group required fewer reinforced stitches 
than the PA group.

Among the laparoscopic gastric cancer approaches, LTG 
can be a burden even for surgeons with years of experience 
in laparoscopic surgery. This is due to insufficient resection 
of the lymph nodes and technical difficulties with intracor-
poreal esophagojejunostomy. Specifically, for intracorporeal 
suture and knot tying, the process can be difficult and time-
consuming, and the development has been slower than that 
of LDG. However, thanks to the efforts of many researchers, 
a variety of safe methods have been developed and are now 
practiced by many surgeons.

For example, whole hand-sewn esophagojejunostomy is 
rarely performed due to the technical difficulties with the 
procedure, which primarily use a circular or a linear stapler. 
The circular stapler does not need to be an additional suture 
for closing the inlet hole after the esophagojejunostomy, but it 
is necessary to expand the incision required to enter the cir-
cular stapler. The linear stapler can be performed immediately 
without extending the incision, but the challenge of entry hole 
closure is problematic. As closure of the stapler is a concern 
for food passage and requires detailed attention, many practi-
tioners have considered hand-sewing the entry hole closure.

A paper published by Lee SW and his colleagues in 2016 in-
troduced knotless barbed absorbable sutures and a suture entry 
hole after intracorporeal gastrointestinal anastomosis using 
a linear stapler. That study demonstrated the safety of this 
method by emphasizing that there were no complications such 
as leakage or stricture at the anastomosis site after surgery.18 
Later, in other work in 2018, Lee SW studied how to suture 
entry holes using a linear stapler and two barbed sutures dur-
ing esophagojejunostomy after LTG. In this retrospective study 
of 27 patients, there were no intraoperative complications 
such as gastrointestinal tears or injuries, and no postoperative 
leakage or stricture at the anastomosis site.19 Therefore, if the 
burden on the laparoscopic suture can be reduced, a crossover 
technique that is safe and employs a simple method is recom-
mended.

Even with the same entry hole closure, we proposed this 
method to overcome the disadvantage caused by the parallel 
method, where the suture is started at the lower end surface of 
the entry hole farther from the operator’s field of view. When 
the anastomosis was performed at 60 degrees on the dorsal 
side, the entire suture surface of the entry hole was brought 
into one field, and the suture could be easily started from the 
lower end, which resulted in fewer additional stitches. These 
results are likely attributable to the learning curve that occurs 
with development and familiarity with continuous operation 
of a single surgeon. However, considering that the previous 
50 cases had used the PA method, the advantages of the LDA 
method seen in this study can be fully considered.

There were some limitations to this study. First, the study 
had a retrospective design. Second, the number of subjects 
was small (n=28), so future studies should include a larger pa-
tient population to further examine these results. Third, since 
the results are based on procedures performed at a single in-
stitution by one operator, it is difficult to objectively determine 
if the results are generalizable for all operators that apply the 
LDA method. Additional studies should include multiple op-
erators and be conducted at multiple hospital centers to better 
understand the impacts of individual operators and outcomes.

In conclusion, intracorporeal reconstruction of esoph-
agojejunostomy using an LDA method is a feasible and easy 
technique for TLTG compared with the PA method. Based 
on the results of this study, operators can use this approach 
to achieve improved outcomes. Additional studies with larger 
sample populations are needed to confirm the results to im-
prove guidelines for patient treatments.
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Table 2. Surgical outcomes

PA (N=15) LDA (N=13) p value

EBL (ml) 0.335

   <20 6 (40.0%) 8 (61.5%)

   20~50 6 (40.0%) 4 (30.8%)

   50~100 2 (13.3%) 0 ( 0.0%)

   100~150 0 ( 0.0%) 1 ( 7.7%)

   150~300 1 ( 6.7%) 0 ( 0.0%)

Operation time (min.) 209.0±36.9 186.5±37.0 0.121

Length of postoperative stay (days) 8.9±2.7 8.5±4.3 0.809

Additional suture (point) 0.002

   0 0 ( 0.0%) 3 (23.1%)

   1 2 (13.3%) 8 (61.5%)

   2 8 (53.3%) 2 (15.4%)

   3 5 (33.3%) 0 ( 0.0%)

EBL=estimated blood loss.
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