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Background: The application of esophagojejunostomy has certain difficulties in totally laparoscopic
total gastrectomy (TLTG). This is due to the higher requirement for surgical techniques and the lack of
any unified standards. This study aim to explore the practicability and safety of intracorporeal overlap and
intracorporeal hand-sewn anastomosis compared with extracorporeal anastomosis.

Methods: The clinical pathological data of 56 patients who underwent TLTG from March 2016 to
December 2020 in the Harbin Medical University Cancer Hospital were retrospectively analyzed. According
to the method of anastomosis, the patients were divided into the overlap (n=36) and the hand-sewn anastomosis
(n=20). Patients who receive laparoscopic-assisted total gastrectomy (LATG; n=74) formed the control group.
The basic clinical data, and intraoperative and postoperative results of the patients were assessed.

Results: Compared with the control group, the overlap anastomosis and hand-sewn anastomosis groups
showed no significant differences in clinicopathological data and short-term postoperative recovery. There
were no significant differences between the overlap and the control group in operation time nor anastomosis
time. However, the anastomosis time of the hand-sewn anastomosis group was significantly prolonged
compared to the control group (53.20+14.14 vs. 43.01+12.53 minutes, P=0.002). Compared with the control
group, the operation cost was significantly higher in the overlap group (CNY 81,300+6,100 vs. CNY
76,600+6,800, P=0.001), but significantly lower in the hand-sewn anastomosis group (CNY 71,9001,700 vs.
CNY 76,600+6,800, P=0.003). Early postoperative complications occurred in 5 cases (13.9%) in the overlap
group, 3 cases (15.0%) in the hand-sewn anastomosis group, and 11 cases (14.9%) in the control group.
There were 3 cases (8.3%) of postoperative anastomotic-related complications in the overlap group. No
anastomotic-related complications were observed in the hand-sewn anastomosis group.

Conclusions: The overlap anastomosis and hand-sewn anastomosis are practical and safe. Furthermore,
the overlap anastomosis may be more suitable for patients with lower cardia and fundic lesions. The
hand-sewn method has a wider range of indications pending advanced surgical skills, and is an effective

supplementary technique for instrument anastomosis.

Keywords: Gastric cancer; overlap; hand-sewn; circular stapler; linear stapler; totally laparoscopic total
gastrectomy (TLTG)
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Introduction

Laparoscopic-assisted Billroth I gastrectomy for the
treatment of early gastric cancer was first reported in 1994
by Kitano er al. (1). So far, several prospective randomized
controlled trials (RCT) on laparoscopic distal gastrectomy
(LDG) have been successfully carried out, and proved to
be technically and oncologically feasible (2-5). However,
laparoscopic total gastrectomy (LUT'G) for the management
of gastric cancer is still encumbered with challenges as
there are no uniform operating standards for laparoscopic
digestive reconstruction and it requires advanced surgical
techniques (6-9).

In totally laparoscopic total gastrectomy (TLTG),
instrument anastomosis is the main method for digestive
tract reconstruction. However, this can be complicated by
issues such as the inconvenient placement of the circular
stapler anvil and limitations of the linear stapler by the
location of the tumor (8,10,11). Hand-sewn anastomosis
has fewer clinical applications and higher requirements for
good suture techniques. However, advantages associated
with this method, including a tension-free suture process,
good blood supply, and a convenient cutting edge. Under
the premise of skilled technology, it is also a surgical
method in line with the concept of laparoscopy (12-14).
This study retrospectively analyzed the intraoperative
and postoperative results and related complications of
intracorporeal overlap and intracorporeal hand-sewn
anastomosis, and compared with LATG, which is widely
used in clinical practice, to explore the advantages of two
kinds of intracorporeal anastomosis and summarize the
indications. We present the following article in accordance
with the STROBE reporting checklist (available at
http://dx.doi.org/10.21037/jgo-21-231).

Methods
Patients

The clinical data of all upper gastric cancer patients who
underwent TG in the Second Ward of the Gastrointestinal
Surgery Department of the Harbin Medical University
Cancer Hospital from March 2016 to December 2020
were retrospectively collated and analyzed. Cases were
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selected according to the following inclusion criteria: (I)
confirmation of gastric cancer by preoperative pathological
diagnosis; (II) clinical stage I-III; and (III) operation
performed by the same group of doctors. Patients were
excluded from this study if they presented with the
following: (I) a history of stomach surgery; (II) other
malignant tumors; (III) comorbid serious systemic diseases
such as hypertension and diabetes; and (IV) a history of
preoperative radiotherapy and chemotherapy.

After applying the inclusion and exclusion criteria, a
total of 130 patients were finally enrolled in this study.
Considering the basic clinical data and economic situation
of patients, the cohort was divided into the overlap group
(n=36), the hand-sewn anastomosis group (n=20), and the
LATG (control group; n=74). All patients signed informed
consent. This study was performed in accordance with the
ethical standards of the Human Subjects Responsibility
Committee (institutions and countries), and the Helsinki
Declaration (as revised in 2013). This research was
approved by the Ethics Committee of the Harbin Medical
University Cancer Hospital (Ethics number: 2018-78-R).

Surgical procedure

Following induction of general anesthesia, patients
were placed in the supine position. A small incision was
made 1 cm above the umbilicus where a 10 mm trocar
was positioned. Pneumoperitoneum was established and
maintained at 14 mmHg pressure. The cavity was explored
and after no visible peritoneal metastasis and ascites were
confirmed, two 12 mm trocars were placed in the left
and right lower abdomen, and two 5 mm trocars were
placed in the left and right upper abdomen, as shown in
Figure 1. Standard D2 lymph node dissection and tumor
radical resection was then performed.

Reconstruction of the digestive tract

Laparoscope-assisted circular stapler for extracorporeal
anastomosis

For complete lymph node dissection under laparoscopy, a
small 3-5 cm incision was made in the upper abdomen, the
specimen was removed, and an anvil was placed at the distal

7 Gastrointest Oncol 2021;12(3):1031-1041 | https://dx.doi.org/10.21037/jgo-21-231



Journal of Gastrointestinal Oncology, Vol 12, No 3 June 2021

end of the esophagus with purse-string forceps. Roux-en-Y
anastomosis was performed.

The overlap method

The abdominal esophagus was fully freed, the jejunum
was cut with a 60 mm stapler that was 15-20 cm away
from the ligament of Treitz, the center of the distal end of
the esophageal stump was punched, and a small incision
was made on the dorsal intestinal wall of the mesentery
7 cm away from the anastomosis line in the distal jejunum
(Figure 2A4). Side-to-side anastomosis of the left anterior
wall of the esophagus and the posterior wall of the jejunum
was performed (Figure 2B). The common opening was
closed by hand-sewn anastomosis (Figure 2C), and the
jejunojejunostomy side-to-side anastomosis was performed
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at a distance of 50 cm from the esophageal jejunostomy to
close the common opening.

Hand-sewn anastomosis

The jejunum was cut with a 60 mm stapler that was
20-25 cm away from the ligament of Treitz. Barbed thread
was used to suture the posterior wall of the esophageal
stump and the posterior jejunum from right to left. The
barbed thread was indwelled and a matching small incision
was made in the esophagus and jejunum (Figure 3A4). The
seromuscular layer of the posterior wall of the anastomotic
stoma was sutured continuously with barbed thread, and
then the whole layer of the posterior wall was sutured
intermittently. The suture direction was from right to
left using varus suture (Figure 3B). The whole anterior
wall of the anastomosis was sutured intermittently, and
the seromuscular layer of the anterior wall was sutured
continuously with barbed thread, from left to right, using
valgus suture (Figure 3C).

Observation index

General clinical data (gender, age, BMI, ASA score, tumor
location, preoperative comorbidities, preoperative anemia,
preoperative hypoproteinemia, history of abdominal surgery,
pTNM stage). Intraoperative and postoperative short-term
results (blood loss, operation time, anastomosis time, time
to first postoperative liquid diet, time to first postoperative
flatulence, postoperative hospital stay), and postoperative
complications (anastomotic leakage, anastomotic bleeding,
anastomotic stenosis, intra-abdominal bleeding, duodenal
stump leakage, abdominal infection, intestinal obstruction,

Figure 2 Overlap anastomosis. (A) A small incision was made in the center of the distal esophageal stump and the dorsal wall of mesentery.

(B) The anterior wall of esophagus was anastomosed with the posterior wall of jejunum. (C) The common opening was closed by hand-sewn

anastomosis.

© Journal of Gastrointestinal Oncology. All rights reserved.
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Figure 3 Hand-sewn anastomosis. (A) Continuous suture along the posterior wall of the esophageal stump and the posterior wall of the

jejunum. Matching incisions were made. (B) Continuous suture of the posterior wall of the anastomosis. (C) Continuous suture of the

anterior wall of the anastomosis.

pancreatic leakage, pulmonary infection, incision infection,
esophageal hiatal hernia, etc.).

Postoperative management and follow-up

The gastric tube was pulled out on the first day post-
surgery. Patients were allowed to drink a small amount
of water intermittently and encouraged to move out of
bed. Computed tomography (CT) and digestive tract
radiography were performed on the 5th day post-operation
to assess the presence of any anastomotic leakage. Patients
were discharged 7-8 days post-operation. After discharge,
patients were followed up for complications related to
anastomoses. At 6 months post-surgery, patients were
examined for anastomotic stenosis by electronic gastroscopy.

Statistical methods

Statistical analyses were conducted using SPSS 22.0
statistical software. The measurement data conforming
to normal distribution are expressed as mean * standard
deviation (¥ = s), and the independent sample # test was used
for comparison between groups. Categorical variables were
compared using the chi-squared or Fisher test. Univariate
and multivariate binary logistic regression models were used
to analyze the risk factors of complications. A P value <0.05
was considered statistically significant.

Results
Basic clinicopathological features

The clinicopathological characteristics of the three groups
of patients are shown in Table 1. Compared with the basic
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clinical data of the control group, there were no statistically
significant differences in either the overlap group nor
the hand-sewn group. The distance from the upper edge
of the tumor to the resection edge of the esophagus was
analyzed in the three groups. This distance was shorter in
the overlap group compared to the control group (2.54+0.73
vs. 4.26+0.86 cm, P<0.001) and the hand-sewn anastomosis
group (2.54+0.73 vs. 3.93+0.83 cm, P<0.001). There was no
significant difference between the hand-sewn anastomosis
group and the control group (Figure 4). In this study,
the median follow-up time was 24 months for patients
in the overlap group was, 12 months for the hand-sewn
anastomosis group, and 33 months for the control group.

Intraoperative and postoperative vesults

The intraoperative and early postoperative results are
shown in Table 2. In the overlap and the control group,
the operation time (measured from when the first
Trocar is inserted to closure of the abdominal cavity)
(194.94+25.20 vs. 190.49+33.77 minutes, P=0.484) and
the anastomosis time (from the beginning of the hole or
anvil placement to the end of the suture) (42.17+10.20 vs.
43.01+12.53 minutes, P=0.725) were similar. The average
blood loss in the overlap group was lower than that of
the control group, but the difference was not significant
(68.61+38.65 vs. 79.86+44.37 mL, P=0.196). There is no
difference in short-term results between the overlap and the
control group, including time to first flatulence, time to first
liquid diet, and postoperative hospital stay. However, the
cost of surgery in the overlap group was significantly higher
than that in the control group (CNY 81,300+6,100 vs. CNY
76,60026,800, P=0.001).
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Table 1 General clinical data of the patients
p
Variable Overlap Hand-sewn Control
Overlap vs. Control  Hand-sewn vs. Control
Gender 0.59 0.698
Male 25 (69.4) 14 (70.0) 55 (74.3)
Female 11 (30.6) 6 (30.0) 19 (25.7)
Age (years) 53.7+10.7 56.3+7.8 53.7+10.7 0.081 0.63
BMI (kg/m? 23.6+3.8 23.9+3.0 22.7+3.4 0.233 0.157
ASA score 0.504 0.836
| 22 (61.1) 14 (70.0) 50 (67.6)
Il 14 (38.9) 6 (30.0) 24 (32.4)
1] 0 0 0
Tumor location 0.281 0.134
Gastroesophageal 17 (47.2) 11 (565.0) 27 (36.5)
junction
Body of stomach 19 (52.8) 9 (45.0) 47 (63.5)
Preoperative 0.911 0.874
complications
0 21 (58.3) 11 (65.0) 43 (58.1)
1 12 (33.3) 6 (30.0) 23 (31.1)
2 3(8.3) 3(15.0) 8(10.8)
>3 0 0 0
Preoperative anemia 5(13.9) 3(15.0 14 (18.9)
Preoperative 6 (16.7) 1(5.0) 9(12.1)
hypoproteinemia
History of abdominal 3 (8.3) 0 5(6.7)
surgery
TNM staging 0.11 0.152
| 12 (33.3) 7 (35.0) 13 (17.8)
Il 14 (38.9) 8 (40.0) 27 (37.0)
11l 10 (27.8) 5(25.0) 33 (45.2)
\% 0 0 0
Distance from upper edge 2.54+0.73 3.93+0.83 4.26+0.86 <0.001 0.116
of tumor to resection edge
of esophagus
Follow-up time (months) 24 12 33

Data are expressed as mean = standard deviation or n (%). ASA, American Society of Anesthesiologists score; TNM, tumor, node,

metastasis stage.
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Compared with the control group, the operation
time of the hand-sewn anastomosis group was longer
(204.70£20.72 vs. 190.49+33.77 minutes, P=0.085), and the
anastomosis time was significantly longer (53.20+14.14 vs.
43.01£12.53 minutes, P=0.002). The bleeding volume was
similar between the two groups (75.00£37.59 vs. 79.86+
44.37 mL, P=0.353). There were no significant differences
in the time to first flatulence, time to first liquid diet, and
the postoperative hospital stay between the two groups. The
operation cost of the hand-sewn anastomosis group was
significantly reduced compared to the control group (CNY
71,9001,700 vs. CNY 76,600+6,800, P=0.003).

G T T L]
Overlap Hand-sewn Control

Distance from the upper edge of the tumor
to the cutting edge of the esophagus (cm)

Figure 4 The distance from the upper edge of the tumor to the
cutting edge of the esophagus in the overlap group was shorter
than that in the hand-sewn anastomosis group and the control

group. *, P<0.05.

Table 2 Operative and postoperative results

Wang et al. Feasibility and safety of intracorporeal anastomosis

Postoperative complications

There were no deaths in hospital or within 30 days post-
surgery. The postoperative complications are shown in
Table 3. There were 5 cases (13.8%) of postoperative
complications in the overlap group, 3 cases (15%) in the
hand-sewn anastomosis group, and 11 cases (14.8%) in the
control group. In the overlap group, early anastomotic-
related complications included 1 case of anastomotic
leakage and 2 cases of anastomotic bleeding. There were
no anastomotic-related complications in the hand-sewn
anastomosis group. In the control group, there were 2
cases of anastomotic leakage and 1 case of anastomotic
bleeding. Complications that occurred one month post-
operation were included in the long-term postoperative
complications. These were mainly anastomotic-related
complications. There was no anastomotic stenosis in the
overlap group and the hand-sewn anastomosis group during
the follow-up period. In the control group, there were 2
cases of anastomotic stenosis. No hiatal hernia was detected
in any of the three groups.

Risk factors of complications after complete laparoscopic
intracorporeal anastomosis

Univariate analysis demonstrated that the number of
preoperative complications, operation time, anastomosis
time, and intraoperative blood loss were all related to
postoperative complications (7zble 4). Multivariate analysis
of these factors showed that preoperative complications

P

Clinical outcome data Overlap Hand-sewn Control

QOverlap vs. Control  Hand-sewn vs. Control
Operation time (min) 194.94+25.20 204.70+20.72 190.49+33.77 0.484 0.085
Anastomosis time (min) 42.17+10.20 53.20+14.14 43.01+£12.53 0.725 0.002
Blood loss (mL) 68.61+38.65 75.00+37.59 79.86+44.37 0.196 0.353
Time to first postoperative liquid 4.03+0.81 4.00+0.79 3.76x0.77 0.106 0.239
diet (days)
Time to first postoperative 3.56+0.81 3.80+0.77 3.53+0.75 0.754 0.164
flatulence (days)
Postoperative hospital stay (days) 7.67+1.43 7.9+ 0.79 8.12+1.99 0.223 0.626
Secondary operation 0 0 1
Operation cost (CNY 1,000) 81.3+6.1 71.9+1.7 76.6+6.8 0.001 0.003

Data are expressed as mean =+ standard deviation or n (%).

© Journal of Gastrointestinal Oncology. All rights reserved.
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Table 3 Postoperative complications
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Clinical outcome data Overlap Hand-sewn Control
Early postoperative complications 5 3 11
Anastomotic complications
Anastomotic leakage 1 0 2
Anastomotic bleeding 2 0 1
Non anastomotic complications
Intra-abdominal bleeding 0 0 2
Duodenal stump leakage 1 0 1
Abdominal infection 0 1 0
Intestinal obstruction 1 1 2
Pancreatic leakage 0 1 1
Pulmonary infection 0 0 0
Incision infection 0 0 2
Cardio cerebrovascular 0 0 0
Long term postoperative complications 0 0 2
Anastomotic stenosis 0 0 2
Hiatal hernia 0 0 0

[odds ratio (OR) 4.90, 95% confidence interval (CI): 1.23 to
16.17], operation time (OR 1.08, 95% CI: 1.01 to 1.16), and
intraoperative blood loss (OR 1.03, 95% CI: 1.00 to 1.05)
were independent predictors of complications after TLTG.

Discussion

LTG has been reported since 1999 (15). LATG is more
common in clinical practice due to its advantage of being
closer to the open state and its non-inferiority to open
total gastrectomy (OTG) (16). However, TLTG has not
been widely used due to its high technical requirements
and the lack of unified standards for digestive tract
reconstruction. Laparoscopic esophagojejunostomy is the
key to the completion of TLT'G. In addition to the long-
term oncology results of patients, it has been reported
that inappropriate anastomosis can cause postoperative
complications (17,18). Therefore, understand the
indications and contra-indications for each TLTG
anastomosis method is crucial to the successful treatment of
the patient.

In principle, the criteria for successful reconstruction
of esophageal jejunal anastomosis include sufficient blood
supply and tension-free anastomosis. Use of the circular

© Journal of Gastrointestinal Oncology. All rights reserved.

stapler and hand-sewn anastomosis can achieve the smallest
separation of the esophageal stump while maintaining
the blood supply of the anastomosis. However, If the
location of the tumor is high, it will be difficult to insert
the anvil in the extracorporeal anastomosis. In addition,
the operation related to anastomosis can also be affected by
factors such as body mass index (BMI) and thoracic type.
The linear stapler can produce anastomotic stoma larger
than 30 mm in diameter, which may have advantages in
reducing anastomotic stenosis. In fact, it has been reported
that the incidence of anastomotic leakage and stenosis
associated with the linear stapler is relatively low compared
to that of the circular stapler (7,19). However, it has been
shown that anastomotic tension can significantly increase
anastomotic complications (20) and the use of linear stapler
needs to reserve a long esophageal stump. Therefore,
for patients with high lesion locations, considering the
high tension, blood supply and the safety of the proximal
margin, side-to-side anastomosis is not optimal. Compared
with instrument anastomosis, hand-sewn anastomosis is
a simple and economical surgical technique, which can
monitor the whole process of suture and as a result, the
anastomosis more reliable. However, this method is not yet
in mainstream clinical use as it has higher requirements for
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Table 4 Risk factors for postoperative complication after intracorporeal anastomosis

Univariate Multivariate
Variable
OR (95% Cl) P OR (95% CI) P

Age 1.04 (0.96-1.14) 0.323

Sex 0.73 (0.13-4.07) 0.723

BMI 1.25 (0.86-1.63) 0.101

Preoperative complications 3.83 (1.28-11.47) 0.016 4.90 (1.19-20.09) 0.027
ASA score 1.09 (0.23-5.15) 0.909

Preoperative anemia 2.33 (0.38-14.2) 0.360

Preoperative hypoproteinemia 2.87 (0.45-18.21) 0.264

Operation time 1.07 (1.02-1.12) 0.011 1.08 (1.01-1.16) 0.029
Anastomosis time 1.06 (1.00-1.13) 0.042 0.97 (0.88-1.06) 0.970
Blood loss 1.02 (1.00-1.04) 0.017 1.03 (1.00-1.05) 0.041

OR, odds ratio; Cl, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiologists score.

appropriate equipment and more advanced surgical skills (6).
Therefore, considering the limitations of the extracorporeal
anastomosis, the clinical application and value of the
intracorporeal linear stapler and intracorporeal hand-sewn
anastomosis were explored.

Statistical data showed that there were no significant
differences between the overlap group and the control
group in the basic data of clinical pathology, blood loss,
and short-term postoperative results. The operation time
and anastomosis time were relatively balanced. Reasons
that can help save time may include as follows: (I) our team
improved the method of overlap anastomosis, simplified the
operation steps, and did not rotate the esophageal stump.
Esophagojejunostomy was performed on the anterior wall
of the esophageal stump. After closure, visibility of the
common opening was improved. (II) The operator has many
years of experience in totally laparoscopy distal gastrectomy
(TLDG) operations. This, combined with the use of barbed
suture effectively shortened the closing time of the common
opening. Due to the limitation of operation space and the
possibility of stenosis, barbed suture has been widely used
in a variety of surgical operations, and it has been shown
to significantly shorten the suture time under laparoscopic
(21-23). In addition, the team’s overlap experience
includes: (III) the author recommend that the jejunum be
disconnected first. This allows sufficient time to observe
the blood supply of the jejunum after it is disconnected.
But we also found that it is relatively difficult to prune
the mesentery under laparoscopy. (IV) We found it was

© Journal of Gastrointestinal Oncology. All rights reserved.

convenient and safe to cut the cutting edge in the specimen
bag under laparoscopic guidance and remove the spoon
forceps. (V) We can see from Figure 4 that overlap method
is more likely to be limited by the location of the tumor, so
it may not be suitable for the upper middle position of the
cardia and in the case of esophageal wall edema, the risk of
bleeding after closure is relatively increased. (VI) Notably,
there have been increasing reports of hiatal hernias after
LTG linear stapler use (24), which may be due to the
separation of the left diaphragm during the operation,
followed by distortion of Roux intestinal loop, and sliding of
anastomotic stoma, resulting in gastrointestinal obstruction.
Separation or injury to the diaphragm should be repaired
and the Roux intestinal loop should be fix at the hiatal site
to minimize the occurrence of hiatal hernias.

In comparison, we found that intracorporeal hand-sewn
anastomosis and extracorporeal circular anastomosis were
similar during the operation, and both were end-to-side
anastomosis, although the anastomosis time was prolonged
due to the initial operation. Indeed, longer operation times
may have adverse impacts on the prognosis of patients (25).
However, patients in the hand-sewn anastomosis group
have achieved satisfactory results in terms of postoperative
recovery and complications. In our experience, an optimal
anastomosis area is crucial to the length of anastomosis
time. Good control of the operation field requires effective
fixation measures for the left lateral lobe of the liver,
esophagus, and jejunum stump. The continuous suture
between the posterior wall of the esophageal stump and the
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posterior wall of the jejunum used by our surgical team can
achieve a good fixation effect and prevent the esophageal
stump from retracting. At the same time, the continuous
suture of the plasma muscular layer of the anterior and
posterior walls of the anastomotic stoma through the
barbed thread combined with the full-thickness intermittent
suture is more reliable. In addition, before suture, it is
recommended to use an attractor to fully attract digestive
fluid, and then suture it to prevent contamination caused by
leakage of digestive fluid. Lastly, the anastomotic plane of
hand-sewn anastomosis is similar to that of extracorporeal
anastomosis, which is higher than overlap method.
Therefore, on condition of skilled technique, hand-sewn
anastomosis may have a wider adaptability for tumor
location.

Anastomotic stenosis is a significant complication
affecting a patient’s quality of life after total gastrectomy.
It has been reported that there is a correlation between the
incidence of anastomotic stenosis and circular staplers (26),
however, this latter study was not a systematic investigation
and future large-scale clinical studies should be conducted
to confirm this association. In this study, no anastomotic
stenosis occurred in the intracorporeal anastomotic group,
especially hand-sewn anastomotic, no anastomotic related
complications. The author believes that with the increase of
hand-sewn anastomotic operation, the technical concept is
more mature, and its application prospect should be more
extensive.

Therefore, if the operator has passed the learning
curve, the intracorporeal anastomosis will be more suitable
for clinical practice, and the advantage is more obvious.
Regarding the choice of anastomosis method for LTG
treatment of gastric cancer, the author believes that it
should be considered comprehensively from both the
operator and the patient. In terms of the operator, the
position of the operator in the learning curve and the
operator’s habits are included. The patients’ health, clinical
stage, tumor location, economic situation and other factors
are included. The surgeon should combine two aspects and
choose flexibly.

This retrospective study was conducted in a single
institution. The patients were non-random, and the sample
size was small. Furthermore, there may be bias in the
selection. For example, for patients with early clinical stage
gastric cancer and patients with obesity, the overlap and
hand-sewn anastomosis methods were preferred. This study
demonstrated that the three anastomosis methods have
their own advantages, and future prospective randomized

© Journal of Gastrointestinal Oncology. All rights reserved.
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controlled trials with larger sample sizes are warranted to
verify these results.

Conclusions

Both overlap and hand-sewn anastomosis are safe and
feasible, and the use of the overlap method is more
minimally invasive. The overlap anastomosis method is
recommended for patients with lower cardia and gastric
fundus lesions. Extracorporeal circular stapler anastomosis
and intracorporeal hand-sewn anastomosis have better
adaptability to tumor location. If the surgeon has advanced
suture skills, the hand-sewn anastomosis method may
be more suitable for certain patients such as those with
esophageal wall edema and obesity, and it is the key
supplement of instrument anastomosis. The operating
surgeon should consider all indications prior to deciding
upon the optimal method.
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