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Background: Totally laparoscopic total gastrectomy (TLTG) using the overlap reconstruc-
tion method is associated with fewer postoperative complications and fast recovery than
laparoscopic-assisted radical total gastrectomy (LATG). However, evidence on the safety and
feasibility of TLTG (overlap reconstruction) in patients with advanced Siewert III esopha-
gogastric junction cancer and gastric cancer of the upper and middle third of the stomach is
scarce.

Methods: This study is a prospective, single-center, single-blind, two-arm randomized con-
trolled trial designed to include 292 patients with advanced Siewert Il esophagogastric junction
cancer and gastric cancer of the upper and middle third of the stomach who will be randomly
assigned to two groups: a TLTG overlap group (n=146) and an LATG group (n=146). The
patients’ demographics, pathological characteristics, intraoperative variables, postoperative
complications, postoperative recovery variables, 3-year disease-free survival and 3-year overall
survival will be collected and analyzed. The primary outcome is the postoperative complications
within 30 days after surgery including intra-abdominal hemorrhage, anastomotic leakage,
duodenal stump fistula, pancreatic fistula, chyle leakage, abdominal infection, intestinal obstruc-
tion, wound complications, pulmonary infection, pleural effusion, pulmonary embolism, cardi-
ovascular and cerebrovascular complications, and deep vein thrombosis. The secondary
outcomes are the 3-year disease-free survival and 3-year overall survival.

Discussion: This trial will provide high-level evidence for the safety and feasibility of
TLTG (overlap reconstruction) compared with LATG in advanced Siewert III esophagogas-
tric junction cancer and the upper and middle third of gastric cancer.

Trial Registration: This trial has been registered at the Chinese Clinical Trial Registry:
ChiCTR1900025667 (registration date: September 4, 2019).

Keywords: totally laparoscopic total gastrectomy, laparoscopic-assisted total gastrectomy,
overlap reconstruction, Siewert III esophagogastric junction cancer, gastric cancer, randomized

controlled trial
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Background

Since Kitano et al' reported the world’s first laparoscopic-
assisted distal gastrectomy in 1994, the surgical techniques
have greatly evolved and the surgical indications have
expanded from early gastric cancer to locally advanced
gastric cancer.” With further improvements in the techni-
ques and equipment, laparoscopic assisted surgery has
surgery.”
Compared with traditional open surgery, laparoscopic sur-

progressed towards totally laparoscopic
gery provides better visualization of the operative field and
is associated with less postoperative pain, fast recovery,
fewer complications, and a shorter hospital stay.’
Meanwhile, the long-term survival outcomes of laparo-
scopic surgery are comparable to those of open surgery.*
A multicenter randomized controlled trial (CLASS-01)
systematically evaluated the use of total laparoscopic dis-
tal gastrectomy in advanced gastric cancer. The study
concluded that there was no significant difference in post-
operative complications and long-term survival in total
laparoscopic distal gastrectomy compared with open
surgery.* This study provides a reference and theoretical
basis for evaluating the application of laparoscopic surgery
in advanced gastric cancer. Currently, complete laparo-
scopic distal gastrectomy is recommended by the guide-
lines and has been proven to be safe and feasible.’
However, totally laparoscopic total gastrectomy (TLTG)
is not as extensively used as totally laparoscopic distal
gastrectomy.®

At present, laparoscopic total gastrectomy is still
mainly laparoscopically assisted. In laparoscopic-
assisted radical total gastrectomy (LATG), the digestive
tract reconstruction is performed through an auxiliary
incision. However, it is difficult to expose the surgical
field in patients with obesity, small angle of the rib arch,
or high tumor position. In these cases, the incision has to
be extended and the risk of anastomosis complications is
increased coupled with fewer advantages for minimally
invasive surgery.” In contrast, with TLTG, the surgeon
has a better view of the operative field, which is advan-
tageous for lymph node dissection of the lower esopha-
gus and more suitable for patients with larger lesions,
higher tumor position and obesity.*? The only problem is
that it requires advanced laparoscopic suturing skills to
perform the esophagojejunal anastomosis.

It was reported that the incidence of complications
after laparoscopic total is as

gastrectomy high as

10-40%,° and the incidence of esophageal jejunal

anastomotic leakage is 1.7-6.5%.'C Esophageal jejunal
anastomotic leakage is a serious complication, accounting
for 0.9-8.5% of the overall complications, and once it
occurs, the mortality rate can be as high as 50%."!
Excessive tension at the anastomotic site, leading to bleed-
ing and disruption of the esophageal mucosa, causes ana-
stomotic leakage.12 Therefore, the development of a safe,
simple, and secure anastomotic method is very crucial for
the widespread use of TLTG. However, there is no con-
sensus on the best method for reconstruction during TLTG.

In recent years, many studies have recognized the
advantages of linear anastomosis in total laparoscopic
esophagojejunostomy.'® Linear anastomosis with laparo-
scopy is relatively simple and can be performed in deeper
and narrower areas like the esophageal hiatus. The dia-
meter of the linear anastomosis is not affected by the
diameter of the esophagus and jejunum. Hence, the dia-
meter of the anastomosis is large, and the probability of
anastomotic stenosis is relatively low.'* Schneider et al'
reported that the diameter of the anastomosis obtained
with a linear stapler was significantly larger than that
obtained with a circular stapler. In addition, the blood
supply to the stapler after linear anastomosis does not
fall to a critical level,'® and the risk of anastomotic leakage
is low."”

The overlap method for total laparoscopic esophageal
jejunostomy was proposed by Inaba et al'” in 2010. In the
overlap method, the position of the esophagus and jejunum
is parallel to the direction of the intestinal peristalsis. The
anastomosis is wide with lower mesenteric tension. Most
of the current studies show that the incidence of anasto-
motic-related complications after overlap anastomosis is
low and the short-term results are satisfactory.'®
Kawamura et al'® retrospectively reported that the inci-
dence of postoperative anastomotic complication was
0.7% in the overlap group and another study from the
United States also reported the feasibility and safety of
the overlap method in advanced gastric cancer.””

However, the safety and effectiveness of the overlap
method is still controversial. To date, there are no large-
scale clinical randomized controlled trials comparing TLTG
using the overlap method with LATG for advanced Siewert
I esophagogastric junction cancer and cancer of the upper
and middle third of the stomach in terms of safety and
efficacy. Here, we designed a study protocol to conduct
a single-center, prospective randomized controlled trial to

compare the efficacy and safety of TLTG using the overlap
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method with LATG for advanced Siewert 111 esophagogastric
junction cancer and upper and middle third gastric cancer.

Methods and Design

This is a prospective, single center, single-blind, two-arm
randomized controlled trial (RCT) in which 292 patients
will be rolled from the Department of Digestive Surgery,
Xi Jing Hospital, The Fourth Military Medical University,
China from October 2019 to October 2024. They will be
randomly assigned by computer to two groups. The
experimental group will receive TLTG (overlap recon-
struction) and the control group will receive LATG. The
trial will compare the safety and efficacy of TLTG with
overlap reconstruction with that of LATG for the treatment
of advanced Siewert III esophagogastric junction cancer
and upper and middle third gastric cancer. A complete
checklist of items according to the Standardized Protocol

Items: Recommendations for Intervention Trials (2013) 13
is provided. Figure 1 shows the flow chart for the trial.

Participant Selection

Patients diagnosed with advanced Siewert III esophago-
gastric junction cancer or gastric cancer of the upper and
middle part of the stomach who will undergo laparoscopic
radical total gastrectomy at Xijing hospital will be
recruited. In total, 292 eligible patients will be identified
and randomized (1:1) to the TLTG (overlap) and LATG
groups. The inclusion criteria are as follows: 1) age
between 18 and 65 years; 2) Siewert type III adenocarci-
noma of the esophagogastric junction or gastric cancer of
the upper and middle part of the stomach; 3) no neoadju-
vant chemotherapy received; 4) feasible to perform D2
(lymph node dissection according to the Japanese gastric
cancer guidelines 2010 third edition recommendation)

Patients who satisfy the selection criteria

Eligible for inclusion

v

Signed the informed consent form

v

Randomization and baseline data collection

v

Allocation
A
L N\
TLTG overlap group LATG group
NG 7
2N

Preoperative care

Y

Completion of the surgery

v

Follow-up at postoperative day 14 and 30 after discharge for complications

v

Postoperative follow-up every 3 months for 3-year disease free survival and 3-year overall survival

A

Analysis

Figure | Flow chart for the trial.
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radical total gastrectomy (RO resection), 5) absence of
distant metastases and surrounding adjacent organ inva-
sion on preoperative contrast-enhanced computed tomo-
graphy (CT) chest and abdomen; 6) preoperative staging
¢T2-4aN0-3MO (according to AJCC-7th TNM tumor sta-
ging); 7) voluntary participation in the study and the
provision of informed consent; 8) preoperative Eastern
Cooperative Oncology Group (ECOG) score of 0 to 2; 9)
preoperative white blood cells (WBC) > 3 x 10°/L, abso-
lute neutrophil count (NEU) > 1.5 x 10°/L, platelet (PLT)
>100 x 10°/L; and 10) preoperative American Society of
Anesthesiologists (ASA) score of I-11I.

The exclusion criteria are as follows: 1) contraindica-
tions for laparoscopic surgery; 2) uncontrolled severe med-
ical diseases, including unstable angina or myocardial
infarction within 6 months, congestive heart failure greater
than New York Heart Association (NYHA) 2, arrhythmia
requiring antiarrhythmic drugs, thrombosis or embolic
events within 6 months, severe central nervous system or
blood system disease, heart, lung, liver, or kidney dysfunc-
tion, immunodeficiency, liver cirrhosis, portal hyperten-
sion, or splenomegaly; 3) trauma, fracture, or serious
surgery within 6 weeks before the start of the study; 4)
autologous bone marrow transplantation or stem cell res-
cue treatment within 4 months before the start of the
study; 5) history of allogeneic organ transplantation; 6)
pregnant or lactating women; 7) serious mental illness; 8)
history of previous esophageal or gastric surgery; 9) his-
tory of other malignant tumors within 5 years; 10) emer-
gency surgery; 11) participating in other clinical trials.

The elimination criteria are as follows: 1) inability to
perform RO resection during surgery; 2) combined organ
resection due to invasion of surrounding organs intrao-
of distant metastasis on

peratively; 3) presence

i e
y

intraoperative exploration or development of intraopera-
tive severe cardiovascular and cerebrovascular complica-
tions; 4) conversion to laparotomy; 5) conversion to
thoracotomy to perform anastomosis; 6) postoperative his-
topathological findings of coexistent gastric neuroendo-
crine tumors, squamous cell carcinoma, lymphoma,
stromal tumors, and other types of tumors; 7) participant

request to withdraw from the study after enrollment.

Surgical Intervention/Treatment Protocols

Surgery will be performed by an experienced surgeon who
has performed more than 50 cases of TLTG (overlap) and
more than 100 cases of LATG with an annual case load
>200. Patients will be anesthetized and placed in a flat
position. The head will be raised by 30°. The operator will
stand on the left side of the patient, the first assistant on
the right side of the patient, and the camera assistant
between the legs of the patient. A 10 mm trocar will be
placed as the first port at the lower edge of the umbilicus
and a pneumoperitoneum will be established. The pneu-
moperitoneum pressure will be maintained at 12-14
mmHg (1 mmHg = 0.133 kpa). In all, five trocars will be
placed in a “V” pattern.

The D2 lymph node dissection will be performed
according to the Japanese Gastric Cancer treatment proto-
col and the whole stomach and the lower esophagus will
be fully mobilized (Figure 2A—C). The esophagus and the
duodenum will be transected using a 60-mm linear stapler.
The resected specimen will be removed through the umbi-
lical port site by extending the incision. The right dia-
phragmatic crus and the ventral side of the esophageal
hiatus will be partially divided to widen the surgical field
for reconstruction, if necessary. The experimental group
will receive TLTG. For TLTG, all the anastomoses will be

Figure 2 Intraoperative images showing the radical D2 lymphadenectomy during total gastrectomy. (A) Splenic hilar lymph node dissection. (B) The lymph nodal dissection
near the origin of the common hepatic artery, left gastric artery and the splenic artery. (C) The lymph nodal dissection near the right gastroepiploic artery, right

gastroepiploic vein, and removal of the subpyloric lymph nodes.
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performed laparoscopically. Jejunojejunostomy (Y anasto-
mosis) will be performed before esophagojejunostomy.
The jejunum will be intracorporeally transected at a point
20 cm distal to the ligament of Treitz using a 60-mm
Endo-GIA linear stapler. At approximately 55 cm distal
to the planned site for esophagojejunostomy, a side-to-side
jejunojejunostomy will be performed using a 60-mm linear
stapler. The entry point will be closed with an extracorpor-
eal interrupted hand-sewn technique using absorbable
monofilament sutures. The jejunal mesenteric defect will
be closed to prevent internal herniation. The duodenal and
distal jejunal staple lines will be reinforced with inter-
rupted 4-0 absorbable sutures. A small hole will be
made 6 cm distal to the stapler line on the antimesenteric
side of the jejunal limb, while another small hole will be
made on the left wall of the esophageal stump. One limb
of the 45-mm linear stapler will be inserted into the eso-
phageal stump using the nasogastric tube as a guide and
another limb of the liner stapler will be placed in the
jejunal limb. The forks of the stapler will be closed and
fired to construct a Roux-en-Y side-to-side esophagojeju-
nal anastomosis. After the hemostasis at the anastomosis
site is confirmed, the entry hole will be closed by contin-
uous full-thickness hand suturing using a 3-0 barbed
suture. The main process of the overlap method is shown
in Figure 3A-1.

The patients in the control group will receive LATG.
The procedure for radical D2 lymphadenectomy and the
complete mobilization of the stomach will be the same as
that used in the overlap group. The esophagojejunal ana-
stomosis will be performed with the traditional open
Roux-en-Y anastomosis technique using a circular stapler.
An 8-10 cm incision will be made in the upper abdomen.
Purse-string sutures will be placed 2 to 3 cm away from
the upper edge of the tumor and the esophagus and the
duodenum will be routinely transected. The anvil of the
circular stapler will be inserted into the esophageal stump.
The jejunum will be extracorporeally transected 25 cm
distal to the ligament of Treitz. Then, a Roux-en-Y end-
to-side esophagojejunal anastomosis will be constructed
with the circular staplers. Finally, a jejunojejunal side-to-
side anastomosis will be made about 55 cm below the
a hand

esophagojejunostomy  using sewn method

extracorporeally.

Sample Size Estimation
The sample size was estimated using PASS11.0 software.
The incidence of postoperative complications in our

central database among 2268 patients who underwent
radical total gastrectomy was 19.9%. We estimated that
the postoperative 30-day overall complication rate will be
8% in the experimental group. The parameters were
designed for a noninferiority test with a noninferiority
margin of 20% (a=0.05, b=0.20, and a power of 80%).
Patients will be assigned to the experimental and control
groups with a 1:1 ratio. The optimal sample size for each
group was determined to be 132, and 264 participants will
be needed. Allowing for a 10% drop-out rate, 292 partici-
pants (146 participants in each group) will be recruited.

Study Endpoints

The primary outcome is the complications within 30 days
after surgery. The complications that will be analyzed in
this study include intra-abdominal hemorrhage, gastroin-
testinal bleeding, anastomotic leakage, duodenal stump
fistula, pancreatic fistula, chyle leakage, abdominal infec-
tion or abscess, intestinal obstruction, incision-related
complications (infection, hydration, cracking, bleeding,
poor healing, etc.), pulmonary infection, pleural effusion,
pulmonary embolism, cardiovascular and cerebrovascular
complications (including thrombosis, embolism, etc.), and
deep vein thrombosis. Postoperative surgical complica-
tions will be classified according to the Clavien-Dindo
classification.”’ The secondary outcomes are 3-year dis-
ease-free survival and 3-year overall survival. Disease-free
survival is defined as the time between the date of surgery
and the first detection of local recurrence or distant metas-
tasis. Overall survival is defined as the time between the
date of surgery and death.

Data Collection

The preoperative baseline data (gender, age, BMI, ASA
classification, ECOG score, blood tests [Hb, RBC, WBC,
NEU%, PLT, AST, ALT, albumin, prealbumin, total biliru-
bin, creatinine, urea nitrogen, potassium ion, sodium ion,
chloride ion, calcium ion], tumor markers [CEA, AFP,
CA19-9] and comorbidities [heart disease, hypertension,
diabetes, etc.]) will be recorded. Intraoperative variables
including digestive tract reconstruction time (min), operation
time, intraoperative blood loss, length of incision, intraopera-
tive blood transfusion, and intraoperative complications will
be documented. Postoperative pathology (tumor location,
tumor size, margin, distance of upper margin, number of
lymph nodes dissected, lymph node metastasis rate, TNM
clinical stage, pathological type [adenocarcinoma, tubular
adenocarcinoma, mucinous adenocarcinoma, signet ring

Cancer Management and Research 2021:13
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Figure 3 Schematic representation of the technique of esophagojejunostomy after totally laparoscopic total gastrectomy by overlap method. (A) Division of the distal
esophagus with a linear cutting closure device. (B) The gastric tube is passed through the cut end of the esophagus. (C) One arm of the linear staple is inserted into the
proximal jejunum. (D) Under the guidance of nasogastric tube, the other arm of linear stapler is inserted into the stump of the esophagus. (E) The staples were fired and the
esophagojejunal linear anastomosis is performed. (F) Hemostasis along the staple line is confirmed. (G) Closure of the common opening with barbed suture. (H)
Completion of the esophagojejunal anastomosis. (I) The overview of all the anastomoses after the completion of the surgery.

cell carcinoma], Lauren classification [intestinal, diffuse, or
mixed], and differentiation [well, moderate, or poor]) will be
recorded. Postoperative complications (pulmonary infection,
anastomotic leakage, intestinal obstruction, intra-abdominal
hemorrhage, wound infection, chyle leakage, deep vein
thrombosis of the lower extremity, anastomotic stenosis),
postoperative overall complication rate, reoperation rate,
readmission rate, mortality, and postoperative recovery

variables (including the time to the first passage of flatus or
feces, postoperative hospital stay, visual analog scale score at
POD 1-3 and on the day of discharge, maximum body
temperature at POD 1-3, WBC and NEU% at POD 1 and
3, and nutritional status [hemoglobin, albumin, and prealbu-
min at POD 1 and 3]) will be documented. The 3-year
disease-free survival and 3-year overall survival will be
collected and analyzed.
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Perioperative Management

Participants in both groups will receive perioperative care
in line with the enhanced recovery after surgery (ERAS)
strategy. Perioperative management will be carried out by
a team of researchers in accordance with clinical routine
methods and accumulated experience. Briefly, before sur-
gery, patients with nutritional risk will be given parenteral/
enteral nutrition support. High-risk patients with advanced
age, smoking, obesity, diabetes, chronic cardiovascular
and cerebrovascular diseases, or previous history of throm-
boembolism will receive respiratory function training, low
molecular weight heparin prophylaxis, lower extremity
antithrombotic stockings, and active lower extremity mas-
sage to reduce postoperative complications.

After surgery, the abdominal drainage tube will be
routinely placed on the dorsal side of the esophagojejunal
anastomosis and will be removed within 48 hours if the
drainage is non-bilious and low volume. The gastric tube
and the Foley’s catheter can be removed before leaving the
operating room. The nasojejunal tube will be placed
nasally at the distal end of the jejunum-jejunum side
anastomosis. Water intake will be started from
postoperative day (POD) 1 and fluid intake from POD 2.
The postoperative diet will be gradually upgraded from
water (liquid) to thin porridge (semi-liquid) to soft food.
Postoperative fluid replacement (including glucose, insu-
lin, electrolytes, vitamins, etc.) or nutritional support
(intestinal/parenteral) will be given according to the
patients’ clinical condition. If the patients can drink up to
1000 mL per day, the nutrient tube will be removed, and
the fluid/nutrition support will be stopped or gradually
reduced. Early ambulation will be started at 8 hours after
the operation and patients will be recommended to stay
active for more than 8 hours per day from POD 1. The
treating surgeon will determine whether or not to use
anticoagulants after surgery based on the clinical condi-
tions. Local anesthesia with bupivacaine or ropivacaine
will be given before and during the operation, and an
analgesic pump combined with non-steroidal anti-
inflammatory drugs will also be given. Prophylactic anti-
biotics will be used for no more than 48 hours. Patients
will be discharged if they are eating food without discom-
fort, no fever, no signs of infection, and no complications.
In the absence of contraindications, adjuvant chemother-
apy will be started 3 weeks after surgery. All patients will
receive fluorouracil-based chemotherapy after surgery and

will be followed up as recommended in the recent

Wang et al
National Comprehensive Cancer Network (NCCN)
guidelines.
Follow-Up

The patients will be followed up after discharge with the
first follow-up on the 14th day after surgery and
the second follow-up on the 30th day after surgery.
During the first two follow-up visits, physical examination
and blood tests including complete hemogram, liver, and
kidney function tests will be conducted. Additionally,
post-hospital complications will be recorded and the plan
for postoperative chemotherapy will be made. If the post-
operative hospital stay is >14 or 30 days or the patient is
re-admitted, chemotherapy will be delayed and the cause
will be recorded.

Afterward, follow-up will be performed every 3
months, during which blood tests including liver and kid-
ney function tests will be conducted and electrolytes,
tumor markers, and contrast enhanced CT (layer thickness
10 mm or less, contrast agent allergy, changed to MRI) of
the chest and abdomen will be routinely evaluated. If the
CT indicates distant metastasis, PET/CT will be performed
if necessary. If the CT suggests local recurrence, gastro-
scopy will be performed. The results of each examination
will be combined, and the patient’s recurrence or metas-
tasis and its date will be recorded. The chemotherapy
regimen administered to the patients will be recorded. If
the patient dies, the cause and date of death will be
recorded. The follow-up content is listed in Table 1.

Randomization and Blinding Technique
Patients who meet the selection criteria will be randomly
assigned to the trial group and the control group at a ratio
of 1:1. Allocation concealment and block randomization
will be used. First, the SAS software will be used to set
a certain number of seeds to generate 292 random num-
bers. All random numbers will be assigned to the two
groups at a ratio of 1:1 and loaded into 292 envelopes.
Each group requires two random numbers to form a block
and a total of 73 blocks will be generated. The 73 blocks
will be randomly sorted, and the envelopes in the block
will be randomly selected according to the block order to
obtain the results of the group. The surgeon cannot be
blinded in this study. Additionally, because the length of
the incision in the two groups of patients will be signifi-
cantly different, the patients will also not be blinded.
However, the nursing staff, investigators, evaluators, and
statistical analysts will be blinded.
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Table | Postoperative Follow-Up

Item 14d 30d 3m 6m 9m 12m I5m 18m 2Ilm 24m 27m 30m 33m 36m
Albumin * X X * * X X X X X x X X X
Prealbumin PS X X * X X X * X X x X X P
Creatinine PS PS X bS X X X X X X X X X X
Na* * X X x X X X X X X X X X X
Ca* P X X x * X * * X X X x X X
CAI9-9 X * X X X X X X X x X X
Complication PS PS

C-D X X

CT X x X X * X X X X X X X
Gastroscopy*

Other test*

Chemotherapy

Recurrence PS X X X X X X X X X X X
Metastasis PS bS X X X X X X X x X X
Survival X * X X * X X X x x X X

Note: *When necessary.

Abbreviations: TB, total bilirubin; DBil, direct bilirubin; IBIL, indirect bilirubin; UN, urea nitrogen; C-D, Clavien-Dindo classification.

Statistical Analysis

Statistical Analysis Population

Full Analysis Set (FAS)

For all patients who are randomized and undergo the
assigned surgery but lack complete follow-up data, the find-
ings at the last follow-up will be used to carry out the
analysis. The FAS population will be the primary analysis
population for the analysis of the efficacy of this trial.

Per-Protocol Set

All patients who undergo surgery per the randomization
protocol with complete follow-up data will be included in
the statistical analysis for the efficacy of the procedures.

Intentionality Analysis
All patients assigned to a group will be included in intention-
ality analysis if the surgical plan is changed due to the

condition of the patient, the surgeon decides to change the
surgical plan according to the actual situation, or the patient
receives other unplanned treatments for any reason, such as
conversion to open surgery, combined organ resection, inabil-
ity to perform radical total gastrectomy due to tumor invasion
to local peripheral organs or distant metastases, jejunal ost-
omy alone, or voluntary withdrawal from the study.

Statistical Methods

All statistical analyses will be performed using SAS 9.4
(or higher version) statistical software. All P values will be
two-sided and a P value < 0.05 will be considered to be
statistically significant.

Subject Distribution
In this section, the number of subjects enrolled, excluded,
completed, and lost to follow-up will be evaluated, and the
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status of each group in the analysis data set will be
summarized.

Comparability Analysis

Comparability analysis will be performed on the baseline
data, intraoperative conditions, postoperative pathology,
etc., to determine whether the two groups are comparable.
The number of cases, mean, standard deviation, median,
maximum, and minimum will be listed. T-tests will be
performed to compare the continuous variables (demo-
graphic characteristics such as age, height, etc.) between
the groups. Laboratory indicators (such as blood test, liver
function, tumor biomarkers, etc.), intraoperative indicators
(operation time, blood transfusion volume, etc.), and post-
operative pathology (tumor size, number of lymph node
dissections, etc.) will be compared using the Wilcoxon
rank sum test. Categorical variables will be expressed as
number and percentage and the two groups will be com-
pared using the Fisher exact test or y2 tests.

Efficacy Analysis

The postoperative 30-day complications and the severity
grades of the two groups will be described and the differ-
ences in the total complication rate between the two
groups will be compared with the chi-square test.
Survival analysis will be performed using the Kaplan-
Meier method and the Log Rank test will be used to test
the difference in survival rates between the two groups.

Strengths and Limitations of This

Study

1. The feasibility of TLTG using the overlap method has
not been established in prospective randomized studies.

2. This trial will be the first RCT to assess TLTG with
the overlap method for patients with advanced
Siewert III esophagogastric junction cancer and
gastric cancer of the upper and middle third of the
stomach.

3. The limitations of this study are that it is a single-
center study and there is no control arm for TLTG
with anastomosis using a circular stapler.

Abbreviations

TLTG, totally laparoscopic total gastrectomy; LATG,
laparoscopic-assisted radical total gastrectomy; RCT, rando-
mized controlled trial; CT, computed tomography; ECOG,
Eastern Cooperative Oncology Group; WBC, white blood
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